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Spracovatel’ Studie Ing. Vladimir Plaskon je zapisany pod ¢. 421/2006 — OPV do
zoznamu odborne sposobilych os6b na posudzovanie vplyvov cinnosti na Zivotné prostredie
podla §65 ods. 4 zdk. NR SR ¢. 24/2006 Z.z. o posudzovani vplyvov na Zivotné prostredie a
o zmene a doplneni niektorych zdkonov, v odbore cinnosti 2z ,, hluk a vibrdcie“ a je drZitelom
osvedcenia o odbornej sposobilosti na meranie hluku v Zivotnom a pracovnom prostredi ¢.
0OO0D/7360/2009 v zmysle ustanovenia § 15 a § 16 zdkona ¢. 355/2007 Z.z o ochrane, podpore
a rozvoji verejného zdravia v zneni neskorsich predpisov.

Podla Cl. XXXV zdkona ¢& 136/2010 Z. z. o sluzbdch na vnitornom trhu a o zmene
a doplneni niektorych zdkonov v zneni neskorsich predpisov sa meni a doplia § 63a zdkona ¢.
355/2007 Z.z. o ochrane, podpore a rozvoji verejného zdravia a o zmene a doplneni niektorych
zdkonov v zneni neskorsich predpisov takto:

Osvedcenia o odbornej sposobilosti udelené a platné do 31. mdja 2010 sa povaZuji za
osvedcenia udelené na neurcity cas.

Vsetky prava k vyuzitiu si vyhradzuje EnA CONSULT Topolcany, s.r.o., spolocne so
zadavatelom. Vysledky obsiahnuté v dokumentdcii su dusevnym viastnictvom spolocnosti EnA
CONSULT Topol¢any, s.r.o., Ich verejnd publikdcia a dalsie vyuZitie nad ramec povodného
ucelu alebo odovzdanie tretej osobe je viazané na suhlas spracovatela.
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Pouzivané znac¢ky a skratky

L aeq - ekvivalentna hladina hluku (dB)

Lpeqt - ekvivalentna hladina hluku v &asovom intervale t (dB)
Laeq,p - pripustna ekvivalentna hladina hluku (dB)

L Amax - maximalna hladina hluku (dB)

Lamaxt - maximalna hladina hluku v éasovom intervale t (dB)
LAmax.p - pripustna maximalna hladina hluku (dB)

LA min - minimalna hladina akustického tlaku (dB)

Lan - N percentna ekvivalentna hladina hluku - percentil (dB)
Lteq - ekvivalentna hladina hluku vo frekvenénom pasme (dB)
LR Aeq - posudzovana ekvivalentna hladina A zvuku (dB)

Lwa - hladina akustického vykonu (dB)

L'wa - hladina zdanlivého (fiktivheho) akustického vykonu (dB)
U - roz8irena neistota merania (dB)

Kr - korekcia na ténovy charakter hluku (dB)

K - korekcia na impulzny charakter hluku (dB)

Kp - korekcia na vplyv hlukového pozadia (dB)

Rw - vzduchova nepriezvuénost (dB)

R'w - stavebna vzduchova nepriezvuénost (dB)

Dntw - stupen standardizovanej zvukovej izolacie (dB)
M1, M2,... - meracie miesta

V1, V2,.. - vypoctové body, v ktorych bola posudzovana akusticka situacia
RD - rodinny dom

BD - bytovy dom

IBV - individualna bytova vystavba

n.NP - n-té nadzemné podlazie

UPD - Uzemnoplanovacia dokumentacia

SSC - Slovenska sprava ciest

VP - veterny park

OA - osobny automobil (do 3,5 t)

NA - nakladny automobil (nad 3,5 t)

VS - vlakova suprava

PHS - protihlukova stena

PH - pripustna hodnota

\/AY - vysokozdvizny vozik
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Pripustné hodnoty sa vztahuju na priestor mimo budov,

1. Uvod

EnA CONSULT Topoléany, s.r.o,, ICO 35958804

Studia je vypracovana na zaklade poziadavky spracovatela dokumentacie EIA pre
posudenie vplyvu hluku z prevadzky veterného parku na vonkajSie prostredie prilahlej obytnej
zony. Akusticka Studia tvori su€ast podkladov pre posudzovanie vplyvov €innosti na Zivotné
prostredie a pre ucely zakona [1]. Podkladmi pre spracovanie Studie boli:
- ortofotomapa predmetnej Easti Uzemia,

- zamer ginnosti,

- prieskum zaujmového Uzemia, rokovanie so zadavatefom
- technicka dokumentacia navrhovanych veternych turbin
- priame meranie akustického tlaku v zaujmovom Uzemi

2. Legislativne poziadavky

Podla vyhlasky [2] urujucou veli¢inou hluku pri hodnoteni vo vonkajSom prostredi je
ekvivalentna hladina A zvuku Laeq pre den (6%°-18° h), vecer (18%°-22% h) a noc (22%-6% h).
na miesta, ktoré [udia pouzivaju
dlhodobo alebo opakovane, dalej na priestor pred fasadami obytnych miestnosti s oknom, u¢ebni
a budov vyzadujucich tiché prostredie. Pripustné hodnoty ekvivalentnych hladin A hluku podla
kategérie Uzemia uvadza tabulka €. 1.

Pripustné hodnoty 2 (dB)
Hluk z dopravy Hiuk
Ref. | Pozemna | s . : oy
L k
;g Opis chraneného Uuzemia Cas. a vodna Ze:jergr;]lcne dg:)ergvaa :J?ggc
> inter. | doprava 9 y )
= b) c)
Q L LAeq,p LAeq,p LASmax,p LAeq,p
Aeq,p
Uzemie s osobitnou ochranou pred den 45 45 50 - 45
. hlukom, napr. kupelné miesta, kiipelné vecer 45 45 50 - 45
a lieCebné arealy. noc 40 40 40 60 40
Priestor pred oknami obytnych miestnosti
prstor pred oknami chrénenyeh den | 50 50 55 : 50
1. . .o ) vecer 50 50 55 - 50
miestnosti Skolskych budov, oG 45 45 45 65 45
zdravotnickych zariadeni a inych
chranenych objektov, 9 rekreaéné uzemie.
Uzemie ako v kategorii Il v okoli dialnic, .
ciest l.all. triedy, miestnych komunikacii devn 60 60 60 ) 2
. s hromadnou dopravou, Zelezniénych drah vecer 60 60 60 ) 2
. : N noc 50 55 50 75 45
a letisk, mestské centra.
Uzemie bez obytnej funkcie a bez den 70 70 70 - 70
V. chranenych vonkajsich priestorov, vyrobné | vecer 70 70 70 - 70
zbény, priemyselné parky, aredly zavodov. noc 70 70 70 95 70

a) Pripustné hodnoty platia pre suchy povrch vozovky a nezasnezeny terén
b) Pozemna doprava je doprava na pozemnych komunikaciach vratane elektrickovej dopravy.
c) Zastavky miestnej hromadnej dopravy, autobusovej, Zelezni¢nej, vodnej dopravy a stanovistia taxi-sluzieb, uréené pre nastupovanie

a vystupovanie osdb sa hodnotia ako sucast dopravy.
d) Pripustné hodnoty pred fasadou nebytovych objektov sa uplatriuji v ¢ase ich pouzivania, napr. $koly po¢as vyu€ovania a pod.

Tabulka ¢. 1:

Pripustné hladiny hluku v zavislosti od kategérie chréneného tzemia

Uvedené pravne normy sa tykaju hodnotenia vplyvu hluku na zdravie fudi, kvantitativne
posudzovanie vplyvu hluku na prirodné krajinné oblasti, na faunu resp. na chov hospodarskych
zvierat v suc€asnosti nie je v SR regulované ziadnymi legislativou stanovenymi pripustnymi
hodnotami. Posudenie vplyvu hluku na fyzioldgiu volne Zijucich alebo hospodarskych zvierat je
tak v odbornej kompetencii zooléga a nie je predmetom hodnotenia v tejto akustickej Studii.
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3. Definicie pojmov

Hluk je kazdy rusivy, obtazujuci, neprijemny, neziaduci, neprimerany alebo $kodlivy zvuk
pre ¢loveka. Vo vonkajSom prostredi sa rozliSuje hluk najma z cestnej, vodnej, kolajovej a leteckej
dopravy a hluk z inych zdrojov, t. j. hluk stacionarnych zdrojov, hluk z priemyselnej, stavebnej a
vyrobnej €innosti a hluk z mimopracovnych aktivit ¢loveka.

Pocutelny zvuk je zvuk vo frekvenénom rozsahu tretinooktavovych pasiem s menovitymi
strednymi frekvenciami od 20 Hz do 20 kHz. Ur&ujucou veli¢inou hluku pri hodnoteni vo
vonkajSom prostredi je ekvivalentna hladina A zvuku Laeq pre den (6°°-18% h), vecer (18%°-22%h)
a noc (22°°-6°h). Pripustné hodnoty sa vztahuju na priestor mimo budov, na miesta, ktoré fudia
pouzivaju dlhodobo alebo opakovane, dalej na priestor pred fasadami obytnych miestnosti
s oknom, ucebni a budov vyZadujucich tiché prostredie. Pripustné hodnoty ekvivalentnych hladin
A hluku podla kategérie Uzemia uvadza tabulka ¢. 1.

Tonovy hluk je zvuk, ktorému mozno subjektivne prisudit vysku. Zvuk sa povazuje za
ténovy, ak je ténova zlozka subjektivne pocutelna a pésobi rusivo. Pritomnost tonovej zlozky vo
frekvenénom spektre zvuku sa preukazuje tretinooktavovou frekvenénou analyzou tak, ze hladina
akustického tlaku v niektorom pasme prevysuje hladiny v susednych pasmach viac ako 5 dB

Nizkofrekvenény hluk je poCutelny zvuk, ktorého frekvenéné spektrum je v 1/3 oktavovych
pasmach so strednymi frekvenciami 20 Hz az 40 Hz.

Infrazvuk je zvuk vo frekvenénom rozsahu tretinooktavovych pasiem s menovitymi
strednymi frekvenciami do 20 Hz. Pri hodnoteni infrazvuku je ur€ujucou veli¢inou ekvivalentna
hladina G infrazvuku Lceq, €0 je priebezna hladina akustického tlaku korigovaného frekvenénou
vahovou funkciou G. Posudzovanou hodnotou pri hodnoteni infrazvuku je najnepriaznivejsia
jednohodinova ekvivalentna hladina G infrazvuku pre den, vec€er a noc. Pripustna hodnota
infrazvuku vo vnutornom prostredi pre najnepriaznivejSiu hodinu je Lgeq,1h,p = 90 dB. Pre infrazvuk
a nizkofrekven&ny hluk vSak neexistuje svetovy alebo eurépsky normovany systém hodnotenia.

Ultrazvuk je zvuk vo frekvenénom rozsahu tretinooktavovych pasiem s menovitymi
strednymi frekvenciami 20 kHz - 40 kHz. V aktualne platnej legislative nie je hladina ultrazvuku
vo vonkajSom prostredi ur€ena pripustnymi hodnotami.

4. Situacia

Ugelom navrhovanej ¢innosti je vyroba elektrickej energie z obnovitelnych zdrojov energie
vo veternych elektrarnach a jej dodavka do elektrizaénej sustavy SR. Zamer navrhovanej €innosti
pocita s vyuzitim trojlistovych VE s menovitym vykonom 6 MWe, s priemerom listov rotora 164 -
180 m a s vyskou stoziara 148 - 180 m. Kazda z elektrarni ma vlastnu trafostanicu 22/0,69 kV
umiestnenu v gondole veze. Veterné elektrarne budu medzi sebou prepojené podzemnym
paralelnym elektrickym vedenim (VN 22 kV) do veterného parku.

Navrhovana ¢innost je situovana v Trnavskom kraji, v okrese Skalica, v katastralnych
uzemiach Popudinské Mocidlany a RadoSovce. Dotknuté Uzemie je umiestnené v extravilane
obce Popudinské Mocidlany na parcelach C-KN €. 1799, 1808/1, 1809/1, 1809/2, 1811/2, 1814
a v extravilane obce RadoSovce na parcelach C-KN €. 3642, 3644, 3640, 3641, 3643, 3646, 3647,
3748, 3750, 3752, 3753. Dotknuté uzemie je v su€asnosti z prevaznej vac¢siny vedené ako orna
pbda, no su zastupené aj pozemky vedené ako zastavané plochy a nadvoria a ostatné plochy.
Dotknuté uzemie je z prevaznej vacsiny v su€asnosti vyuzivané pre polnohospodarsku vyrobu.

Pristup k veternym elektrarfiam je vyjazdom z cesty 1/51 a prifahlych ciest 111/1122 resp.
1I/1146. PocCas prevadzky nevznikaju $pecialne naroky na dopravu. V pripade pravidelného
servisu veternych elektrarni budu pouzité existujuce spevnené prijazdové cesty. Intenzita
dopravy pocas prevadzky je nevyznamna — cca jedno servisné vozidlo za mesiac.
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NajblizSiu obytnu zénu v priamom zvukovom poli veterného parku tvori severozapadny
IBV obce RadosSovce, severny okraj obce Dubovce, vychodny okraj obce Popudinské
Modidlany, ako aj juzny okraj obce Mokry Haj. Podla aktualnych uzemnych planov uvedenych

okraj

EnA CONSULT Topoléany, s.r.o,, ICO 35958804

obci su dotknuté okraje intravildnov kone€né a nie je tu planovana Ziadna obytna vystavba, ktora
by posunula predmetné hranice intravilanov bliz§ie smerom k navrhovanému veternému parku.

Navrhovana €innost je predkladana v troch variantoch, ktoré sa liSia len celkovym poctom
veternych turbin a vyskovym usporiadanim. Variant 1 predpoklada vystavbu a prevadzku
veterného parku s poétom 5 veternych elektrarni, variant 2 predpoklada vystavbu a prevadzku
VP s poétom 7 veternych elektrarni pri rovnakych vySkach turbin. Variant 3 predpoklada vystavbu
a prevadzku veterného parku s poétom 6 veternych elektrarni s optimalizovanym rozloZzenim
a vyskovym usporiadanim. Uzemné vztahy v posudzovanej lokalite st zrejmé z obr. &. 1.
Priestorova a vyskova lokalizacia je zhrnuta v tab. ¢. 2:

Turbina | Stiradnice umiestnenia | Nadmorska Vyska Priemer listov | Celkova vyska
turbiny vyska terénu strojovne [m] |rotora [m] turbiny [m]
[WGS84] [m.n.m.]

VtE1 48.799764 17.236139 271 180 180 270

VTE2 48.794181 17.245989 303 180 180 270

VtE3 48.789289 17.249497 308 180 180 270

ViE4 48.784717 17.248583 277 180 180 270

VLES 48.783489 17.258575 240 180 180 270

Tabulka ¢&. 2a: Priestorové a vySkové usporiadanie

veternych elektrarni vo variante 1

Turbina | Suradnice umiestnenia | Nadmorska Vyska Priemer listov | Celkova vyska
turbiny vyska terénu strojovne [m] |rotora [m] turbiny [m]
[WGS84] [m.n.m.]

VtE1 48.799764 17.236139 271 180 180 270

VTE2 48.794181 17.245989 303 180 180 270

VtE3 48.789289 17.249497 308 180 180 270

VtE4 48.784717 17.248583 277 180 180 270

VtES 48.783489 17.258575 240 180 180 270

VtE6 48.785794 17.241200 291 180 180 270

VtE7 48.779050 17.257353 226 180 180 270

Tabulka &. 2b: Priestorové a vySkové usporiadanie

veternych elektrarni vo variante 2

Turbina | Stiradnice umiestnenia | Nadmorska Vyska Priemer listov | Celkova vyska
turbiny vyska terénu strojovne [m] |rotora [m] turbiny [m]
[WGS84] [m.n.m.]

VIE1 48.799631 17.236197 270 148 164 230

VTE2 48.796278 17.242495 285 148 164 230

VtE3 48.791773 17.242162 286 148 164 230

VtE4 48.789480 17.249286 308 148 164 230

VLES 48.793336 17.253708 311 148 164 230

VtE6 48.797422 17.261797 330 148 164 230

Tabulka &. 2c: Priestorové a vySkové usporiadanie veternych elektrarni vo variante 3
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Obr.1a Mapa blizkeho okolia lokality vystavby turbin VE1 .. VE5 v prvom variante
M1..M4 — miesta informativneho merania hluku v tzemi
1..5 — veterné turbiny
A..N — miesta predikcie hluku
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%/ E-rans ey

Dubovce

Obr.1b Mapa blizkeho okolia lokality vystavby turbin VE1 .. VE7 v druhom variante
M1..M4 — miesta informativneho merania hluku v Gzemi
1..7 — veterné turbiny
A..N — miesta predikcie hluku
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Obr.1c Mapa blizkeho okolia lokality vystavby turbin VE1 .. VE6 v tretom variante
M1..M4 — miesta informativneho merania hluku v Gzemi
1..6 — veterné turbiny
A..N — miesta predikcie hluku
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5. Charakter akustickych emisii z veternej elektrarne

Pri beznej prevadzke veternej elektrarne pésobia dva zdroje hluku — mechanicky
a aerodynamicky.
hlavne prevodovka a elektrické Casti strojovne, teda generator, vratane jeho ventilatora. Obraz
hlukového pola v okoli veternej elektrarne je v nezanedbatelnej miere modifikovany technickymi
vlastnostami daného typu veternej elektrarne. NajdélezitejSiu ulohu hra hluk strojovne vo vztahu
k u€innosti protihlukovej izolacie.

Aerodynamicky hluk vznika pri obtekani vzduchu okolo listov rotora. Tento hluk ma typicky
charakter svistania. Aerodynamicky hluk zahffia Siroky rozsah frekvencie a je ovplyvneny
konstrukénymi prvkami listov. V pripade necinnosti elektrarne (pri strednych a velkych
elektrarnach to byva do rychlosti vetra 3,5 — 4 m.s™) je hluk vyvolany len obtekanim vzduchu
konstrukénych prvkov veternej elektrarne.

Podla frekvencie zvuku potom hluk z veternej elektrarne méze mat charakter pocutelného
zvuku alebo infrazvuku. Na silu vnemu vyvolaného ur€itym hlukom ma velky vplyv pomer medzi
jeho intenzitou a intenzitou ostatnych hlukov, ktoré sa oznacéuju ako hluk pozadia. Ako rusivy sa
konkrétny hluk javi az vtedy, ak je jeho hladina o niekolko dB vysSia ako hladina hluku pozadia
(zdravy ludsky sluch dokaze registrovat’ rozdielne hladiny hluku so vzajomnym odstupom min.
3 dB).

Vzhladom k rozmerom veternej elektrarne je mozné jednotlivé turbiny povazovat za
nezavislé bodové zdroje akustickej energie v definovanej vyske nad terénom (vyska strojovne
generatora). Hluk sa Siri od bodového zdroja v zavislosti na smere vetra a so vzrastajucou
vzdialenostou sa utimuje. Utim hluku od bodového zdroja, sa prejavuje vo vaésej miere pri
strednych a vysokych frekvenciach spektra hluku. Pre menSie vzdialenosti narast hluku
nezodpoveda jednoduchému suétu akustickych vykonov (zdvojnasobenie vyzarovaného vykonu
spbsobi vo volnom zvukovom poli narast hluku cca o 3 dB).

L . . Akusticky vykon veternej elektrarne
akusticky vykon (dB) v zavislosti od . . L, N |
rychlosti vetra (m/s) koreSponduje s elektrickym vykonom, ktory
108,0 je funkciou rychlosti vetra. Turbina sa
1060 zapina pri rychlosti vetra cca 4 m.s1.
' S rastucou rychlostou vetra sa zvySuje aj
104,0 vykon elektrarne do maximalneho bodu -
102,0 menovitého vykonu, ktory je dosahovany pri
100,0 rychlostiach vetra cca 10-12 m.s™. Po
98,0 prekro€eni tejto rychlosti sa produkovany
96,0 vykon av nadvaznosti aj emitovany hluk
94,0 nezvysSuje. Po prekroCeni urcitej kritickej
920 rychlosti vetra (cca 25 m.s') sa
90’0 z bezpeénostnych dévodov veterna turbina
4 5 6 7 8 9 10 11 12 13 14 15 automaticky vypina. Uvedena zavislost je
llustrativne prezentovana na obr. €. 2

Obr.2 Akusticky vykon veternej turbiny Wind Turbine Generator Systems 6.0-164-50 Hz
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Infrazvuk

Je zrejmé, Ze veterné elektrarne rovnako ako mnoho inych zdrojov hluku produkuju
infrazvuk. Pod pojmom infrazvuk je oznafovany zvuk vo frekvenénom rozsahu pod 20 Hz
a preukazalo sa, Ze tento je subjektivne vnimatelny. Pre infrazvuk platia rovnakeé fyzikalne zakony
ako pre pocutelny zvuk, t. j. so vzdialenostou od zdroja hluku hladina infrazvuku vo volnom
zvukovom poli klesa rovnako ako pocéutelny zvuk. Na &loveka neustale pdsobi infrazvuk jednak
z prirodnych zdrojov (prudenie vzduchu, vodné toky a vodopady) a jednak z technickych zdrojov
(vykurovacie zariadenia, klimatizacia, vy$kové stavby, dopravné prostriedky, el. vedenia a pod):

Zdroj hluku Hladina akustického tlaku G-zvuku
Hluk v osobnom automobile pri 100 km/h 102.7 dB(G)
Hluk v osobnom automobile pri 30 km/h 115.7 dB(G)
Kancelaria 60 m? s klimatizaciou a viacerymi PC 73.6 dB(G)
Veterna elektrareri 500 kW vo vzdialenosti 200 m 63.9 dB(G)

Tabulka ¢. 3:  BezZné hladiny infrazvuku na vahovom filtri G v komunalnom prostredi

Tabulka €. 4 zalozena na udajoch nemeckej normy DIN 45680 ukazuje prah vnimavosti
ludi na infrazvuk. U nizkych frekvencii sa prah pocutia zvySuje, napr. pri 3 Hz je nutna hladina
akustického tlaku priblizne 130 dB, aby mohol ¢lovek infrazvuk vnimat.

Frekvencia (f) 8 Hz 10 Hz 12.5 Hz 16 Hz 20 Hz

Prah vnimatelnosti (Lns) 103 dB 95 dB 87 dB 79 dB 71 dB
Tabulka ¢. 4. Priemerny prah ,pocutelnosti* infrazvuku podla DIN 45680

Meranie infrazvuku z veternych elektrarni je podstatne komplikovanejsie ako u bezného
pocutelného zvuku. Nakolko elektraren je funkéna pri rychlosti vetra od cca 4 m.s™', meranie je
ovplyvhované vysokym hlukovym pozadim vznikajucim obtekanim vzduchu okolo mikrofénu.
Standardné kryty mikrofénov su pre tento rozsah frekvencie zvuku a rychlosti vetra netéinné,
preto preferovanou metédou je umiestnenie meracich mikrofénov mimo pésobenia vetra (napr.
pod uroveri povrchu zeme).

Pri merani infrazvuku elektrarne typu Vestas V66 s vykonom 1,65 MW, ktoré bolo
zabezpetené prevadzkovatelom Projekt GmbH na testovacim uzemi DEWI bola napr. pri
frekvencii 10Hz namerana hladina akustického tlaku 58 dB vo vzdialenosti 100 m od zariadenia.
Prah vnimatelnosti je pri tejto frekvencii asi na 95 dB. Hladina infrazvuku potom uz v najblizSom
okoli elektrarne lezi o viac ako 30 dB pod prahom vnimatelnosti.

Tabulka €. 5 ukazuje vysledky merania infrazvuku bavorského zemského uradu pre
zivotné prostredie. Meraci bod sa nachadzal vo vzdialenosti 250 m od veternej elektrarne Norde
N54 (1 MW) vo Wigensbachu, vo veternom tieni na balkéne obytného domu pri rychlosti vetra
15 m.s™.

Frekvencia 8 Hz 10 Hz 12.5 Hz 16 Hz 20 Hz

Hladina hluku Leq 72 dB 71dB 69 dB 68 dB 65 dB
Tabulka ¢&. 5  Namerané hladiny infrazvuku 250 m od 1-MW veternej elektrarne
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Na zaklade vysledkov merani bavorsky zemsky urad pre Zivotné prostredie konstatuje:
,ZVukové imise leZiace v oblasti infrazvuku sa nachadzaju hiboko pod prahom vnimania ¢loveka
a nespdsobuju preto Ziadne zataZenie*.

Ina Studia sa vykonala pre ,Castle River Wind Farm* v Alberte, Kanada (jun 2006). Veterny
park obsahoval 59 turbin s menovitym vykonom 660 kW. Vysledky merania pri rychlosti vetra
zabezpedujucej maximalny vykon turbin boli porovnané s hladinou infrazvuku hlukového pozadia
— samotného vetra. Vo vzdialenosti 50 m od turbiny sa namerala hladina infrazvuku 91 dB(G)
voci hluku pozadia 83 dB(G) a vo vzdialenosti 1 km to bolo 84 dB(G) voci pozadiu 82 dB(G). Pri
znizenych poveternostnych podmienkach sa vo vzdialenosti 50 m namerala hladina infrazvuku
72 dB(G) oproti pozadiu 51 dB(G), kym vo vzdialenosti 1 km od turbin bola maximalna hluénost
69 dB(G) voci pozadiu 62 dB(G). Zavery studie konstatuju Zze v blizkosti turbin je zisteny infrazvuk,
av8ak nie v hladinach, ktoré by signifikantne ovplyvrovali okolie.

Stanovisko Uradu verejného zdravotnictva SR z 20.6.2011 [5] po zhodnoteni viacerych
svetovych $tudii uvadza analogicky zaver: ,Za S$tandardnych podmienok prevadzkovanie
veternych elektrarni v obytnom Gzemi nespbsobuje poSkodenie sluchového aparatu a nie su
pozorované ani kardiovaskularne acinky*.

6. Hluk vo vonkajSom prostredi — nulty variant

Meranie hluku sa uskuto€nilo na najviac exponovanych miestach na hranici intravilanov
dotknutych obci, ktoré su najviac exponované budicemu veternému parku. Kontrolny bod M1 je
lokalizovany na severozapadnom okraji zastavanej €asti obce Radosovce v blizkosti vypoc&tového
bodu ,B“, bod M2 je na severozapadnom okraji zastavanej Casti obce Dubovce v blizkosti
vypoctového bodu ,G*, bod M3 na severovychodnom okraji intravilanu Popudinské Mocidlany
v blizkosti vypoctového bodu ,K* a bod M4 je lokalizovany na juhovychodnej hranici intravilanu
Mokry Haj pri bytovom dome €. 102 v blizkosti vypoctového bodu ,L*

Hlukové pozadie v okrajovom obytnom uzemi je tvorené len nahodilymi zvukmi (napr.
domace zvierata, vtactvo a pod.), preletmi lietadiel a doliehajucim dopravnym hlukom od hlavnej
komunikacie 1/51 resp. 111/1146.

Na meranie imisnych hladin hluku vo vonkajSom prostredi sa pouzili pristroje:

- Zvukovy analyzator Norsonic NOR-140,v.€.1406494, platnost overenia do 28.1.2026

- Mikrofén Norsonic N-1225, v.¢. 2272186, platnost overenia do 28.01.2025

- Mikrofénovy kalibrator RFT 05 000, vyr.€.85557, platnost overenia do 17.09.2024

VSetky uvedené pristroje boli overené dna 8.12.2006 v zmysle zakona €. 142/2000
0 metrolégii v zneni neskorsich predpisov Technickym skusobnym ustavom v Piestanoch, §.p.
v skuSobni technickej akustiky - akreditované kalibracné laboratérium. Platnost overenia
zvukomeru je 2 roky, mikrofénu a kalibratora 1 rok. Meracia sustava zvukomer - mikrofén sa
kalibruje pomocou mikrofénového kalibratora vzdy pred zadiatkom merania a po skonéeni
merania. Vyhodnotenie merania sa uskutoCnilo v pocita¢i pomocou softwarovych produktov
NOR-XFER 4.0 a NOR-REVIEW 1.4

Mikrofén vybaveny krytom proti vetru bol umiestneny na stative vo vySke 4 m nad terénom,
vzorkovacia frekvencia pristroja bola nastavena na 1 s, tj. po€as meracieho intervalu bolo
zaznamenanych min. 1800 hladinovych a frekvenénych profilov. Kalibracia meracej sustavy pred
a po merani nevykazuje odchylku od menovitej hodnoty kalibratora vacésiu ako +0,05 dB.
Klimatické podmienky — teplota vzduchu 7-10 °C, prudenie vzduchu - vietor v narazoch od
1,0 ms'do4,2m.s™.
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EnA CONSULT TopolcanY s.r.o. Z4znam z merania hluku tnﬂ )
Skolska 565, 956 12 Presel'any —~ , CONSULT
www.enaconsult.sk vo vonkajSom prostredi ,
Usek merania faktorov prostredia

Cislo: M1 | Miesto merania: na SZ okraji intravilanu obce Rado$ovce v blizkosti vypo&tového bodu ,B*

Podmienky merania
Umiestnenie mikrofénu: 4 m nad terénom Zdroj hluku:  pes, (vietor do 1,0 m.s™),
Specificky charakter zvaku: ) lietadla, doprava na I1l/1146 + vzdialenej 1/51
RozSirena neistota merania: U=14dB
Pristroj: NOR-140
Zaciatok merania: 13.2.2024 08:34:49
DiZka merania: 0:30:23.0
Vzorkovacia perioda: 0:0:1.0
Datovy subor: 240213_0001.NBF
Meraci technik: Ing. Vladimir Plaskon

Namerané akustické parametre

Laeq, 0 | LaFmati | LaFmint Laieqpt Lan Las La 10 La 50 Laso Lags Lage

59,2 73,1 31,8 60,1 69,0 66,3 64,2 51,9 41,3 39,0 36,3

éasovy zaznam zvuku

~
—
—
—

s
—
—
—
p——
TT~—
—

—

—
—
—
~
—

—~
—
L

<
[

8:35.00 8:36:00 8:37:00 8:38:00 8:39:00 8:40:00 8:41.00 842:00 8:43:.00 8:44:00 8:4500 846:00 8:47.00 848:00 8:49.00 8:50:00 8:51:00 8:52:00 8:53:.00 8:54:00 8:55:00 8:56:00 8:57:00 8:58:00 8:59:00 9:00.00 9:01:00 9:02.00 9:03:00 9:04:00 9:05:00

frekvenéna analyza

Frekv. Lteqt | Frekv. | Lreqt
[Hz] [dB] [Hz] | [dB] LidB] l [ uteqag) 1/3-oktavové spektrum [dB]

20 50,3 800 49,7 110 7

25 51,1 1000 52,1 100 -

315 | 520 | 1250 | 51,9 % |

40 56,5 1600 51,1 w0 |

50 | 523 | 2000 | 485 e

63 | 559 | 2500 | 455 "

80 520 | 3150 | 432 L e |

20
250 43,1 10000 | 29,1

100 49,0 4000 40,7 50 1

400 42,5 | 16000 | 22,3 0

125 | 46,0 | 5000 | 37.4 40
160 | 43,8 | 6300 | 345 w0 |
200 | 436 | 8000 | 322

315 | 418 | 12500 | 255 10

8.0k

TN RN

f[Hz)

63 Hz
1.0k
40k

500 45,1 20000 | 17,3

31.5Hz
125 Hz
250 Hz
500 Hz

16.0k

630 46,9
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EnA CONSULT Topol'€any s.r.o.
Skolskéa 565, 956 12 Presel'any

www.enaconsult.sk

Zaznam z merania hluku
vo vonkajSom prostredi

Usek merania faktorov prostredia

Cislo: M2 | Miesto merania: na SZ okraiji intravilanu obce Dubovce v blizkosti vypoétového bodu ,G*
Podmienky merania
Umiestnenie mikrofénu: 4 m nad terénom Zdroj hluku:  vtactvo, (vietor do 1,1 m.s™),

Specificky charakter zvuku:

doprava na I/51

RozSirena neistota merania: U=14dB

Pristroj: NOR-140

Zaciatok merania: 13.2.2024 10:29:39
DiZka merania: 0:30:21.0
Vzorkovacia perioda: 0:0:1.0

Datovy subor: 240213_0003.NBF

Meraci technik:

Ing. Vladimir Plaskon e ..

Namerané akustické parametre

Laeq, 0 | LaFmati | LaFmint Laieqpt Lan Las La 10 La 50 Laso Lags Lage
51,1 64,9 36,8 53,0 58,4 56,3 54,7 490 434 421 39,0
éasovy zaznam zvuku

55 A A [\ N /\ /\\
Sl AN N AN N TN R VAL Y o LN W

NUW TR W AW s S \ v ‘ WL

J \/ Vi V\ \~ \I\j\[ v W
w
frekvenéna analyza

Frekv. Lteq,t Frekv. Lteq,t
[Hz] | [dB] | [Hz] | [dB] | Lidg] | 0 ureq gy 1/3-oktavové spektrum [dB]
20 537 | 800 | 453 Moy -
25 526 | 1000 | 438 100 1
315 | 514 | 1250 | 42,3 o0 |
40 494 | 1600 | 394 w0 |
50 522 | 2000 | 350 o
63 521 | 2500 | 31,7 _
80 4438 | 3150 | 30,0 80 1
100 | 40,9 | 4000 | 257 0 { ][] T =
125 | 40,1 | 5000 | 21,7 40 . - I
160 | 402 | 6300 | 211 | 4 . 1
200 | 41,0 | 8000 | 154 » H .Y
250 | 394 | 10000 | 10,3 3 WHH o g
315 | 430 | 12500 | 80 %
400 | 42,5 | 16000 | 7,0 0 - - - - - . . . ¥|_||_":“_| ; o~
500 | 42,0 | 20000 | 62 - 2 o s s 2 2 2 = s -
630 | 44,1 = - - ° }
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EnA CONSULT Topol'€any s.r.o.
Skolskéa 565, 956 12 Presel'any

www.enaconsult.sk

Zaznam z merania hluku
vo vonkajSom prostredi

Usek merania faktorov prostredia

Cislo: M3

Miesto merania:

na SV okraji intravilanu Popudinské Mog¢idlany v blizkosti bodu ,K*

Podmienky merania

Umiestnenie mikrofénu:

4 m nad terénom

Specificky charakter zvuku:

RozS$irena neistota merania:

U=14dB

Pristroj:

NOR-140

Zaciatok merania:

13.2.2024 09:35:43

Di%ka merania:

0:30:16.0

Vzorkovacia periéda:

0:0:1.0

Datovy subor:

240213_0002.NBF

Meraci technik:

Ing. Vladimir Plaskon

Zdroj hluku:

lietadla, doprava na vzdialenej 1/51

vtactvo, (vietor do 4,2 m.s™),

Namerané akustické parametre

Laeq, 0 | LaFmati | LaFmint Laieqpt Lan Las La 10 La 50 Laso Lags Lage
47 1 65,7 32,5 51,0 555 51,6 50,1 445 38,3 36,7 34,7
éasovy zaznam zvuku

& w“\
n A ¥ VA

. s ‘ R AN LA A N W W A W AT T PY R

YN RN : AR JWIRA W N T |
) " TN

frekvenéna analyza

Frekv. Lteqt | Frekv. | Lreqt

[Hz) | [dB] | [Hz] | [dB] | ueel, | O wseqredy 113-oktavové spektrum [dB]
20 66,4 800 36,4 LU B
25 64,3 | 1000 | 36,0 | 100 |

315 | 625 | 1250 | 346 o |

40 61,3 | 1600 | 32,7 w0 |

50 59,8 | 2000 | 29,0 .

63 57,7 | 2500 | 264 S —

80 553 | 3150 | 256 80 1 =

100 | 542 | 4000 | 247 50 - |

125 | 542 | 5000 | 208 % - o

160 | 494 | 6300 | 17,5 w | ] H

200 | 464 | 8000 | 153 w |

250 | 442 | 10000 | 12,8 HH

315 | 407 | 12500 | 100 | " 1 HHH

400 | 387 | 16000 | 7.8 0 - - - - - HDD » )
500 | 37,0 | 20000 | 65 2 2 : : : s 3 3 3 3 3 ik
630 36,4 - - - ©
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EnA CONSULT Topoféany s.r.o. | 74,nam 7 merania hluku enA i
Skolska 565, 956 12 Presel'any . , CONSULT
www.enaconsult.sk vo Vonkaj som prOStredl Usek merania faktorov prostredia

Cislo: M4 | Miesto merania: na JV hranici intravilanu Mokry Haj v blizkosti vypo&tového bodu ,L*

Podmienky merania
Umiestnenie mikrofénu: 4 m nad terénom Zdroj hluku: hydina, (vietor do 3,4 m.s™"),
Specificky charakter zvaku: ) doprava na vzdialenej I11/1146
RozS8irena neistota merania: U=14dB
Pristroj: NOR-140
Zaciatok merania: 13.2.2024 11:25:23
DiZka merania: 0:30:10.0
Vzorkovacia perioda: 0:0:1.0
Datovy subor: 240213_0004.NBF
Meraci technik: Ing. Vladimir Plaskon Eesy
Namerané akustické parametre
Laeq, 0 | LaFmati | LaFmint Laieqpt Lan Las La 10 La 50 Laso Lags Lage

48,9 69,8 32,3 52,9 58,8 53,9 52,1 45,3 38,6 36,9 34,9

éasovy zaznam zvuku

W oy A MA g L Wiy ATSLRInY:
A PISTRILZAan A LA A . I AV T A
- W (Y WV

11:26:00 11:27.00 11:28:00 11:29:00 11:30:00 11:31:00 11:32:00 11:33:00 11:34:00 11:35.00 11:36:00 11:37:.00 11:38:00 11:39:00 11:40:00 11:41:00 11:42:00 11:43.00 11:44:00 11:45:00 11:46:00 11:47:00 11:48:.00 11:49:00 11:50:00 11:51:00 11:52:00 11:53.00

frekvenéna analyza

Frekv. Lteqt | Frekv. | Lreqt

[Hz] | [dB] | [Hz] | [dB] | us) | L uteq ragy 1/3-oktavové spektrum [dB]
20 | 671 | 800 | 423 | mf - - - - - - - - . AR

25 65,5 1000 41,0 100

315 | 641 | 1250 | 407 o |

40 62,8 1600 40,0 R —

80
50 61,5 | 2000 | 353 o
63 60,7 | 2500 | 32,8 =

80 594 | 3150 | 317 80 1 = ||

100 | 58,0 | 4000 | 29,7 50 - e

125 | 56,7 | 5000 | 26,0 w0 e !

160 | 557 | 6300 | 22,1 20 . ]

200 | 551 | 8000 | 17,5 " | U

250 | 542 | 10000 | 14,0

315 | 53,0 | 12500 | 10,7 b HHHHHHHI_I 1ZI

400 | 506 | 16000 | 7.8 0 . . . . - - . . . ~ - -
500 | 48,0 | 20000 | 67 = 2 b s s 2 S g 2 s -

630 | 450 ° - - i
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Namerana ekvivalentna hladina A zvuku Laeqt reprezentuje energeticky priemer vSetkych
imisnych hladin vo vonkaj$om prostredi vratane nahodilych zvukov. Statisticka analyza vyskytu
zvukovych udalosti (percentily) vyjadruje dynamiku meraného zvuku, t.j. vypocitané hladiny
hluku, ktoré su prekrocené v N percentach z celkového ¢asu hodnotenia. Napr. hodnota Lgs je
vypocitana ekvivalentna hladina A zvuku, ktora je prekro¢ena v 95 % z celkového casu
hodnotenia. V uvedenych podmienkach merania je mozné prave hodnotu Le¢s povazovat za
hladinu hluku pozadia v ,tichych® intervaloch. NajnizSia dosiahnutelna minimalna hladina
ustaleného hluku v meranom intervale je vyjadrena veli¢inou Larmint. Hodnotiaca hladina hluku
Laeq reprezentuje nameranu ekvivalentnu hladinu hluku zvySenu o kladnu hodnotu rozSirenej
neistoty merania U a o pripadné korekcie na zvlastny charakter zvuku (ténovy, impulzny). Rozdiel

hladim hluku na vahovom filtri C a A, ktory je vaési ako 10 dB, poukazuje na pritomnost
nizkofrekvenéného hluku.

16 55,6 77,2 79,0 60 - -
20 53,7 77,4 71,0 50 7 7 7 7 7 7 7 7 % 7
25 52,6 73,5 63,0 40 7 7

30

meranie ¢. M1.2 Radosovce
Frekv. Lteqt Limaxt Lus
Hz) | @B) | (@B) | (dB) wely [ “usem  Cumsin  Bueem | nizkofrekvencny hiuk [dB]
6,3 54,6 75,4 - 0
8 52,7 71,8 103,0 o N
10 51,1 71,7 95,0 wl o T~ e
12,5 498 69,6 86,5 w4 ] — - ] ]
16 49,4 67,7 79,0 60
20 50,3 76,8 71,0 1 777777777777
25 51,1 77,3 63,0 1 7
31.5 52,0 79,6 55,5 2]
40 | 565 | 844 | 480 o
50 52,3 74,3 40,0 ,
63 55,9 776 33,5 2 02 2 2 2 2 2 2 £ 2 2 2 £ /MW
80 52,0 74,2 28,0 R
100 490 73,6 23,5 rozdiel Lceq - Laeq poloha mikrofénu: vo vy$ke 4 m nad terénom
125 46,0 67,6 - zaciatok merania: 13.2.2024 08:34:49
Lacq 59,2 dB 3,9dB dizka merania: 0:30:23.0
Lceq 63,1 dB vzorkovanie: 0:0:1.0
meranie €. M2.2 Dubovany
Frekv. Lteqt Limaxit Lus
Hz) | @B) | @B) | (@B ey wewm  Clumeen  Bueaes | nizkofrekvencny hluk [dB]
6,3 62,1 81,7 - w L~
8 60,7 82,7 103,0 w LN
10 59,3 82,6 95,0 Y o e
12,5 57,5 81,1 86,5 1 TR — 1 l—r ]

31.5 51,4 741 55,5

40 49,4 70,5 48,0 “

50 522 | 717 | 400 "

63 | 521 | 731 | 335 o5 ooz 2oz zozozozozzozz zm
80 448 | 616 | 280 R R .
100 40,9 63,3 23,5 rozdiel Lceq - Laeq poloha mikrofénu: vo vy$ke 4 m nad terénom
125 40,1 57,8 - zaciatok merania: 13.2.2024 10:29:39

Lacq 51,1 dB 8,6 dB dizka merania: 0:30:21.0

Lceq 59,7 dB vzorkovanie: 0:0:1.0
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meranie ¢. M3.2 Popudinské Mogéidlany
Frekv. Lteq,t Ltmax.t Lus e — Lo 18] [ Limax[de] O ireqrer] | i &nv
(Hz) (dB) (dB) (dB) o ) = 2 as nizkofrekvencny hiuk [dB]
6,3 72,8 88,8 - O
8 72,0 86,5 103,0 w SN
10 70,6 88,0 95,0 W S| [ T —
125 | 692 83,9 86,5 0 T~ 1
16 68,1 84,2 79,0 E) 7 7 7~
20 66,4 84,0 71,0 8 %%7 % 7 7
25 64,3 81,9 63,0 “ g
315 62,5 79,6 55,5 * %%
40 61,3 78,4 48,0 2
50 59,8 75,9 40,0 1:
63 57,7 73,0 33,5 2 o2 2 o2 2 o2 o2 2 g 2 flHg]
80 55,3 72,1 28,0 = - 7 5 7 =
100 542 78,0 23,5 rozdiel Lceq - Laeq poloha mikrofénu: vo vyske 4 m nad terénom
125 54,2 81,0 - zaciatok merania: 13.2.2024 09:35:43
Laeq 471 dB 22,2dB dizka merania: 0:30:16.0
Lceq 69,3 dB vzorkovanie: 0:0:1.0
meranie ¢. M4.2 Mokry Haj
Frekv. Lteqt Limaxt Lus
Hz) | @B) | (@B) | (dB) wely [ “usem  Cumsin  Buees | nizkofrekvencny hiuk [dB]
6,3 74,0 94,9 - wl x ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
8 72,7 92,6 103,0 wl — S
10 71,3 91,6 95,0 P \\\\ T I e—
12,5 70,1 92,4 86,5 70 - 7 % 7 7 I~
16 68,5 89,7 79,0 6 - 7% % 7 7 A7 -
20 67,1 91,8 71,0 50 V2 7
25 65,5 89,3 63,0 “ 1 %\ :
315 64,1 89,8 55,5 2 %%
a0 | 628 | 867 | 480 o
50 61,5 86,3 40,0 ,
63 60,7 86,3 33,5 g 02 2 2 2 £ 2 £ £ £ 2 2 2 /™
80 59,4 85,3 28,0 R
100 58,0 83,2 23,5 rozdiel Lceq - Laeq poloha mikrofénu: vo vy$ke 4 m nad terénom
125 56,7 82,0 - zaciatok merania: 13.2.2024 11:25:23
Laeq 54,8 dB 16,4 dB dizka merania: 0:30:10.0
Lceq 71,2 dB vzorkovanie: 0:0:1.0
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7. Predikcia hluku z veternej elektrarne

Z hladiska kategorizacie uzemia podla tab. €.1 je vonkajSie prostredie individualnej
bytovej zastavby dotknutych obytnych lokalit zaradené do Il. resp. lll. kategérie chranenych
Uuzemi s pripustnou hodnotou hluku z prevadzkovych zdrojov 50 dB cez defi a veCer a 45 dB
V Noci.

Hladiny hlukovych imisii vo vonkajSom prostredi z liniovych a bodovych zdrojov hluku sa
urcili vypoc&tovou metédou pomocou programového produktu CadnaA podla vypoétovej metodiky
implementovanej z ISO 9613 (priemysel) a upravenej pre podmienky SR odbornym usmernenim
UVZ SR [6].Vychodiskovymi parametrami pre vypodet boli akustické viastnosti turbin deklarované
vyrobcom, lokalizacia turbin, akusticka pohltivost prostredia a ¢lenenie posudzovaného Uzemia.

A-vazeny akusticky tlak vo vypoctovom bode podfa ISO 9613-2 je v matematickom modeli
uvedeného programu pocitany nasledovne:

Lpa=Lw+ Di+ Ko—Ag — Aatm — Ater — Abar — Auz (dB) (1)
kde

Lw je akusticky vykon zdroja hluku. Akusticky vykon strojovne turbiny je funkciou
rychlosti vetra. Za posudzovany $tandardny stav sa zvolila rychlost vetra, pri
ktorom veterna elektraren dosahuje min. 95% svojho menovitého vykonu.
V pripade modelovych turbin Wind Turbine Generator Systems 6.0-164-50 Hz
dodavatel deklaruje nasledovné linearne hladiny akustického vykonu [11]:

120,0

100,0

80,0 S .- - - - e e e e e e e e e

600 ———— - - - - - - - - - oo oo oo oo

@ 1 111111+ 11t 111+ 1 11411 ¢+ 1 bbb L1

2004 - - - - - - - - - oo oo oo oo oo oo

0.0 12,5/ 16 | 20 | 25 |31,5| 40 | 50 | 63 | 80 | 100 | 125|160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1k [1.25k| 1.6k| 2k |2.5k|3.15k| 4k | 5k |6.3k| 8k | 10k

|LW(dB) 52,0/58,5|63,8(686(|72,9(76,9|80,2|83,1/853|87,0/88,7|90,2(91,7|93,3|94,6|95,1/95,9|96,6/97,0/97,5/98,0/96,7|95,3|93,3|90,6|86,8|82,6|76,3|66,6| 53,9

Obr. 3 Tretinooktavové frekvencné spektrum akustického vykonu pri rychlosti vetra 15 m.s™' a vykone
6000 kW

Deklarovany $irokospektralny akusticky vykon turbiny pri rychlosti vetra 15 m.s™
a vykone turbiny 6000 kW nadobuda hodnotu:

Lw =107,0 dB
D, je koeficient charakterizujuci odchylku smerovosti uvazovaného zdroja hluku od
zakladného vSesmerového zdroja. Veterna turbina je povaZzovana za véesmerovy

bodovy zdroj hluku s koeficientom.

Di=0dB
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je korekcia pre priestorovy uhol — zohladiuje vypocet pre Sirenie zvuku v uhloch
mensich ako 4n steradiany. Vzhfadom na plochu rieSeného Uzemia je

Ko=0dB

je utlm zvuku vzdialenostou d medzi véesmerovym zdrojom hluku a vypoctovym
bodom. Poéita sa podla vztahu

Aq =120 log (d / db) + 11] (dB) (2)
kdedo=1m

je utlm zvuku atmosférou pocitany podla vztahu:

Aatm =05 * d /1000 (dB) (3)

kde o je suinitel utlmu (dB) a d je vzdialenost’ medzi vSesmerovym zdrojom hluku
a vypoctovym bodom (m)

Utim hluku prostredim (vzduchom) sa spravidla prejavuje pri vzdialenostiach
vacsich ako 200 m od zdroja hluku, pri€om su vo v8eobecnosti viac utimované
zlozky zvuku vo vysSich frekvenénych pasmach. Pre akustické modelovanie sa
zvolila priemerna teplota 10°C, vihkost' vzduchu 70% a atmosfericky tlak 1013
hPa. Pri takychto podmienkach dochadza k utimu frekvenénych zloziek zvuku na
jednotkovu vzdialenost 1000 m nasledovne:

frekvencia (Hz) | 63 125 250 500 1000 | 2000 | 4000 | 8000
sucinitel atimu | 1o | ¢ 44 1.04 1,92 3.66 970 | 3306 | 11838
or (dB)

Tab.6 Vstupné vypoctové parametre — atlm hluku prostredim (t=10°C, R=70%, p=1013 hPa)

Ater

AUZ

je utlm hluku terénom. Lokalita vystavby v su€asnosti predstavuje rovinaty, mierne
zvlneny terén vyuzivany na polhohospodarske ucely. Z hfadiska akustickych
vlastnosti ma tento terén poCas vacsiny roka zvukovo pohltivy charakter. Pre
zohladnenie najnepriaznivejSieho stavu sa vSak vo vypodtoch pouzil zvukovo
odrazivy terén (v zime zamrznuta pdda), ktorého koeficient pohltivosti je:

Ater = 0 dB

je utlm zvuku v désledku nehomogénneho zloZenia Uzemia (napr. vyskyt zelene,
priemyselnych pléch apod.) Veterny park je navrhovany v uzemi, ktoré je
prevazne vyuzivané na polhohospodarske u€ely a z hladiska jeho akustickych
vlastnosti predstavuje homogénny celok. Po zohladneni maximalnej odrazivosti
terénu Awr = 0 dB je potom

A =0dB
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Avar e utlm zvuku prekazkami. Pre zohladnenie najnepriaznivejSieho stavu pri Sireni
zvuku od veternych elektrarni sa s tieniacimi prekazkami neuvazuje:

Abar = 0 dB

7.1. Definovanie dalSich vstupnych parametrov

Vyska zdroja hluku

Pre stavbu veterného parku je navrhnutych 5 az 7 veternych turbin typu Wind Turbine
Generator Systems 6.0-164-50 Hz s vyskou strojovne 128-180 m a priemerom rotora 164-180 m.
Bodovy zdroj hluku je vySkovo lokalizovany na urovni strojovne. Do akustického modelovania sa
zvolila z hladiska Sirenia hluku vyska podla variantného rieSenia uvedeného v tab.2

H1,2=180m H; =148 m

Priemer rotora: 1800 m
\
i |

Priemer rotora : 164 0 m
m—
)
>

Celkova vyska: 270 m
Celkova vyska : 230 m

Vyska strojovne : 180 m
Vyska strojovne : 148 m

4 A A

Obr. 4 Rozmerové charakteristiky veternych elektrarni

Vys$ka vypoctového bodu

Obytna zdéna okolitych obci je tvorena prevazne individualnou jedno a dvojpodiaznou
zastavbou rodinnych domov, ktorych druhé nadzemné podlazZie sa nachadza v priemernej vySke
cca 5 m nad terénom. Z toho dévodu sa vypocétovym bodom prisudila jednotna vyska:

h=5m
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7.2. Vypocet hlukovych imisii

VVy$Sie uvedené parametre boli zadané do vypoctového programu CadnaA, pomocou
ktorého sa uskutoénila predikcia Sirenia hluku od bodovych zdrojov veterného parku a stanovili
sa hladiny hlukovych imisii v kontrolnych bodoch rieSeného uzemia. Tieto body su v predloZenej
dokumentacii zvolené nasledovne (obr. 1):

Suradnice umiestnenia vypoctového bodu
Vypoctovy bod | Obytna zéna [WGS84]
A Radosovce 48.775254° N 17.270250° E
B Radosovce 48.775032° N 17.273147° E
C RadosSovce 48.775297° N 17.279069° E
D Dubovce 48.772585° N 17.254881° E
E Dubovce 48.774565° N 17.241063° E
F Dubovce 48.776225° N 17.242761° E
G Dubovce 48.777476° N 17.239660° E
H Popudinské Mocidlany 48.778876° N 17.225648° E
I Popudinské Mocidlany 48.786066° N 17.225176° E
J Popudinské Mocidlany 48.788787° N 17.220166° E
K Popudinské Mocidlany 48.787919° N 17.227338° E
L Mokry Haj 48.808548° N 17.248731° E
M Mokry H3j 48.810682° N 17.244440° E
N Popudinské Mocidlany 48.781099° N 17.222988° E
Tabulka ¢. 7: Lokalizacia kontrolnych vypocétovych bodov v obytnej zéne dotknutych obci

Hlukové imisie vo vypoctovych bodoch su reprezentované hladinami A-akustického tlaku
v oktavovych frekvenénych pasmach a celkovou ekvivalentnou hladinou A-akustického tlaku
(tab. €. 8). Zodpovedajuce analytické imisné hlukové mapy dotknutého uzemia reprezentovana
izofonami vo vySke 5 m nad terénom su uvedené na obr. 5-7.
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Vypoctovy | Laesnz | Lat2siz | Lazsonz | Lasoonz | LatkHz | LazkHz | Laskiz | LaskHz La
bod (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
Variant 1
A - 9,6 20,6 27,1 29,1 19,4 - - 31,9
B - 8,6 19,5 25,8 27,5 16,6 - - 30,3
C - 6,5 17,1 23,2 24 4 11,7 - - 27,5
D - 10,8 21,8 28,4 30,7 21,3 - - 33,4
E - 11,0 22,0 28,5 30,6 20,7 - - 33,3
F - 12,3 23,4 30,1 32,6 24,0 - - 35,2
G - 12,3 234 30,1 32,6 24,0 - - 35,2
H - 8,8 19,5 25,5 26,7 13,2 - - 29,7
I - 10,3 211 27,5 29,1 17,2 - - 31,9
J - 9,2 19,9 26,1 27,4 14,7 - - 30,4
K - 11,4 22,4 28,9 30,9 20,3 - - 33,6
L - 10,1 21,0 27,5 29,4 19,0 - - 321
M - 9,2 20,1 26,5 28,4 18,0 - - 31,2
N - 8,6 19,2 25,3 26,3 12,3 - - 29,4
Variant 2
A - 12,4 23,5 30,2 32,7 242 - - 35,3
B - 11,2 221 28,6 30,7 20,9 - - 33,4
C - 8,5 19,3 25,6 27,1 15,2 - - 30,0
D - 14,6 25,9 32,9 35,9 29,3 3,3 - 38,5
E - 13,4 24,5 31,2 33,5 24,2 - - 36,1
F - 14,7 25,9 32,8 35,4 27,3 - - 38,0
G - 14,8 26,0 32,9 35,6 27,7 - - 38,2
H - 11,1 21,9 28,2 29,8 18,6 - - 32,7
I - 12,3 23,3 29,8 31,8 21,8 - - 34,6
J - 10,8 21,6 27,8 29,2 17,2 - - 32,2
K - 13,4 24,5 31,1 33,5 24,4 - - 36,1
L - 10,6 21,4 27,8 29,6 19,0 - - 324
M - 9,6 20,4 26,8 28,6 18,1 - - 31,4
N - 10,8 21,5 27,8 29,2 17,5 - - 32,2

Tabulka ¢. 8a: Frekvencna analyza hlukovych imisii a celkovy predikovany hluk vo vypoctovych bodoch
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Vypoctovy | Laesnz | Lat2siz | Lazsonz | Lasoonz | LatkHz | LazkHz | Laskiz | LaskHz La
bod (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
Variant 3
A - 6,7 17,1 22,9 23,5 8,1 - - 26,9
B - 6,1 16,5 22,1 22,5 6,1 - - 26,0
C - 43 14,6 20,1 20,1 2,6 - - 23,8
D - 8,0 18,5 24,4 25,3 11,1 - - 23,5
E - 9,3 20,0 26,0 27,2 14,1 - - 30,2
F - 10,2 21,0 27,2 28,8 16,9 - - 31,7
G - 10,7 21,5 27,8 29,5 18,1 - - 32,3
H - 8,6 19,3 25,3 26,3 12,6 - - 29,4
I - 11,3 22,2 28,6 30,4 19,5 - - 33,2
J - 10,1 20,9 27,2 28,8 17,0 - - 31,7
K - 12,7 23,7 30,4 32,7 23,3 - - 35,3
L - 12,3 23,3 29,8 31,9 21,6 - - 34,6
M - 11,3 22,2 28,6 30,4 19,6 - - 33,2
N - 8,8 19,4 254 26,5 13,0 - - 29,6

Tabulka ¢. 8b: Frekvencna analyza hlukovych imisii a celkovy predikovany hluk vo vypoctovych bodoch

50

4 Porovnanie variantov

Hluk (dB)

40
3

3
2
2
1
1
0
A B C D E F G H | J K L M N

MW Variant 1 M Variant 2 W Variant 3 Bod

v O U1 o U1 O u
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Obr. 5 Hlukova mapa veterného parku vo variante 1 pri maximalnom vykone elektrarne, vyska izofon 5m
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Obr. 6 Hlukova mapa veterného parku vo variante 2 pri maximalnom vykone elektrarne, vyska izofon 5m
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Obr. 7 Hlukova mapa veterného parku vo variante 3 pri maximalnom vykone elektrarne, vyska izofon 5m

str. 27



24-009-s EnA CONSULT Topoléany, s.r.o,, ICO 35958804

= 5\ - - 70

; — ovce .- 75

/ e S - 5

2 - 1/ . "“:

Obr. 8 3D profil rieSeného Gzemia v troch variantoch usporiadania veterného parku, vySka izofon 5m
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7.3. Analyza vplyvov na predikované hodnoty

Vypocitané imisné hladiny hluku uvedené vys$Sie su definované ako teoretické hodnoty
vypolitané na zaklade znamych akustickych vlastnosti zdrojov hluku, prostredia a geometrie
Uzemia vo vztahu k chranenym priestorom obytnej zény. Vypocitané hodnoty mézu byt
ovplyvnené celym radom dalSich faktorov, ktorych pdsobenie je mozné v akceptovatelnom
rozsahu len predpokladat. Kvantifikacia ich vplyvu je vyjadrena korek&nymi faktormi, ktoré sa
pripo€itaju k predikovanym hodnotam:

Kc - vplyv meteorologickych podmienok..

Vplyv teploty, vlhkosti a atmosferického tlaku je zohladneny v zakladnych predikénych
vypoctoch. Pri vzdialenosti nad 400 m od zdroja hluku sa prejavi aj smer prudenia vzduchu. Pre
zachovanie principu opatrnosti v prospech ochrany zdravia sa vzmysle STN ISO 9613-2
stanovila korekcia na prudenie vzduchu podla vztahu (4) pre kazdu najviac exponovanu obytnu
zonu a v kazdom variante. Korekcia pre vypoc€itané hodnoty v imisnych bodoch bola stanovena
individualne v zavislosti od vzdialenosti D najbliz§ej veternej turbiny v metroch podla vztahu
normy [4] pre D>400 m:

K. =1 + D/400 (dB) 4)

Ki - rusivy charakter hluku. V pripade, ak hluk v mieste posudzovania vykazuje vyrazny
rusivy vplyv v désledku prudkej zmeny hlukovych hladin alebo ak sa vo frekvenénom spektre
vyskytuje ténova zlozka zvuku (vid definicie pojmov), pred porovnavanim s pripustnymi
hodnotami sa namerana veli€ina upravuje pripo€itanim korekcie +5 dB. Nakolko hluk
produkovany veternymi turbinami ma ustaleny charakter a podla nameraného frekvenéného
spektra hluku elektrarne (obr. 3) tento hluk nema vyrazné ténové zlozky, neuvazuje sa s rusivym
vplyvom na celkové imisie hluku:

K =0dB.

Kwm - vplyv mechanického opotrebenia. Efektivita prevadzky turbin zavisi od technického
stavu a udrzby. Dané technolégie su na Spi¢kovej urovni, su preverené v prevadzke a maju
prepracovany servisny systém s povinnostou reagovat’ na pripadné poruchy do niekolkych hodin.
Pri prevadzke navrhovanych zariadeni je aplikovana jej dialkova kontrola a nepretrzity 24 hod.
servis. Z toho dévodu sa neuvazuje s vplyvom opotrebenia na celkové imisie hluku:

Ku=0dB

Kg - vplyv brzdenia rotora. Brzdenie rotora veternej elektrarne sa vykonava pootocenim
v8etkych troch listov rotora do bodu minimalneho odporu prudiaceho vzduchu, &im pride
k spomaleniu az zastaveniu pohybu rotora. ZniZzenie otacok rotora ma za nasledok znizenie
vykonu atym aj znizenie akustickych emisii ako generatora tak aj aerodynamického hluku.
NavySe brzdenie rotora ma vyznam len pri vy$Sich rychlostiach vetra, ktory samotny je zdrojom
relativne vysokého hlukového pozadia. Ztoho dévodu sa neuvazuje s negativnym vplyvom
brzdenia na celkové imisie hluku,

Ks=0dB

str. 29



24-009-s EnA CONSULT Topol&any, s.r.o,, ICO 35958804

U - Neistota merania

Na objektivizaciu hlukovej situacie vo vonkajSom chranenom priestore po realizacii
navrhovanej ¢innosti sa meranim stanovuje tzv. posudzovana hodnota ekvivalentnej hladiny
A zvuku pre zodpovedajuci referenény Casovy interval. Posudzovana hodnota predstavuje
nameranu resp. z nameranych hodnét odvodenu hodnotu, zvaésenu o hodnotu neistoty merania.
Pri hodnoteni merania imisii hluku vo vonkajsom chranenom priestore, t. j. pri posudzovani suladu
/ nesuladu vysledkov realneho merania sa uplatriuje kritérium, podla ktorého pripustna hodnota
uréujucej veli¢iny nie je prekroena, ak posudzovana hodnota tejto veli€iny neprekracuje
pripustnu hodnotu. RozSirena neistota merania zavisi od podmienok merania, stavu pristrojovej
techniky, smerovej charakteristiky meracieho mikrofonu a pod. Pri pristrojoch 1. triedy presnosti
so v8esmerovym mikrofénom spracovatel Studie spravidla pouziva rozsirenu neistota U na urovni

U=11,7 dB.

Kp - Vplyv hlukového pozadia. Pri merani hluku za u€elom kontroly hlukovych pomerov po
realizacii danej &innosti je nutné zohladriovat vplyv hlukového pozadia na meranie. Vo
vSeobecnosti je vplyv navrhovanej ¢innosti tym vyssi, &im je hlukové pozadie nizsie. Hladiny hluku
v mieste hodnotenia (Ls) su potom dané ako sucet hodnét akustického tlaku v désledku
prevadzky elektrarne (L1) a akustického tlaku hlukového pozadia (L) podla vztahu:

Ls = 10 log 101t1+9) (dB) (5)

Vplyv hlukového pozadia je Specifickym problémom veternych parkov, nakolko pre ich
prevadzku je nutné dostatoéné prudenie vzduchu. Pri vy§8om vykone elektrarne tato sice
produkuje vyssi hluk, ale zaroven vzrasta aj uroven hlukového pozadia vplyvom vyssej rychlosti
vetra. Ten v okoli stromov, elektrickych vedeni a inych prekazok je zdrojom hluku, ktory méze byt
charakterizovany ako prirodny zdroj. Vplyv samotnej rychlosti vetra je v8ak uz zohladneny vo
vstupnych parametroch veternej turbiny ziskanych meranim podla technickych listov (obr. 3).

Je nutné v hlukovom pozadi rozlisovat dopravné zdroje hluku od inych (priemyselnych)
zdrojov. Nie je mozné kumulativne hodnotit dopravné zdroje spolu s hlukom veterného parku,
nakolko ide o kategoérie zdrojov, pre ktoré je stanovena v pripade lll. kategérie uzemi aj ina
pripustna hodnota. Z toho dévodu sa za hluk pozadia bude povazovat’ len ustaleny (priemyselny)
hluk ktory je napr. v informativnych meraniach M1-M4 vyjadreny Statistickym ukazovatelom
(percentilom) Lags. Tato hodnota bude podfa vztahu (5) energeticky pripo€itana k predikovanej
imisnej hodnote Laeq, V krajnom pripade pri zhode hladiny hluku veterného parku s hladinou
hlukového pozadia korekcia méze dosiahnut hodnotu

K, =+3,0 dB
Na zaklade vysSie uskuto€nenej analyzy sa vypocitali imisné hladiny hluku v kontrolnych

bodoch obytného Uzemia pri najnepriaznivejSej zhode faktorov ovplyvnujucich hlukové pomery
v Zivotnom prostredi (tab. €. 9):
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Vypoktovy o Predikcia | Vzdialenost Vietor Pozadie | Neistota | Posudzovana
bod Obytna zéna La vet. parku Kc Ko u Lra
(dB) (m) (dB) (dB) (dB) (dB)
Variant 1
A Radosovce 31,9 1260 42 3,0 1,7 40,8
B Radosovce 30,3 1260 42 3,0 1,7 39,2
C Radosovce 27,5 1260 42 3,0 1,7 36,4
D Dubovce 334 1050 3,6 3,0 1,7 M7
E Dubovce 33,3 1050 3,6 3,0 1,7 41,6
F Dubovce 35,2 1050 3,6 3,0 1,7 43,5
G Dubovce 35,2 1050 3,6 3,0 1,7 43,5
H Popudinské Mocidlany 29,7 1580 5,0 3,0 1,7 39,4
I Popudinské Mocidlany 31,9 1580 5,0 3,0 1,7 41,6
J Popudinské Mocidlany 30,4 1580 5,0 3,0 1,7 40,1
K Popudinské Mocidlany 33,6 1580 5,0 3,0 1,7 43,3
L Mokry Haj 321 1300 4.3 3,0 1,7 411
M Mokry Haj 31,2 1300 4.3 3,0 1,7 40,2
N Popudinské Mocidlany 29,4 1580 5,0 3,0 1,7 39,1
Variant 2
A Radosovce 35,3 1260 42 3,0 1,7 44,2
B Radosovce 334 1260 42 3,0 1,7 42,3
C RadoSovce 30,0 1260 4,2 3,0 1,7 38,9
D Dubovce 38,5 1050 3,6 3,0 1,7 46,8
E Dubovce 36,1 1050 3,6 3,0 1,7 444
F Dubovce 38,0 1050 3,6 3,0 1,7 46,3
G Dubovce 38,2 1050 3,6 3,0 1,7 46,5
H Popudinské Mocidlany 32,7 1580 5,0 3,0 1,7 42,4
I Popudinské Mocidlany 34,6 1580 5,0 3,0 1,7 443
J Popudinské Mocidlany 32,2 1580 5,0 3,0 1,7 41,9
K Popudinské Mocidlany 36,1 1580 5,0 3,0 1,7 45,8
L Mokry H3j 32,4 1300 43 3,0 1,7 41,4
M Mokry Haj 31,4 1300 4.3 3,0 1,7 40,4
N Popudinské Mocidlany 32,2 1580 5,0 3,0 1,7 41,9
Tab.9a Vyjadrenie predikovanych hladin hluku pri najnepriaznivejSej zhode faktorov prostredia
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Vypodtovy o Predikcia | Vzdialenost Vietor Pozadie | Neistota | Posudzovana
bod Obytna zéna La vet. parku Kc Ko u . LrRA
(dB) (m) (dB) (dB) (dB) (dB)
Variant 3

A Radosovce 26,9 1260 4.2 3,0 1,7 35,8
B Radosovce 26,0 1260 42 3,0 1,7 34,9
C Radosovce 23,8 1260 42 3,0 1,7 32,7
D Dubovce 28,5 1050 3,6 3,0 1,7 36,8
E Dubovce 30,2 1050 3,6 3,0 1,7 38,5
F Dubovce 31,7 1050 3,6 3,0 1,7 40,0
G Dubovce 32,3 1050 3,6 3,0 1,7 40,6
H Popudinské Mocidlany 29,4 1580 5,0 3,0 1,7 39,1
I Popudinské Mocidlany 33,2 1580 5,0 3,0 1,7 42,9
J Popudinské Mocidlany 31,7 1580 5,0 3,0 1,7 41,4
K Popudinské Mocidlany 35,3 1580 5,0 3,0 1,7 45,0
L Mokry Haj 34,6 1300 4.3 3,0 1,7 43,6
M Mokry Haj 33,2 1300 4.3 3,0 1,7 42,2
N Popudinské Mocidlany 29,6 1580 5,0 3,0 1,7 39,3

Tab.9b  Vyjadrenie predikovanych hladin hluku pri najnepriaznivejsej zhode faktorov prostredia

8. Vplyv vystavby veterného parku na okolie

Pogas vystavby mozno o€akavat zvySenie hluku, prasnosti a zneistenie ovzduSia
spbésobené pohybom stavebnych mechanizmov v priestore staveniska. Tento vplyv v8ak bude
obmedzeny na priestor stavby a ¢asovo obmedzeny na dobu vystavby, predovSetkym v Case
terénnych uprav a vystavby technickej infrastruktury.

Je vSeobecne zname, Ze hluk v okoli stavebnych strojov v &innosti dosahuje pomerne
vysoké hladiny. Dynamika hluku je vysoka, hluk ma vyrazne premenny, ¢asto az impulzovy
charakter podfa druhu vykonavanej operacie a technolégie, napr. bagrovanie, sypanie Strku,
pluhovanie, zhutfiovanie, nakladanie a pod. Predpoklada sa aj superpozicia jednotlivych zdrojov
hluku, t.j. suc¢inna technolégia niekolkych strojov naraz. Hodnotenie narastu hlukovej hladiny je
preto zavislé od organizacie vystavby, rozsahu nasadenia stavebnej techniky a dizky &innosti.
Zaroven do toho vstupuje aj poloha vykonavanej stavebnej €innosti v rieSenom uzemi. Presné
uréenie narastu hlukovej hladiny je tak mozné odhadnut az po spracovani harmonogramu
organizacie prace pri vystavbe. Pre stavebnu €innost mozno uvazovat' s orientaénymi hodnotami
akustického tlaku vo vzdialenosti 7 m od obrysu jednotlivych strojov:

- nakladné automobily typu Tatra 87 - 89 dB(A)
- Buldozér 86 - 90 dB(A)
- Grader 86 - 88 dB(A)
- Bager 83 - 87 dB(A)
- nakladace zeminy 86 - 89 dB(A)
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Rozsah hladin hluku je uréeny vykonom daného stroja a jeho zataZzenim. Narast hlukovej
hladiny pri nasadeni viacerych strojov nema linearny aditivny charakter. Mozno predpokladat, ze
pri nasadeni viacerych strojov narastie hlukova hladina na hodnotu 90 — 95 dB(A). Tento hluk sa
neda odclonit’ protihlukovymi opatreniami vzhladom premenlivost' polohy nasadenia strojov a da
sa riadit len dizka jeho pdsobenia v ramci pracovného dia.

V zmysle Vyhl. MZ SR €. 549/2007 Z.z. sa pri stavebnej €innosti v pracovnych drioch od
7% do 21%° hod a v sobotu od 8% do 13% hod hluk v blizkom okoli posudzuje hodnotiacou hladinou
pri pouziti korekcie -10 dB. Z toho dévodu sa doporuéuje zasobovanie stavby a hluéné operacie
(najméa zemné a betonarske prace) vykonavat len vo vyssie uvedenom ¢asovom rozpati v ramci
pracovnej zmeny. Trasovanie dopravy nakladnych vozidiel a stavebnych strojov je potrebné riesit
mimo obytné &asti dotknutych obci. Zaroven sa doporuéuje vhodnym spésobom vopred oznamit
obyvatefom v okolitych budovach umysel vykonavat extrémne hluéné operacie.

9. Zhrnutie a zaver

Pre posudzovanie vplyvu hluku od navrhovanej veternej elektrarne v obytnej zéne sa
vybrali body na okraji obytnych zén, ktoré predstavuju vonkajsie chranené prostredie podla tab.
€. 1. V tychto bodoch je vplyv navrhovanej ¢innosti objektivne najvyraznejsi a subjektivne najviac
vnimatelny. Posudzovanie bolo vykonané pre najnepriaznivejSiu zhodu vSetkych faktorov, ktoré
ovplyvnuju Sirenie hluku vo vonkajSom prostredi.

Nulty variant — Z hladiska akustického posudzovania nie je mozné kumulovat hluk
z dopravy a hluk z inych zdrojov, nakolko Vyhl. MZ SR €.549/2007 Z.z. oddeluje tieto skupiny
zdrojov a pre kazdu je stanovena pripustna hladina osobitne. Kumulaciou by nebolo potom
mozné hladiny hluku vyhodnotit vo vztahu k pripustnym hodnotam. Energetické scitanie
ekvivalentnych hladin premenného hluku z pripadnej dopravy a ustaleného hluku z veternych
elektrarni tiez nevypoveda o rusivom charaktere, ktory by sa mal teoreticky najviac prejavit
v no¢nej dobe v ,tichych® intervaloch cestnej dopravy.

Namerané informativne hladiny hluku v kontrolnych bodoch pri rychlosti vetra do 5 m.s™’
nepresahuju pripustné limity pre dennu a ve€ernu dobu. Hladinu hluku v ,tichych® intervaloch
popisanu veli€inou Lags je mozné vztiahnut na no€nu dobu a tato hodnota rovnako nepresahuje
pripustny limit pre referenény interval noc. Tvar frekvenéného spektra poukazuje na dominantnu
prevahu nizkych frekvencii v meranom hlukovom pozadi. Analyza nizkofrekvenéného hluku
a infrazvuku preukazala, Ze namerané hladiny akustického tlaku hlukového pozadia klesaju pod
hranicu ,vnimatelnosti“ uz pri frekvenciach nizsich ako 20 Hz (napr. pri 10 Hz je hladina infrazvuku
na urovni 51 - 71 dB, pri€om vnimatelnost infrazvuku je tu az od 95 dB). Tento infrazvuk vznika
napr. obtekanim vzduchu okolo stromov, budov a elektrickych stozZiarov, ktoré sa v hodnotenom
Uzemi nachadzaju, v pripade blizkosti frekventovanej$ich komunikacii je zdrojom infrazvuku
spravidla cestna doprava.

Navrhovana cinnost’ - hladiny hluku predikované v kontrolnych bodoch Uzemia po
realizacii navrhovaného veterného parku rovnako preukazuju dominantné postavenie strednych
a nizkych frekvencii, €o je désledkom relativne velkej vzdialenosti kontrolnych bodov od zdroja
hluku. Pri tychto vzdialenostiach su vysokofrekvenéné zloZky hluku Uplne pohlcované prostredim.

Akusticky vykon veternych elektrarni rastie s rychlostou vetra v rozsahu 93,8-107,0 dB(A),
teda medzi spustenim turbiny ajej maximalnym vykonom je rozdiel cca 13 dB. Vypocty
preukazali, ze predikovana hladina hluku elektrarne sa pohybuje spravidla pod urovnou hluku
pozadia.
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Predikciou zistené imisné hladiny hluku z prevadzky veterného parku nepresahuju
pripustné hodnoty hluku v najviac exponovanej obytnej zéne obci v rieSenom Uzemi v ziadnom
referenénom intervale defi, ve€er a noc ani pri maximalnom vykone veternych turbin. Z toho
dévodu nie je nutné navrhovat’ Ziadne protihlukové opatrenia v suvislosti s prevadzkou veterného
parku. Napriek tomu je k dispozicii protihlukové opatrenie, ktoré je zalozené na regulacii rezimu
turbin aj v tichS§ich médoch (Noise Reduced Operation - NRO), ktorymi sa daju znizit' hlukové
emisie turbiny v etape prevadzky v krokoch po 0,5 dB celkom az o 8 dB.

V etape vystavby mozZno oclakavat zvySenie hluku, prasnosti a znecistenie ovzdusia
spbésobené pohybom stavebnych mechanizmov v priestore staveniska. Tento vplyv v8ak bude
obmedzeny na priestor stavby a €asovo obmedzeny na dobu vystavby, predovsetkym v Case
terénnych Uprav a zemnych prac a pri vySkovych pracach pomocou vrtulnika. V zmysle Vyhl. MZ
SR ¢&. 549/2007 Z.z. sa pri stavebnej ¢innosti v pracovnych drioch od 7°° do 21°° hod a v sobotu
od 8% do 13%° hod hluk v blizkom okoli posudzuje hodnotiacou hladinou pri pouziti korekcie
- 10 dB. V tomto pripade by ekvivalentna denna hlukova zataz od stavebnych mechanizmov
v najblizS§om jestvujucom obytnom prostredi a v uvedenom €asovom intervale nemala presiahnut
hladinu hluku 60 dB. Hlu¢né stavebné €innosti sa odporuca vykonavat len po€as pracovného
tyzdna v ¢asovom horizonte od 7:00 do 21:00 hod., pripadne v sobotu od 8:00 do 13:00 hod.
V pripade extrémne hluénych operacii (napr. nasadenie vrtulnika) je vhodné vopred informovat’
obyvatelov dotknutych obci.

Uroven celkovej hladiny hluku po zohladneni stibehu najnepriaznivejsich faktorov vratane
beznej neistoty merania je najvacésia na okraji obce Dubovce vo variante 2, suétova hladina hluku
je tu v8ak ovplyvnena relativhe vysokym hlukovym pozadim z dopravy na ceste 1/51. Subeh
najnepriaznivejSich faktorov predstavuje prispevok k zakladnej predikovanej hladine hluku cca
8-10 dB. Do celkovej hladiny hluku sa samozrejme nezapo €itavaju nahodné alebo ob&asné
zvukové udalosti, akymi su napriklad pofnohospodarska &innost, prace v zahradach, domace
zvierata a pod.

Nizkofrekvencny hluk a infrazvuk - V technickej dokumentacii veterného parku nie su
uvadzané udaje o emisiach infrazvuku. Tieto Uudaje sa daju odhadnut z priebehu frekvenénych
spektier v oblasti nizkofrekvenéného hluku. Vnimatelnost’ infrazvuku pri 10 Hz je na urovni
akustického tlaku 95 dB. Predikované hodnoty vychadzajuce z frekvenéného spektra zdroja hluku
12,5 Hz — 10 kHz (obr. 3) uz nie su hodnotitelné pod niz8ou frekvenciou ako 125 Hz (tab. 8).
Veterna elektraren teda v mieste najbliZzSieho chraneného prostredia produkuje zanedbatelny
hluk v pasmach pod 40 Hz (nizkofrekvenény zvuk a infrazvuk), hladiny infrazvuku v obytnej zéne
prifahlych obci sa budu pohybovat’ hlboko pod prahom vnimatelnosti.

Ultrazvuk - veterna elektrareni nedisponuje zariadenim, ktoré by mohlo emitovat
mechanicky hluk s frekvenénymi zlozkami nad 20 kHz. Aerodynamicky hluk, subjektivne vnimany
aj ako ,svistanie* listov rotora, predstavuje hluk s prevahou strednych a nizSich frekvencii.
Frekvencna krivka akustického vykonu (Lw) namerana pre posudzovany typ veternej elektrarne
tiez vykazuje klesajuci trend smerom k vysokym frekvenciam. Potvrdzuje to aj skutoénost, Ze
vysokofrekvenény charakter hluku a ultrazvuk sa objektive nepozoroval pri zZiadnej doteraz
prevadzkovanej elektrarni. Na zaklade vyssie uvedenych faktov je mozné formulovat’ nasledovny
zaver: Veterna elektraren neprodukuje hluk v pasme nad 20 kHz (ultrazvuk).

Monotoénnost’ hluku - charakter hluku z veternej elektrarne ma ustaleny charakter, pri
ktorom sa méze vyskytnut dominantnost niektorého frekvenéného pasma. Podla technicke;j
dokumentacie sa meranim nezistil tonovy charakter hluku.
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Porovnanie variantov - predikcia hluku poukazuje na zanedbatelné vplyvy hluku na
zivotné prostredie v zavislosti od variantného rieSenia. Variant 3 vykazuje najmensi vplyv na
hlukové pomery v exponovanych €astiach prifahlych obci.

Vibracie — Vibracie vo vonkajSom prostredi obytnej zény nie su limitované pripustnymi
hodnotami. Ur&ujucou veli€inou pri hodnoteni vibracii vo vnutornom prostredi budov je
ekvivalentna hodnota frekvenéne vazeného zrychlenia vibracii posudzovaného vo frekvenénom
rozsahu 1 Hz az 80 Hz v sulade s STN ISO 2631-2:2004. Pripustna hodnota neprerusovanych
alebo periodicky prerusovanych vibracii (aweq) v obytnych miestnostiach je 0,008 m.s cez def
a veder a 0,005 m.sv noci.

Zdrojom vibracii po¢as prevadzky veternej elektrarne je cinnost rotujucich ¢asti, t.).
ventilatory a generator nachadzajuce sa v gondole a prechody listov vrtule okolo konstrukcie
veze. Do pddy su vibracie nasledne prenasané konstrukénym skeletom elektrarne. Rovnako ako
v pripade zvuku, tak aj v pripade vibracii je utim prostredim zavisly od frekvencie kmitov, t. j.
vysSie frekvencie su v pdde na vacsie vzdialenosti ucinnejsie timené. Predikcia Sirenia vibracii
s akceptovatelnou presnostou nie je mozna, nakolko nie je zname Strukturne zloZenie podlozia
a vyskyt geologickych vibraénych mostov v désledku nerovhomernej hustoty prostredia, v ktorom
sa vibracie Siria. Vzhladom na relativne velku vzdialenost’ je mozné uplne vylucit subjektivne aj
objektivne registrovatelné vibracie v obytnej zéne v désledku prevadzky veterného parku,
predpoklada sa meratelnost’ zrychlenia vibracii len v bezprostrednom okoli stoziaru veternej
elektrarne. Vo vzdialenejSej obytnej zéne su dominantnym zdrojom vibracii najma cestna a
zelezniéna doprava a rézne strojné zariadenia (napr. pofnohospodarske stroje, stavebné
mechanizmy a pod.)

Zaver - vplyv prevadzky veternej elektrarne v najviac exponovanych okrajovych &astiach
obci na subjektivne vnimanie hluku je takmer zanedbatelny. V obciach v okoli cesty 1/51 bude
hluk generovany veternym parkom vyrazne maskovany doliehajucim hlukom z dopravy. Na
zaklade vysledkov tejto Studie je mozné konstatovat, Ze prevadzka veterného parku signifikantne
neovplyvni jestvujuce hlukové pomery dotknutej obytnej zény v rieSenom Uzemi ako v pocutelnej
oblasti, tak aj v okrajovych pasmach frekvenéného spektra.
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[13]Landesumweltamt Nordrhein-Westfalen, Sachinformationen zu Ger&duschemissionen und -

immissionen von Windenergieanlagen, (zamer VE Jiratice, CZ)
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Veterné elektrarne (VE) su v Case prevadzky zdrojom optickych emisii. Tie m6zu byt
rozneho charakteru a intenzity. Jednym z najvyznamnejSich je tzv. efekt blikajuceho
tiena (shadow flicker). Ide o opticky jav, ktory vznika pri prieniku viditelného Ziarenia zo
silného svetelného zdroja (najma slnka) cez otacajuce sa listy rotora VE smerom k po-
zorovatelovi. Vplyv tohto efektu je vztahovany k faktoru pohody obyvatelstva.

Predlozeny dokument analyzuje vplyv efektu blikajuceho tiena (shadow flicker) na Gze-
mie dotknuté prevadzkou navrhovaného Veterného parku Popudinské Mocidlany - Ra-
doSovce.

Cielom analyzy je identifikovat dopady efektu blikajiceho tiena sposobeného navrho-
vanym veternym parkom na dotknuté Uzemie pocas kalendarneho roka a navrhnut
opatrenia na jeho eliminaciu.

Ucelom navrhovanej ¢&innosti je vyroba elektrickej energie z obnovitelnych zdrojov
energie vo veternych elektrarnach a jej dodavka do elektrizacnej ststavy SR. Zamer
navrhovanej cinnosti pocita s vyuzitim trojlistovych VE s menovitym vykonom 6,0 -
6,8 MWe, vo variantoch 1 a 2 s priemerom listov rotora 175 m, s vySkou stoziara 180 m
a celkovou vyskou elektrarne 270 m avo variante 3 s priemerom listov rotora 164
m, s vySkou stoziara 148 m a celkovou vyskou elektrarne 230 m. Kazda z elektrarni ma
vlastnu trafostanicu 22/0,69 kV umiestnent v gondole veZe. Veterné elektrarne budd
medzi sebou prepojené podzemnym paralelnym elektrickym vedenim (VN 22 kV) do ve-
terného parku.

Lokalita planovanej vystavby veterného parku je situovana v Trnavskom samosprav-
nom kraji, v katastralnych Uzemiach obci Popudinské Mocidlany a RadoSovce, v nad-
morskej vyske 226 - 330 m n. m. Dotknuté Uzemie je v sicasnosti z prevaznej vacsiny
vedené ako orna pdda, no su zastUpena aj pozemky vedené ako zastavané plochy a na-
dvoria a ostatné plochy. Dotknuté Uzemie je z prevaznej vacsiny v sicasnosti vyuzivané
pre polnohospodarsku vyrobu.

Najblizsiu obytnu zénu tvori severovychodny okraj obce Popudinské Mocidlany, severny
okraj obce Dubovce, severozapadny okraj obce RadoSovce a juzny okraj obce Mokry
Haj, vSetky vo vzdialenosti viac ako 800 m od najblizSej turbiny.

Navrhovana cinnost je predkladana v troch variantoch, ktoré sa lisia celkovym poctom
veternych elektrarni a ich umiestnenim. Variant 1 predpoklada vystavbu a prevadzku
veterného parku s poctom 5 veternych elektrarni, variant 2 predpoklada vystavbu
a prevadzku VP s poctom 7 veternych elektrarni a variant 3 predpoklada vystavbu
a prevadzku VP s poctom 6 veternych elektrarni.

Informacie o priestorovom a vyskovom usporiadani veternych elektrarni v jednotlivych
variantoch su znazornené v nasledujucich tabulkach.
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Tabulka 1: Priestorové a vyskové usporiadanie veternych elektrarni vo Variante 1

VE1 ?gzzzzgg 271 180 175 270 541
VE2 ?3;22;2; 303 180 175 270 573
VE3 ?3223223 308 180 175 270 578
VE4 ?3;%;;; 277 180 175 270 547
VES ?ggggégz 240 180 175 270 510

Tabulka 2: Priestorové a vyskové usporiadanie veternych elektrarni vo Variante 2

VE1 ?gzzzzg; 271 180 175 270 541
VE2 ?gzzg;g; 303 180 175 270 573
VE3 ?3323223 308 180 175 270 578
VE4 ?ggig;;; 277 180 175 270 547
VES ?gzggégz 240 180 175 270 510
VE6 ?3;2?;33 291 180 175 270 561
VE7 ?3;;3222 226 180 175 270 496
Analyza optickych emisii navrhovaného Veterného parku Popudinské Mocidlany - RadoSovce Strana 4
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Tabulka 3: Priestorové a vyskové usporiadanie veternych elektrarni vo Variante 3

48.799631

VE1 270 148 164 230 500
17.236197
48.796278

VE2 17 942495 285 148 164 230 515
48.791773

VE3 17.242162 286 148 164 230 516
48.789480

VE4 17249286 308 148 164 230 538
48.793336

VES 17 253708 311 148 164 230 541
48.797422

VE6 17.261797 330 148 164 230 560

3 Analyza

Efekt blikajuceho tiena je pomerne vyraznym vplyvom na zivotné prostredie v okoli ve-
ternej elektrarne. Za idealnych podmienok dokaze veterna elektraren vrhndt tien az
4 500 m dlhy. Suvislost medzi efektom blikajuceho tiena spésobenym veternymi elek-
trarnami a ucinkami na ludské zdravie bol v minulosti diskutovanou témou.

Niektoré studie v minulosti naznacovali, Ze blikanie svetla a tienov sposobené prevadz-
kou veternych elektrarni predstavuje potencialne riziko vyvolania fotosenzitivnych za-
chvatov', pricom je potrebné zddéraznit, Ze v tomto obdobi (okolo roku 2008) boli po-
uzivané odlisné, vysoko otaCkové veterné elektrarne.

V roku 2011 vSak Ministerstvo energetiky a zmeny klimy Spojeného kralovstva vo svojej
sprave Update Shadow Flicker Evidence Base dospelo k zaveru, ze ., Pokial'ide o ucinky
na zdravie a obtaZovanie efektom blikajuceho tiena, usudzuje sa, Ze frekvencia blikania
sposobend rotaciou veternej turbiny by nemala predstavovat vyznamné riziko pre zdra-
vie.".2

TWind turbines, flicker, and photosensitive epilepsy: Characterizing the flashing that may precipitate sei-
zures and optimizing guidelines to prevent them, Harding et. al, 2008

Potential of wind turbines to elicit seizures under various meteorological conditions, Smedley et. al, 2010
2 Update of UK Shadow Flicker evidence base, Department of Energy & Climate Change, 2011
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Napriek takymto zaverom iné spravy uvadzaju, ze aj ked je nepravdepodobné, Ze by
blikanie svetla a tiena z veternych elektrarni viedlo k riziku fotoindukovanej epilepsie,
stale existuje potencial pre obtazovanie a vyrusovanie, co vedie k stresu.3

Na Slovensku v sucasnosti neexistuju pravne ani technické normy, ktoré by sa venovali
uvedenému optickému vplyvu veternych elektrarni na zivotné prostredie, preto si v na-
sledujlcej ¢asti uvedené pristupy v inych krajinach.

Efekt blikajuceho tiena, v anglickej literatdre oznacovany ako ,shadow flicker”, mo-
Zzeme definovat ako ,efekt slnka” (nachadzajuceho sa nizko nad horizontom), ktoré
svieti cez rotujuce lopatky veternej elektrarne a vrha pohybujuci sa tien. Tento efekt je
vnimany ako . blikanie / mihotanie kvéli rotujucim lopatkam, ktoré opakovane vrhaju
tien. Aj ked'v mnohych pripadoch dochadza k blikaniu tieriov len niekolko hodin v roku,
moZe to potencialne obtaZovat majitelov domov v tesnej blizkosti turbin” .4

V nemeckej literatlre je tento efekt oznacovany ako ,Periodischer Schattenwurf”, ¢o
je mozné prelozit ako periodické tienenie, a je definovany ako ,.opakujuce sa tienenie
priameho slnecného Ziarenia listami rotora veternej elektrarne. Vrhanie tiena zavisi od
poveternostnych podmienok, smeru vetra, polohy slnka a prevadzkovych hodin sys-
temu.”

Pod pojmom ,Lichtblitze (Disco-Effekte)”, ktory je do slovenciny prekladany ako stro-
boskopicky efekt, sa rozumeju periodické odrazy slnecného svetla vznikajlce na listoch
rotora. Zavisia od Urovne lesku povrchu rotora a odrazivosti zvolenej farby.>

V podmienkach Ceskej republiky su prisltchajice pojmy definované v éeskych technic-
kych norméach (CSN). Podla byvalej CSN 360000 ,Svételné technické nazvoslovi” sa pod
stroboskopickym efektom mysli opticky klam, pri ktorom sa pravidelne pohybujdci
predmet pohybuje zdanlivo inou rychlostou ako skutocnou a pripadne sa zastavi.

CSN EN 12665 ,Svétlo a osvétleni — Zakladni terminy a kritéria pro stanoveni poza-
davkl na osvétleni” uvadza, Ze stroboskopickym javom je zdanlivd zmena pohybu alebo
vzhladu pohybujlicich sa objektov pri ich osvetleni svetlom menlivej intenzity.

Zo sucasnych ¢eskych noriem su pouzitelné nasledujuce terminy:

Flicker podla CSN IEC 50 (845) je subjektivny dojem nestalosti vnemu spdsobeny sve-
telnym podnetom, ktorého jas alebo spektralne zloZenie kolisSe.

3 Copes, R. and K. Rideout. Wind Turbines and Health: A Review of Evidence. Ontario Agency for Health
Protection and Promotion 2009; a Minnesota Department of Health (MDH): Public Health Impacts of Wind
Turbines, 2009

4 Wind energy projects and shadow flicker - https://windexchange.energy.gov/projects/shadow-flicker

> Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraftanlagen Aktualisie-
rung 2019 (WKA-Schattenwurfhinweise)
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Mihani svétla - flicker (blikanie/mihotanie svetla) podla CSN EN 12665 ,Svétlo
a osvétleni - Zakladni terminy a kritéria pro stanoveni poZzadavkl na osvétleni” je sub-
jektivny dojem nestalosti zrakového vnemu sposobeny svetelnym podnetom, ktorého
jas alebo spektralne zloZenie kolise.

Z uvedenych definicii je zrejmé, Ze nazov stroboskopicky efekt v stvislosti s efektom
blikajuceho tiena sposobeného veternymi elektrarnami nie je celkom presny. Termin
blikanie/mihotanie svetla/tiena, anglicky shadow flicker, ovela lepSie vyjadruje pod-
statu nestalosti zrakového vnemu spdsobenu prevadzkou veternych elektrarni.

Obrazok 1: llustracia vzniku efektu blikajiceho tiena’

Pri starSich typoch veternych elektrarni dochadzalo v minulosti aj k odrazaniu slnec-
ného svetla od otacajucich sa listov rotora a zablesky obtazovali obyvatelov okolia. Na-
sledne zacali vyrobcovia veternych elektrarni aplikovat matné natery a staznosti na
stroboskopicky (disco) efekt pominuli.

Faktory, ktoré ovplyvnuju vznik a velkost efektu blikajuceho tiena VE su:
prevladajuci smer vetra a nasledné umiestnenie rotujucej lopatky,
vyska veternych elektrarni a priemer rotora,

rychlost otacania,

vzdialenost medzi VE a subjektom,

vegetacia, zvlast pri nizkych vyskach slnka,

¢ Posouzeni flicker efektu Vétrné elektrarny Div¢i Hrad, Regionalni centrum EIA s.r.o0., 2014

7 https://www.energy.gov/eere/wind/articles/living-wind-energys-shadow



eNnv\S

vyska slnka nad horizontom, smer slnka a doba, pocas ktorej sa slnko nachadza nizko
nad horizontom, pretoze nizky uhol vzime ma schopnost produkovat dlhé tiene
a ovplyvnit viac objektov po dlhSiu dobu,

pocet jasnych dni,

orientacia posudzovaného objektu a jeho vnutorna dispozicia, ktord ma vplyv na vyskyt
a silu efektu vo vnutornom priestore.

Metodika

Na Slovensku v sicasnosti nie je hodnotenie efektu blikajuceho tiena formalne ani ob-
sahovo upravené zavaznou pravnou normou alebo technickou normou a nie su stano-
vené ani hygienické normy na urcovanie a hodnotenie optickych emisii veternych elek-
trarni.

V celosvetovom meradle boli v niekolkych krajinach identifikované narodné usmerne-
nia na vyhodnotenie a posudenie potencidlnych vplyvov suvisiacich s efektom blikaju-
ceho tiena VE. KedZe intenzita tohto efektu je ovplyvnena uhlom slnka pri horizonte,
vplyv efektu sa povaZuje za relevantnejsi vo vyssich zemepisnych Sirkach, ¢o vedie se-
verne a juzne situované krajiny k zavadzaniu Specifickych technickych pokynov.

Tabulka 4: Relevantné narodné standardy

Planning for Renewable Energy - e Bolo preukazané, ze efekt
A companion guide to PPS22 - Of- blikajuceho tiena sa vysky-
fice of the Deputy Prime Minister tuje iba do vzdialenosti 10-
2004 nasobku priemeru rotora

Onshore Wind Energy Planning od elektrarne.

Anglicko

Conditions Guidance notes - Re-
newables Advisory Board and
BERR 2007

UK Government Department for
Communities and Local Gover-
nment (March 2012)

National Planning Policy Frame-
work

UK Government Department for
Communities and Local Gover-
nment (July 2013) Planning
practice guidance for renewable
and low carbon energy

Efekt blikajuceho tiefa sa
vyskytuje iba vo vnutri bu-
dov, kde sa blikanie obja-
vuje cez Uzky otvor okna.

Severné Irsko

Best Practice Guidance to Plan-
ning Policy Statement 18 ‘Rene-
wable Energy’ - Northern Ireland
Department of the Environment
2009

Efektu blikajuceho tiena sa
vyskytuje iba vo vnutri bu-
dov, kde sa blikanie obja-
vuje cez Uzky otvor okna.
Potencial efektu blikaju-
ceho tiena vo vzdialenosti
vacsej ako 10-nasobok
priemeru rotora je velmi

Analyza optickych emisii navrhovaného Veterného parku Popudinské Mocidlany - RadoSovce
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nizky.

Odporuca sa, aby pésobe-
nie efektu blikajuceho
tiena na dotknuté budovy

a kancelarie nepresiahlo
30 hodin rocne.

Ireland Government Department
of Environment (2013) Wind
energy Development

Guidelines

Efekt blikajuceho tiena sa
vyskytuje iba vo vnutri bu-
dov, kde sa blikanie obja-
vuje cez Uzky otvor okna.
Potencial efektu blikaju-
ceho tiena vo vzdialenosti
vacsej ako 10-nasobok

irsko ) : -
priemeru rotora je velmi
nizky.
Odporuca sa, aby posobe-
nie efektu blikajuceho tiena
na dotknuté budovy a kan-
celarie nepresiahlo 30 ho-
din rocne.
Hinweise zur Ermittlung und Najhorsi scenar obme-
Beurteilung der optischen Immis- dzeny na maximalne 30 ho-
sionen von Windkraftanlagen Ak- din ro¢ne a 30 minut
NEEES tualisierung 2019 (WKA-Schatten- denne.
wurfhinweise) Realny scenar obmedzeny
na 8 hodin rocne.
Danish Government - Miljgminis- Realny scenar: 10 hodin
teriet Naturstyrelsen (2015) Vej- ro¢ne.
Dansko ledning om planlaegning for og
tilladelse til opstilling af vindmgl-
ler, 19-20
Nederlandse overheid - Ministe- Veterna elektraren musi
rie van Volkshuisvesting, Ruimte- byt vybavena automatickym
lijke Ordening en Milieubeheer systémom riadenia efektu
(2017) Regeling algemene regels blikajuceho tiena, ktory
voor inrichtingen milieubeheer, zastavi turbinu, ak sa na
Art. 3.12 citlivych receptoroch
vyskytne efekt blikajuceho
tiena a vzdialenost medzi
turbinou a citlivym
Holandsko receptorom je mensia ako

12-nasobok priemeru
rotora a ak sa v priemere
vyskytne efekt blikajuceho
tiena viac ako 17 dni v roku,
viac ako 20 minut denne.

Receptory ako napriklad
kancelarske budovy nie su
mapované ako citlivé re-
ceptory.
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Krajina Podklad Relevantné informacie
Environment Protection and Heri- | e  Najhorsi scenar obme-
tage Council (EPHC]) (2010) Natio- dzeny na maximalne 30 ho-
nal Wind Farm din rocne.

L Development Guidelines e Bezdenného limitu.
Australia

e Realny scenar: 10 hodin
rocne (iba v pripade, Ze naj-
horsi scenar prekroci
30 hodin denne).

Natural Forces Wind Inc. (June e Najhorsi scenar obme-

Kanada 2013) Gaetz Brook Wind Farm dzeny na maximalne 30 ho-
Shadow Flicker Assessment Re- din ro¢ne a 30 minut
port denne.
National Association of Regula- e NajhorsSi scenar obme-
tory Utility Commissioners [NA- dzeny na maximalne 30 ho-
RUC] Grants & Research Depar- din roc¢ne a 30 minut

USA tment (January 2012) Wind denne.

Energy & Windfarm Siting and
Zoning Best Practices and Gui-
dance for States

.....

weise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraftan-
lagen Aktualisierung 2019 (WKA-Schattenwurfhinweise)” (Odporucania pre identifika-
ciu a hodnotenie optickych emisii veternych turbin) sformulovanej tak, aby spifiala
kritéria "Bundes-Immissionsschutzgesetz - BImSchG" (Nemeckeho federalneho
emisneho zakona).® KedZe na Slovensku v sti¢asnosti nie je hodnotenie efektu blikaja-
ceho tiena formalne ani obsahovo upravené zavaznou pravnou normou alebo technic-
kou normou aj v tejto analyze povazujeme podmienky, za ktorych dochadza k efektu
blikajuceho tiena hodnoty uvedené v nemeckej smernici:

slnko je minimalne 3 ° nad obzorom,
lopatky VE zakryvaju minimalne 20 % slnecného kotuca.

V analyze potom sledujeme mieru vyznamnosti vplyvu efektu blikajuceho tiena. Podla
vyssie uvedenej nemeckej normy sa vplyv efektu blikajuceho tiena povazuje za natolko
vyznamny, Ze sa odporuca urobit detailni stadiu (resp. prijat opatrenia na redukciu
vplyvu), pokial v jednotlivych sledovanych bodoch (receptoroch) prekracuje nasle-
dovné medzné hodnoty:

vplyv efektu blikajuceho tiena je viac ako 30 hodin rocne, viac ako 30 minut denne
alebo viac ako 30 dni v roku.

Pri analyze efektu blikajuceho tiena bola pocitana teoreticky najvySsia mozna doba, po-
Cas ktorej vdanom mieste pdsobenie tohto javu hrozi, tzv. .najhorsi scenar” (worst

8 Canadon Leon Windfarm, Annex D Shadow Flicker Assessment, 2019
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case scenario). To znamena, Ze okrem iného sa nezohladnoval vyskyt oblac¢nosti, dre-
vin, stromoradi a pripadnych inych prekazok a taktiez sa predpokladalo, ze okna dot-
knutych budov si nasmerované kolmo na veternu elektraren a ze veterné elektrarne
budu neustale v prevadzke (idealne poveternostné podmienky). Topografia terénu (re-
liéf) je v tomto pripade zohladrovana.

Modelovanie, vypocet a grafické znazornenie vplyvu efektu blikajuceho tiena bolo vy-
pracované pouzitim programu windPro verzia 4.0.531 vo variantoch 1 a 2 pre navrho-
vanu technolégiu NORDEXN175/6.X-6,800 (175 diameter / 180 hub height] a vo variante
3 pre navrhovanu technoldgiu GE WIND ENERGY 6.0-164-6,000 (164 diameter / 148 hub
height).

Pri vypocte predpokladu vrhania tiena jednotlivych navrhovanych veternych elektrarni
na najblizSie okolité obytné subory (Popudinské Mocidlany, Dubovce, RadoSovce
a Mokry Haj) boli véetky vyssie uvedené podmienky zapocitané do hodnotenia. Navrho-
vana cinnost bola posudzovana v troch variantoch a vplyv efektu blikajuceho tiena bol
posudzovany pre 14 receptorov oznacenych velkymi pismenami A az N pre kazdy va-
riant samostatne:

A -SHR1 F-SHD3 K-SHP3
B -SHR2 G -SH D4 L - SH MH1
C-SHRS H - SH PM1 M - SH MH2
D - SH D1 | - SH P1 N - SH PM2
E-SHD2 J-SHP2
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Obrazok 2: Umiestnenie receptorov platné pre vsetky tri navrhované varianty (umiestnenie
veternych elektrarni platné pre Variant 1)




ens e

5 Vysledky

Z vysledkov pocitacového modelovania efektu blikajuceho tiena navrhovanej ¢innosti na
vybrané receptory boli pre jednotlivé varianty stanovené nasledujiuce hodnoty trvania
tohto efektu.

VARIANT 1

Tabulka 5: Vysledky vypoctov pre Variant 1

A SHRI1 0:00 0 0:00
B SHR2 0:00 0 0:00
C SHR3 11:29 40 0:21
D SH D1 0:00 0 0:00
E SH D2 0:00 0 0:00
F SH D3 0:00 0 0:00
G SH D4 27:52 67 0:29
H SH PM1 17:27 59 0:24
[ SH P1 19:21 66 0:23
J SH P2 0:00 0 0:00
K SH P3 38:43 113 0:26
L SH MH1 34:16 72 0:32
M SH MH2 0:00 0 0:00
N SH PM2 0:00 0 0:00

Vo Variante 1 budu po porovnani s hodnotami uvedenymi v metodike v najhorsom pri-
pade medzné hodnoty prekrocené na 6 receptoroch:

= C-SHR3010dnivroku,

s G-SHD4o37dnivroku,

s H-SHPM1o0 29 dnivroku,

s |-SHP1036dnivroku,

= K -SH P3o08:43 hodin v roku a o 83 dni v roku,

» L-SHMH1o04:16 hodinvroku, o 42 dniv roku a o 2 minQty za den.

Na ostatnych skumanych bodoch nebudu prekrocené odporucané limity podla
BImSchG.
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Obrazok 3: Grafické zobrazenie prekrocenia limitnych hodnat v hodinach za rok na
jednotlivych receptoroch vo Variante 1 - limitné hodnoty st prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




Obrazok 4: Grafické zobrazenie prekrocenia limitnych hodnat v dioch za rok na jednotlivych
receptoroch vo Variante 1 - limitné hodnoty st prekrocené v izemiach
oznacenych cervenou a Zltou farbou




Obrazok 5: Grafické zobrazenie prekrocenia limitnych hodnot v minatach za den na
jednotlivych receptoroch vo Variante 1 - limitné hodnoty st prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




o

enns

VARIANT 2

Tabulka é: Vysledky vypoctov pre Variant 2

A SHR1 48:49 80 0:42
B SH R2 41:53 98 0:35
C SHR3 24:29 80 0:25
D SH D1 0:00 0 0:00
E SH D2 40:38 85 0:33
F SH D3 39:33 85 0:38
G SH D4 46:01 1M1 0:31
H SH PM1 17:27 59 0:24
[ SH P1 37:42 96 0:34
J SH P2 10:29 31 0:25
K SH P3 57:36 139 0:41
L SH MH1 34:16 72 0:32
M SH MH2 0:00 0 0:00
N SH PM2 33:33 77 0:30

Vo Variante 2 budu v najhorSom pripade medzné hodnoty prekrocené na 12 recepto-
roch:

= A-SHR1018:49 hodin v roku, o 50 dni v roku a o 12 minut za den,
s B-SHR2011:53 hodin v roku, o 68 dni v roku a o 5 minut za den,
« C-SHR3050dnivroku,

» E-SHD2o0 10:38 hodin v roku, o 55 dni v roku a o 3 minuty za den,
s F-SHD309:33 hodinvroku, o 55 dnivroku a o8 minut za den,

m G-SHD4016:01 hodin v roku, o 81 dnivrokuao 1 minutu za den,
s H-SHPM1o0 29 dnivroku,

=« |=SHP107:42 hodin v roku, o 66 dni v roku a o 4 minuty za den,

= J-SHP201denvroku,

s K-SHP3027:36 hodinvroku, o 109 dni v roku a o 11 minut za den,
» L-SHMH104:16 hodin v roku, o 42 dni v roku a o 2 minuQty za den,
»« N -SHPM2 o0 3:33 hodin v roku a o 47 dni v roku.

Na ostatnych skumanych bodoch nebudu prekrocené odporucané limity podla
BImSchG.
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Obrazok é: Grafické zobrazenie prekrocenia limitnych hodnét v hodinach za rok na
jednotlivych receptoroch vo Variante 2 - limitné hodnoty su prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




Obrazok 7: Grafické zobrazenie prekrocenia limitnych hodnat v dioch za rok na jednotlivych
receptoroch vo Variante 2 - limitné hodnoty st prekrocené v izemiach
oznacenych cervenou a Zltou farbou




Obrazok 8: Grafické zobrazenie prekrocenia limitnych hodnot v minatach za den na
jednotlivych receptoroch vo Variante 2 - limitné hodnoty st prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




o

env\S

VARIANT 3

Tabulka 7: Vysledky vypoctov pre Variant 3

A SHR1 0:00 0 0:00
B SH R2 0:00 0 0:00
C SHR3 0:00 0 0:00
D SH D1 0:00 0 0:00
E SH D2 0:00 0 0:00
F SH D3 0:00 0 0:00
G SH D4 0:00 0 0:00
H SH PM1 0:00 0 0:00
[ SH P1 36:32 119 0:28
J SH P2 37:10 122 0:24
K SH P3 59:43 142 0:34
L SH MH1 36:47 56 0:54
M SH MH2 8:30 34 0:18
N SH PM2 17:32 66 0:19

Vo Variante 3 budu v najhorsom pripade medzné hodnoty prekrocené na 6 receptoroch:
s | -=SHP106:32hodinvrokuao89dnivroku,
= J-SHP207:10 hodinvrokuao 92 dnivroku,
» K-SHP3029:43 hodin v roku, o 112 dni v roku a o 4 minuty za den,
s L -SHMH1o06:47 hodin v roku, o 26 dni v roku a o 24 min(t za den,
s M-SHMH2o04dnivroku,
= N-SHPM2 o036 dnivroku.

Na ostatnych skumanych bodoch nebudl prekrocené odporucané limity podla
BImSchG.
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Obrazok 9: Grafické zobrazenie prekrocenia limitnych hodnat v hodinach za rok na
jednotlivych receptoroch vo Variante 3 - limitné hodnoty su prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




Obrazok 10: Grafické zobrazenie prekrocenia limitnych hodnot v diioch za rok na
jednotlivych receptoroch vo Variante 3 - limitné hodnoty su prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




Obrazok 11: Grafické zobrazenie prekrocenia limitnych hodn6t v minatach za den na
jednotlivych receptoroch vo Variante 3 - limitné hodnoty su prekrocené
v Uzemiach oznacenych cervenou a zZltou farbou




Podla vysledkov analyzy efektu blikajuceho tiefa (shadow flicker) navrhovaného Veter-
ného parku Popudinské Mocidlany - RadoSovce prekracuje navrhovana cinnost
medzné hodnoty (30 hodin ro¢ne, 30 minut denne a maximalne 30 dni v roku)? stano-
vené v predlozenej analyze v jednotlivych variantoch (V1, V2 a V3] pre podmienky sta-
novené najhorsim scenarom (worst case scenario) nasledovne:

vo Variante 1 budi medzné hodnoty prekrocené na 6 receptoroch, pricom na Styroch
z nich dochédza k prekroceniu iba jednej z medznych hodnot - poctu dni v roku (C, G, H
a 1. Na receptoroch Ka L su prekrocené aj medzné hodnoty pre pocet hodin v roku
s vyskytom efektu blikajiceho tiena (shadow flicker), a to v pripade receptora K o 8:43
hodin v roku a v pripade receptora L o 4:16 hodin v roku.

vo Variante 2 budi medzné hodnoty prekrocené na 12 receptoroch, na troch z nich do-
chadza k prekroceniu iba jednej z medznych hodndt - poctu dni v roku (C, H a J), na
receptore N je prekrocena aj medzna hodnota poctu hodin v roku, no na zvySnych 6s-
mych receptoroch (A, B, E, F, G, |, Ka L) st prekrocené vsetky tri medzné hodnoty vy-
skytu efektu blikajiceho tiena (shadow flicker).

Vo Variante 3 budu medzné hodnoty prekrocené na 6 receptoroch, na dvoch z nich do-
chadza k prekroceniu iba jednej z medznych hodn6t - poctu dni v roku (M a NJ, na
dalsich dvoch (I a J] je prekroc¢end aj medzna hodnota poctu hodin v roku, a na zvysnych
dvoch receptoroch (K a L) st prekrocené vSetky tri medzné hodnoty vyskytu efektu bli-
kajuceho tiena (shadow flicker).

Z uvedenych vysledkov analyzy efektu blikajiceho tiena (shadow flicker) navrhova-
ného Veterného parku Popudinské Mocidlany - RadoSovce vyplyva, Ze najvhodnejsim
variantom je Variant 1, v ktorom sice je zhodny pocet ovplyvnenych receptorov ako vo
Variante 3, no miera vyznamnosti prekrocenia medznych hodnot je vyrazne nizsia ako
vo Variante 3. Ako najmenej vhodny sa javi Variant 2, pri ktorom dochadza k prekroce-
niu medznych hodnot na 12 receptoroch a zaroven miera ovplyvnenia je vysoka.

Pri interpretacii vySSie uvedenych vysledkov je potrebné mat na pamati, ze boli mode-
lované v podmienkach najhorsieho scenara (worst case scenario), t. j.:

nezohladnoval sa vyskyt oblacnosti,

nezohladnovala sa pritomnost drevin a stromoradi, pripadne inych prekazok medzi
veternymi elektrarnami a obytnymi budovami,

predpokladalo sa, Ze okna dotknutych budov si nasmerované kolmo na veternu elek-
traren,

predpokladalo sa, Ze veterné elektrarne budu neustale v prevadzke.

9 Medzné hodnoty stanovené v zmysle nemeckej smernice . Hinweise zur Ermittlung und Beurteilung der
optischen Immissionen von Windkraftanlagen Aktualisierung 2019 (WKA-Schattenwurfhinweise)”
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Vo faze realizacie, v skutocnych podmienkach vacsina z tychto podmienok nebude na-
plnend. Skutocny vplyv efektu blikajuceho tiena (shadow flicker] navrhovaného Veter-

ného parku Popudinské Mocidlany - RadoSovce preto ocakdvame vyrazne mensi, ako
vychadza z vysledkov modelovania.
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Pred realizaciou navrhovanej cinnosti je potrebné vykonat podrobny terénny prieskum,
pocas ktorého sa zmonitoruju existujice prekazky, ktoré mozu znizit vplyv efektu bli-
kajuceho tiena oproti modelovanému stavu uvedenému v analyze. Pocas terénneho
monitoringu je potrebné identifikovat mozné citlivé body, resp. lokality a v pripade po-
treby stanovit nové receptory a modelovat vplyv optickych emisii navrhovanej ¢innosti.

Pocas prevadzky navrhovanej ¢innosti je potrebné implementovat zmierfujuce opatre-
nia, ako su vysadby drevinovej vegetacie s Ucelom pretat liniu vyhladu na veternu elek-
traren z citlivych miest, instalacia tieniacich zariadeni na oknach postihnutych budov
s cielom obmedzit vplyv efektu blikajiceho tiena na ich vnutorné priestory alebo od-
stavky VE pocas doby ucinku efektu blikajuceho tiena na zasiahnuté oblasti. Program
ovladania elektrarne umoznuje také nastavenie, ktoré pocas urcitej dennej doby, kedy
dochadza k negativnym vplyvom efektu blikajuceho tiena na zastavbu v okoli veternej
elektrarne, umozni obmedzenie ¢innosti prislusnej veternej elektrarne. Tato technicka
otdzka je rieSend pomocou instalacie fotosenzorov na konkrétnych veternych elektrar-
fRach, ktoré nespifaju limity a ktoré mézu byt v inkriminovanych ¢asovych intervaloch
vyradené z prevadzky.

Presny rozpis dni a hodin, kedy dochadza k posobeniu efektu blikajdceho tiena, je po-
pisany pre kazdy receptor a pre kazdu veternu elektraren zvlast v prilohach k tejto ana-

lyzy.
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1. Vysledky modelovania efektu blikajiceho tiena (shadow flicker) navrhovaného Ve-
terného parku Popudinské Mocidlany - RadoSovce pre Variant 1

2. Vysledky modelovania efektu blikajiceho tiena (shadow flicker) navrhovaného Ve-
terného parku Popudinské Mocidlany - RadoSovce pre Variant 2

3. Vysledky modelovania efektu blikajuceho tiena (shadow flicker) navrhovaného Ve-
terného parku Popudinské Mocidlany - RadoSovce pre Variant 3
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - VP Popudinské Mocidfany - Radosovce Freemind sro
3 Variant 1 MC Sklodowskej, 17

Radosovce Shadow Impact SK-85104 Brati I’
Shadow-Flicker Worst Case - ratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: A - SH R1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 |17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:31  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:50 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:58 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:35 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: B - SH R2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 |17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:31  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:51 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:52 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:34
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:50 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:58 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:51 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:56 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:35 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | |19:19 | | 20:44 | |20:32 | 19:38 | | 16:34 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: C - SH R3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June | July |August | Sep befOctober | bet December
1| 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 20:05 (5) | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48  |17:3¢ | 19:21 | 20:05 | 20:45 20:58 19 20:24(5)|20:31  |19:36 | 18:32  |16:33 | 15:58
2107:45  |07:21 | 06:33  |06:29 | 05:31 | 04:53 20:06 (5) | 04:52 20:06 (5) | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:49 | 17:35 | 19:22  |20:07 | 20:46 7 20:13(5)|20:58 19 20:25(5)]20:30  |19:34¢ [ 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 20:04 (5) | 04:53 20:07 (5) | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 10 20:14 (5) | 20:58 18 20:25(5) | 20:28 | 19:31 | 18:28 | 16:30 | 15:57
4| 07:44 | 07:19 | 06:29 | 06:25 | 05:28 | 04:51 20:04 (5) | 04:54 20:07 (5) | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 12 20:16 (5) | 20:57 17 20:24 (5) | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 20:03 (5) | 04:54 20:08 (5) | 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 13 20:16 (5) | 20:57 16 20:24 (5) | 20:25 | 19:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 20:03 (5) | 04:55 20:09 (5) | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41 [ 19:28  [20:13 | 20:50 15 20:18(5) | 20:57 15 20:24(5)|20:23 | 19:25 | 18:22  |16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 20:02 (5) | 04:56 20:09 (5) | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58  |17:43 [ 19:30  [20:14 | 20:51 16 20:18(5)|20:56 14 20:23(5)|20:22  |19:23 | 18:20  |16:23 | 15:56
8107:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 20:02 (5) | 04:57 20:10 (5) | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:44 [ 19:31  [20:15  [20:51 17 20:19(5) | 20:56 12 20:22(5) [ 20:20 | 19:21 | 18:18  |16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 20:02 (5) | 04:58 20:11 (5) | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 18 20:20 (5) | 20:55 11 20:22(5) | 20:19 | 19:19 | 18:16 | 16:20 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 | 04:49 20:01 (5) | 04:58 20:13 (5) | 05:36 | 06:20 | 07:03 | 06:51 | 07:32
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 18 20:19 (5) | 20:54 8 20:21(5) | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 | 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 20:01 (5) | 04:59 20:15 (5) | 05:37 | 06:21 | 07:04 | 06:52 | 07:33
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 19 20:20 (5) | 20:54 4 20:19(5) | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 20:01 (5) | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:34
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 20 20:21 (5) | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13]07:41 | 07:05 | 06:11 | 06:07  |05:14 | 04:48 20:01 (5) | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
|16:19 | 17:08  |17:52  [19:39  [20:22 | 20:55 20  20:21(5) | 20:52 |20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 20:01 (5) | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 21 20:22 (5) | 20:52 | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 20:02 (5) | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 20 20:22(5) | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 20:02 (5) | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 20 20:22 (5) | 20:50 | 20:06 | 19:04 | 18:02 | 16:11 | 15:55
17 | 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 20:02 (5) | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 21 20:23 (5) | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:55
18107:38 | 06:56 | 06:01 | 05:57  |05:07 | 04:48 20:02 (5) | 05:06 |05:47 | 06:31 | 07:15 | 07:03 | 07:39
|16:26 | 17:16 | 18:00  |19:46  [20:29 | 20:57 21  20:23(5) | 20:48 120:03  |19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 20:02 (5) | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 21 20:23 (5) | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20| 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 20:02 (5) | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 21 20:23 (5) | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
21]07:35 | 06:50 | 05:54 | 05:51 | 05:04 | 04:48 20:02 (5) | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 21 20:23 (5) | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 20:03 (5) | 05:11 | 05:53 | 06:36 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 21 20:24 (5) | 20:44 | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
23107:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 20:03 (5) | 05:12 | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:33 | 17:24 | 18:07 | 19:54 | 20:35 | 20:58 21 20:24 (5) | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
24107:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 20:03 (5) | 05:13 | 05:55 | 06:39 | 07:24 | 07:12 | 07:43
|16:35 | 17:26 | 18:09  |19:55  ]20:37 | 20:59 21  20:24(5) | 20:42 |19:51 | 18:47 | 17:47 | 16:03 | 15:58
25]07:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 20:03 (5) | 05:15 |05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:56 | 20:38 | 20:59 21 20:24 (5) | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 20:04 (5) | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 21 20:25(5) | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 107:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 20:04 (5) | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 | 20:59 20 20:24(5) | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28 | 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 20:05 (5) | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 20 20:25 (5) | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29107:27 | |06:38 | 05:36 | 04:56 | 04:51 20:04 (5) | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | |19:16  ]20:02  |20:42  [20:59 20  20:24 (5) | 20:35 |19:42 | 18:37 | 16:38 | 15:559 | 16:02
30107:25 | |06:35 ] 05:35 | 04:55 | 04:51 20:05 (5) | 05:21 | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 20 20:25(5) | 20:34 | 19:40 | 18:34 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | 19:19 | | 20:44 | | 20:32 [19:38 | |16:3¢ | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | 536 | 153 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: D - SH D1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
|16:31 | 17:21 | 18:04 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:59 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: E - SH D2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:41
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:35 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: F - SH D3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:35 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - RadoSovce Voropudnske Modidfany - RadoSovce  Freemind sro
Variant 1 MC Sklodowskej, 17

Shadow Impact .
Shadow-Flicker Worst Case SK-85104 Bratislava

All receptors are in green house mode 4421905942960

Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:

ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: G - SH D4
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June [ July | August | er b IN betf December
1107:45  |07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:36 (5) | 04:52 05:42 (5) | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48  |17:3¢  |19:21 | 20:05 | 20:45 27 06:03(5)|20:58 28 06:10(5)|20:31 | 19:36 | 18:33 | 16:33 | 15:58
2107:45 |07:21  |06:33 | 06:29 | 05:31 | 04:53 05:37 (5) | 04:52 05:42 (5) | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50  |17:35  |19:22 | 20:07 | 20:46 27  06:04(5)|20:58 28 06:10(5)|20:30 | 19:34 [ 18:30  |16:31 | 15:58
3]07:45 |07:20  |06:31 | 06:27 | 05:30 | 04:52 05:37 (5) | 04:53 05:43 (5) | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51  |17:37 | 19:24 | 20:08 |20:47 27 06:04(5)|20:58 28 06:11(5)|20:28 | 19:32 | 18:28  |16:30 | 15:57
4107:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:37 (5) | 04:54 05:42 (5) | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53  |17:38  |19:25 | 20:10 |20:48 28  06:05(5)|20:57 29 06:11(5)|20:27 | 19:30 | 18:26 | 16:28 | 15:57
5|07:44 | 07:17  |06:27 | 06:23 | 05:26 | 04:51 05:37 (5) | 04:54 05:43 (5) | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55  |17:40  |19:27 | 20:11 | 20:49 27 06:04(5)|20:57 28 06:11(5)|20:25 | 19:27 | 18:24 | 16:27 | 15:56
6]07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 05:37 (5) | 04:55 05:43 (5) | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42  |19:28 | 20:13 |20:50 28 06:05(5)|20:57 28 06:11(5)|20:24 | 19:25 [ 18:22 | 16:25 | 15:56
7107:44 | 07:14  |06:23 | 06:19 | 05:23 | 04:50 05:38 (5) | 04:56 05:44 (5) | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58  |17:43  [19:30 | 20:14 |20:51 28  06:06(5)|20:56 28 06:12(5)|20:22 | 19:23 [ 18:20 | 16:24 | 15:56
8|07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 05:37 (5) | 04:57 05:43 (5) | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45  |19:31 | 20:16 [20:52 28 06:05(5)|20:56 28 06:11(5)|20:20 | 19:21 | 18:18 | 16:22 | 15:55
907:43 | 07:11  |06:19 | 06:15 | 05:20 | 04:49 05:38 (5) | 04:58 05:44 (5) | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46  |19:33 | 20:17 [20:52 28  06:06(5)|20:55 27 06:11(5)|20:19 | 19:19 [ 18:16  |16:21 | 15:55
10 07:43  |07:10 | 06:17 | 06:13 | 05:19 | 04:49 05:38 (5) | 04:59 05:44 (5) | 05:36 | 06:20 [ 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48  |19:3¢ | 20:18 [20:53 28 06:06(5)|20:55 28 06:12(5)|20:17 | 19:17 | 18:14  |16:19 | 15:55
11]07:42  |07:08 | 06:15 | 06:11 | 05:17 | 04:49 05:38 (5) | 04:59 05:45(5) | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49  |19:36 | 20:20 | 20:54 28  06:06(5) | 20:54 27 06:12(5)|20:15 | 19:15 [ 18:12  |16:18 | 15:55
1207:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 05:38 (5) | 05:00 05:45(5) | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51  [19:37 | 20:21 | 20:54 28  06:06(5)|20:53 27 06:12(5)|20:14 | 19:13 [ 18:10 | 16:16 | 15:55
13|07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 05:38 (5) | 05:01 05:45 (5) | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08  |17:52  |19:39 | 20:23 [20:55 28 06:06(5)|20:52 27 06:12(5)|20:12 | 19:11 | 18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 05:39 (5) | 05:02 05:46 (5) | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54  |19:40 | 20:24 [20:56 28 06:07(5)|20:52 26 06:12(5)|20:10 | 19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:00 | 06:07 | 06:03 | 05:11 | 04:48 05:39 (5) | 05:03 05:46 (5) | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 [ 19:42 | 20:25 [20:56 28 06:07(5)|20:51 26 06:12(5)|20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 05:39 (5) | 05:04 05:47 (5) | 05:44 | 06:28  |07:12 | 07:00 | 07:38
|16:23 | 17:13  |17:57  |19:43 | 20:27 [ 20:57 28 06:07(5)|20:50 24 06:11(5)|20:07 | 19:04  |18:02  |16:11 | 15:55
1707:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:39 (5) | 05:05 05:47 (5) | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58  |19:45 | 20:28 |20:57 28 06:07 (5)]20:49 24 06:11(5)]20:05  |19:02  |18:00 | 16:10 | 15:56
18]07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 05:40 (5) | 05:07 05:48 (5) | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00  |19:46 | 20:29 |20:57 27 06:07(5)|20:48 23 06:11(5)|20:03  |19:00 |17:58  |16:09 | 15:56
19]07:37 | 06:54 | 05:59 | 05:55 | 05:06 05:47 (5) | 04:48 05:40 (5) | 05:08 05:49 (5) | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02  [19:48 | 20:30 5 05:52(5)]20:58 27 06:07(5)|20:47 21 06:10(5)|20:01  |18:58  |17:56 | 16:08 | 15:56
2007:36 | 06:52 | 05:57  |05:53 | 05:05 05:44 (5) | 04:48 05:40 (5) | 05:09 05:49 (5) | 05:50 | 06:3¢4 | 07:18 | 07:07 | 07:41
|16:29 | 17:19 | 18:03 | 19:49  [20:32 11  05:55(5)|20:58 27 06:07 (5) | 20:46 20 06:09 (5) | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21|07:35 | 06:51 | 05:54  |05:51 | 05:04 05:42 (5) | 04:48 05:40 (5) | 05:10 05:50 (5) | 05:51 | 06:35 | 07:20 | 07:08 | 07:41
|16:31  |17:21 | 1805 | 19:551 | 20:33 15 05:57(5)|20:58 28 06:08 (5) | 20:45 18 06:08 (5) | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22|07:34 | 06:49 | 05:52  |05:49 | 05:03 05:41 (5) | 04:48 05:41 (5) | 05:11 05:51(5) | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
|16:32  |17:22 | 18:06 | 19:52 | 20:34 17 05:58(5)|20:58 28  06:09 (5) | 20:44 16 06:07 (5) | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
23|07:33 | 06:47 | 05:50 | 05:47 | 05:02 05:40 (5) | 04:48 05:41 (5) | 05:12 05:53(5) | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:3¢ | 17:24 | 18:08 | 19:54 | 20:35 19 05:59(5) | 20:59 27 06:08 (5) | 20:43 13 06:06 (5) | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
24|07:32 | 06:45 | 05:48 | 05:46 | 05:01 05:39 (5) | 04:49 05:41 (5) | 05:14 05:54 (5) | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
|16:35 | 17:26 | 18:09 [ 19:55 | 20:37 21  06:00(5)|20:59 27 06:08 (5)|20:42 10 06:04(5) | 19:52 | 18:47 | 17:47  |16:03 | 15:59
25|07:31 | 06:43 | 05:46 | 05:44 | 05:00 05:39 (5) | 04:49 05:41 (5) | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  [19:57  [20:38 22 06:01(5)|20:59 28  06:09 (5) | 20:41 |19:50 | 18:45 | 1645 | 16:02 | 15:59
26|07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:38 (5) | 04:49 05:41 (5) | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
|16:38 | 17:29 | 1812  [19:58 [ 20:39 23 06:01(5)|20:59 28  06:09 (5) | 20:39 |19:48 | 18:43  |1643 | 16:02 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58 05:38 (5) | 04:50 05:41 (5) | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14  [20:00 | 20:40 24  06:02(5)|20:59 28  06:09 (5) | 20:38 | 19:46 | 18:41  |16:41 | 16:01 | 16:01
28|07:28 | 06:37 | 05:40 | 05:38 | 04:57 05:37 (5) | 04:50 05:42 (5) | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
|16:42 | 17:32 | 18:15  [20:01  [20:41 25 06:02(5)|20:59 28  06:10 (5) | 20:37 | 19:44 | 18:39  |16:40 | 16:00 | 16:01
29|07:27 | | 06:38 | 05:37 | 04:56 05:37 (5) | 04:51 05:41 (5) | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | |19:17  ]20:03  [20:42 25 06:02(5)|20:59 28  06:09 (5) | 20:35 |19:42 | 18:37  |16:38 | 1559 | 16:02
30 07:25 | | 06:36 | 05:35 | 04:55 05:37 (5) | 04:51 05:42 (5) | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 26 06:03 (5) | 20:59 28  06:10 (5) | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 05:37 (5) | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | |19:20 | |20:44 26 06:03 (5) | | 20:33 |19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 259 | 831 | 582 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: H - SH PM1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June | July | August | SeptembejOctober | Novembel December
1107:45 |07:23  |06:35  |06:31 | 05:33 | 04:54 05:58 (4) | 04:52 | 05:24 06:06 (4) | 06:07 | 06:50 | 06:37 | 07:22
| 16:05  |16:48 | 17:3¢ | 19:21 | 20:06 |20:46 15  06:13 (4) | 20:58 [20:31 17 06:23(4) | 19:36 | 18:33  |16:33 | 15:58
2]07:45  |07:22 | 06:33 | 06:29 | 05:31 | 04:53 05:58 (4) | 04:53 | 05:25 06:07 (4) | 06:08 | 06:51 | 06:38 | 07:23
| 16:06  |16:50 | 17:35 [ 19:23 | 20:07 |20:46 14  06:12 (4) | 20:58 [20:30 14 06:21(4) | 19:34  |18:31  [16:31 | 15:58
3]07:45  |07:20 | 06:32 | 06:27 | 05:30 | 04:52 05:59 (4) | 04:53 | 05:26 06:09 (4) | 06:10 | 06:53 | 06:40 | 07:25
|16:07  |16:51 | 17:37 | 19:24 | 20:08 [20:47 12 06:11(4) | 20:58 [20:28 11 06:20 (4) | 19:32  |18:28  |16:30 | 15:57
4]107:45  |07:19  |06:30 | 06:25 | 05:28 | 04:52 06:00 (4) | 04:54 | 05:28 06:12 (4) | 06:11 | 06:54 | 06:42 | 07:26
| 16:08  |16:53 | 17:38 | 19:26 | 20:10 |20:48 11 06:11(4) | 20:58 [20:27 4 06:16(4)|19:30 | 18:26  |16:28 | 15:57
5]07:45  |07:17 | 06:28 | 06:23 | 05:26 | 04:51 06:01 (4) | 04:55 | 05:29 | 06:13  |06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 [ 19:27 | 20:11 [20:49 8  06:09 (4) | 20:57 | 20:25 |19:28  [18:24 | 16:27 | 15:56
6]07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 06:03 (4) | 04:55 06:11 (4) | 05:31 | 06:14  |06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 [ 19:29 | 20:13 | 20:50 5 06:08 (4) | 20:57 3 06:14 (4) | 20:24 |19:25  [18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 | 04:56 06:09 (4) | 05:32 | 06:15  |06:58 | 06:46 | 07:30
|16:12 | 16:58 | 17:43  [19:30 | 20:14 | 20:51 | 20:56 7 06:16 (4) | 20:22 |19:23  [18:20 | 16:24 | 15:56
8]07:44  |07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 06:07 (4) | 05:33 | 06:17  |07:00 | 06:48 | 07:31
| 16:13  [17:00 | 17:45 [ 19:31 | 20:16 | 20:52 |20:56 10 06:17 (4) | 20:20 [19:221  [18:18 | 16:22 | 15:56
9]07:43  |07:11 | 06:19 | 06:15 | 05:20 06:00 (4) | 04:49 | 04:58 06:07 (4) | 05:35 | 06:18  [07:01 | 06:50 | 07:32
| 16:14  |17:01 | 17:46 | 19:33 | 20:17 7 06:07 (4) | 20:52 |20:55 11 06:18 (4) | 20:19 |19:19  [18:16 | 16:221 | 15:55
1007:43 | 07:10 | 06:17 | 06:13 | 05:19 05:58 (4) | 04:49 | 04:59 06:06 (4) | 05:36 ] 06:20  |07:03 | 06:51 | 07:33
| 16:15  [17:03  |17:48  |19:34 | 20:18 12 06:10 (4) | 20:53 | 20:55 13 06:19 (4) | 20:17 |19:17 | 18:14 | 16:19 | 15:55
11]07:43 | 07:08 |06:15  |06:11 | 05:17 05:57 (4) | 04:49 | 05:00 06:06 (4) | 05:37 |06:21  |07:04 | 06:53 | 07:34
| 16:16  |17:05  |17:49 | 19:36  [20:20 15  06:12 (4) | 20:54 | 20:54 14 06:20 (4) | 20:15 |19:15  [18:12 | 16:18 | 15:55
12]07:42  |07:06 |06:13  |06:09 | 05:16 05:55 (4) | 04:48 | 05:00 06:05 (4) | 05:39 | 06:23  |07:06 | 06:54 | 07:35
| 16:18  |17:06 | 17:51 | 19:37 20221 17  06:12 (4) | 20:54 |20:53 16  06:21 (4) | 20:14 |19:13  [18:10 | 16:17 | 15:55
13]07:41 | 07:05  |06:11  |06:07 | 05:14 05:54 (4) | 04:48 | 05:01 06:05 (4) | 05:40 | 06:24  |07:07 | 06:56 | 07:36
| 16:19  [17:08  |17:52  [19:39 | 20:23 20  06:14 (4) | 20:55 |20:53 17 06:22 (4) | 20:12 | 19:11 [ 18:08 | 16:15 | 15:55
1407:41 | 07:03  |06:09  |06:05  |05:13 05:54 (4) | 04:48 | 05:02 06:04 (4) | 05:42 | 06:25  |07:09 | 06:57 | 07:37
|16:20  |17:09 | 17:54 | 19:40  [20:24 20 06:14 (4) | 20:56 |20:52 19 06:23 (4) | 20:10 | 19:09  |18:06 | 16:14 | 15:55
15]07:40 | 07:01  |06:07  [06:03 | O05:11 05:53 (4) | 04:48 | 05:03 06:04 (4) | 05:43 | 06:27  |07:10 | 06:59 | 07:37
|16:22  [17:11  |17:55  [19:42 | 20:25 21 06:14 (4) | 20:56 |20:51 19 06:23 (4) | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
1607:40 | 07:00 | 06:05  |06:01 | 05:10 05:53 (4) | 04:48 | 05:04 06:04 (4) | 05:44 | 06:28  |07:12 | 07:01 | 07:38
|16:23  |17:13  |17:57 | 19:43 20227 22 06:15(4) | 20:57 |20:50 20 06:24 (4) | 20:07 | 19:04  |18:02  |16:12 | 15:55
17107:39 | 06:58 | 06:03  |05:59 | 05:09 05:53 (4) | 04:48 | 05:06 06:04 (4) | 05:46 |06:30  [07:13 | 07:02 | 07:39
| 16:25  |17:14  [17:59 | 19:45  [20:28 22 06:15(4) | 20:57 |20:49 20  06:24 (4) | 20:05 |19:02  [18:00 |16:10 | 15:56
1807:38 | 06:56 | 06:01 | 05:57 | 05:08 05:53 (4) | 04:48 | 05:07 06:03 (4) | 05:47 |06:31  |07:15 | 07:04 | 07:40
| 16:26  |17:16 | 18:00 | 19:46  [20:29 23 06:16 (4) | 20:57 |20:48 22 06:25(4) | 20:03 | 19:00 |17:58 | 16:09 | 15:56
19107:37 | 06:54 | 05:59 | 05:55 | 05:06 05:53 (4) | 04:48 | 05:08 06:03 (4) | 05:49 |06:32  |07:16 | 07:05 | 07:40
| 16:28  |17:18 | 18:02 | 19:48  [20:31 23  06:16 (4) | 20:58 |20:47 22 06:25(4) | 20:01 | 18:58  |17:56 | 16:08 | 15:56
20/07:36  |06:52 | 05:57  |05:53 | 05:05 05:53 (4) | 04:48 | 05:09 06:03 (4) | 05:50 | 06:3¢  |07:18 | 07:07 | 07:41
|16:29  |17:19  [18:03 | 19:49  [20:32 23  06:16 (4) | 20:58 |20:46 22 06:25(4) | 19:59 | 18:56  |17:54 | 16:07 | 15:57
21]07:35  |06:51 | 05:55 | 05:51 | 05:04 05:53 (4) | 04:48 | 05:10 06:03 (4) | 05:51 | 06:35  |07:20 | 07:08 | 07:42
|16:31  [17:21 [ 1805 | 19:51  [20:33 23 06:16 (4) | 20:58 | 20:45 23 06:26 (4) | 19:57 | 18:54  |17:52 | 16:06 | 15:57
22107:34  |06:49 | 05:52  |05:49 | 05:03 05:53 (4) | 04:48 | 05:11 06:02 (4) | 05:53 |06:37  |07:21 | 07:10 | 07:42
|16:32  [17:23 [ 18:06 | 19:52  [20:34 23 06:16 (4) | 20:59 | 20:44 24 06:26 (4) | 19:56 | 1852  |17:51 | 16:05 | 15:58
23]07:33  |06:47 | 05:50 | 05:47 | 05:02 05:53 (4) | 04:49 | 05:12 06:02 (4) | 05:54 | 06:38  |07:23 | 07:11 | 07:43
| 16:3¢  |[17:24  [18:08  |19:54  [20:36 23  06:16 (4) | 20:59 |20:43 24 06:26 (4) | 19:54 | 18:50  |17:49  |16:04 | 15:58
24107:32  |06:45 | 05148 | 05146 | 05:01 05:53 (4) | 04:49 | 05:14 06:02 (4) | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
| 16:35  [17:26 [ 18:09 | 19:55  [20:37 23 06:16 (4) | 20:59 |20:42 24 06:26 (4) | 19:52 | 18:47  |17:47  |16:03 | 15:59
25]07:31  |06:43 | 05:46 | 05:44 | 05:00 05:54 (4) | 04:49 | 05:15 06:03 (4) | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  [19:57 | 20:38 22 06:16 (4) | 20:59 |20:41 23 06:26 (4) | 19:50 | 18:45  |16:45 | 16:02 | 15:59
26(07:30 | 06:41 | 05:44 | 0542 | 04:59 05:54 (4) | 04:49 | 05:16 06:03 (4) | 05:59 |06:42  |06:27 | 07:15 | 07:44
|16:38  |17:29 | 1812 [ 19:58  [20:39 21  06:15(4) | 20:59 |20:39 23 06:26 (4) | 19:48 |18:43  |1643 | 16:02 | 16:00
27107:29 | 06:39  |05:42  |05:40 | 04:58 05:54 (4) | 04:50 | 05:17 06:03 (4) | 06:00 | 06:44  |06:29 | 07:17 | 07:44
|16:40  |[17:31 | 18:14  [20:00  |20:40 21 06:15(4) | 20:59 |20:38 23 06:26 (4) | 19:46 |18:41  [16:142 | 16:01 | 16:01
28|07:28 | 06:37  |05:40  |05:38 | 04:57 05:54 (4) | 04:50 | 05:19 06:03 (4) | 06:01 | 06:45  |06:31 | 07:18 | 07:44
|16:42  [17:32 | 18:15  [20:01 | 20:41 20 06:14 (4) | 20:59 120:37 22 06:25(4) | 19:44 |18:39  |16:140 | 16:00 | 16:01
29(07:27 | | 06:38 | 05:37 | 04:56 05:56 (4) | 04:51 | 05:20 06:03 (4) | 06:03 | 06:47  |06:32 | 07:20 | 07:45
| 16:43 | | 19:17  [20:03  |20:42 19  06:15 (4) | 20:59 |20:35 22 06:25 (4) | 19:42 |18:37  [16:38 | 15:59 | 16:02
30107:25 | | 06:36 | 05:35 | 04:55 05:56 (4) | 04:51 | 05:21 06:05 (4) | 06:04 | 06:48  |06:3¢ | 07:21 | 07:45
| 16:45 | | 19:18  [20:04  |20:43 18 06:14 (4) | 20:59 |20:3¢ 20 06:25 (4) | 19:40 | 18:35  |16:36 | 15:59 | 16:03
31]07:24 | |06:3¢ | | 04:54 05:57 (4) | | 05:22 06:05 (4) | 06:06 | [06:35 | | 07:45
| 16146 | |19:20 | |20:45 16 06:13 (4) | ]20:33 19 06:24 (4) | 19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 454 | 65 | 482 | 46 | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: I - SH P1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July | August | September | October | Novembel December
1]07:45  |07:23 | 06:35 | 06:31 07:22 (4) | 05:33 06:27 (3) | 04:54 | 04:52 | 06:07 |06:50 [ 06:37 | 07:22
|16:05 | 16:48 | 17:34 119:21 20 07:42(4) | 20:06 21  06:48 (3) | 20:46 | 20:58 | 19:36 118:33 | 16:33 | 15:58
2107:45 | 07:22 | 06:34 | 06:29 07:22 (4) | 05:31 06:27 (3) | 04:53 | 04:52 | 06:08 |06:51 | 06:38 | 07:24
16:06 | 16:50 | 17:35 119:23 18 07:40(4) | 20:07 20 06:47 (3) | 20:47 | 20:58 ] 19:34 118:31 | 16:31 | 15:58
3107:45  |07:20 | 06:32 | 06:27 07:24 (4) | 05:30 06:27 (3) | 04:52 | 04:53 | 06:10 | 06:53 | 06:40 | 07:25
|16:07 | 16:51 | 17:37 119:24 14 8 (4) | 20:08 19 06:46 (3) | 20:47 | 20:58 | 19:32 118:28 | 16:30 | 15:57
410745  |07:19 | 06:30 | 06:25 07:26 (4) | 05:28 06:28 (3) | 04:52 | 04:54 | 06:11 |06:54  |06:42 | 07:26
|16:08 | 16:53 | 17:38 |19:26 9 07:35(4)]20:10 17 06:45(3) | 20:48 | 20:58 | 19:30 |18:26  |16:28 | 15:57
5]07:45  [07:17 | 06:28 | 06:23 | 05:26 06:29 (3) | 04:51 | 04:55 | 06:13 |06:55 | 06:43 | 07:27
|16:09 [ 16:55 | 17:40 | 19:27 |20:11 14 06:43(3)]20:49 | 20:57 | 19:28 |18:24  [16:27 | 15:56
6]07:44  |07:16 | 06:26 | 06:21 | 05:25 06:31(3) | 04:51 | 04:55 06:43 (3) | 06:14 |06:57 | 06:45 | 07:28
116:10 | 16:56 | 17:42 ] 19:29 120:13 11 06:42(3) | 20:50 | 20:57 7 06:50 (3) | 19:25 118:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:24 | 06:19 ] 05:23 06:34 (3) | 04:50 | 04:56 06:40 (3) | 06:15 106:58 | 06:46 | 07:30
|16:11 | 16:58 | 17:43 ] 19:30 | 20:14 4 06:38(3)]20:51 | 20:56 12 06:52(3) | 19:23 118:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 06:38 (3) | 06:17 07:21 (4) | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 15 06:53 (3) | 19:21 9 07:30 (4) | 18:18 | 16:22 | 15:56
9]07:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 06:37 (3) | 06:18 07:18 (4) | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 17 06:54 (3) | 19:19 14 07:32(4) | 18:16 | 16:21 | 15:55
10[07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 06:36 (3) | 06:20 07:16 (4) | 07:03 | 06:51 | 07:33
|16:15  [17:03 | 17:48 | 19:34 | 20:18 |20:53 | 20:55 19 06:55(3)|19:17 17 07:33(4) | 18:14 | 16:19 | 15:55
11]07:43  [07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 06:35 (3) | 06:21 07:15(4) | 07:04 | 06:53 | 07:34
16:16 17:05 | 17:49 19:36 20:20 20:54 | 20:54 21 06:56 (3) | 19:15 19 07:34 (4) | 18:12 | 16:18 15:55
12 | 07:42 07:06 | 06:13 06:09 05:16 04:48 | 05:00 06:34 (3) | 06:23 07:13 (4) | 07:06 | 06:54 07:35
16:18 17:06 | 17:51 19:37 20:21 20:55 | 20:53 22 06:56 (3) | 19:13 21 07:34 (4) | 18:10 | 16:17 15:55
13 | 07:42 07:05 | 06:11 06:07 05:14 04:48 | 05:01 06:34 (3) | 06:24 07:13 (4) | 07:07 | 06:56 07:36
16:19 17:08 | 17:52 19:39 20:23 20:55 | 20:53 22 06:56 (3) | 19:11 22 07:35(4) | 18:08 | 16:15 15:55
14]07:41  |07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 06:34 (3) | 06:25 07:12(4) | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 22 06:56 (3) | 19:09 23 07:35(4) | 18:06 | 16:14 | 15:55
15]07:40  |07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 06:33 (3) | 06:27 07:11(4) | 07:10 | 06:59 | 07:37
|16:22  [17:11  |17:55 | 19:42 | 20:25 |20:56 | 20:51 23 06:56(3) | 19:07 23 07:34(4) | 18:04 | 16:13 | 15:55
16]07:40  |07:00 | 06:05 | 06:01 | 05:10 |04:48 | 05:04 06:34 (3) | 06:28 07:11(4) [ 07:12 | 07:01 | 07:38
16:23 17:13 | 17:57 19:43 20:27 20:57 | 20:50 22 06:56 (3) | 19:04 23 07:34 (4) | 18:02 | 16:11 15:55
17 |1 07:39 06:58 | 06:03 05:59 05:09 04:48 | 05:06 06:34 (3) | 06:30 07:11 (4) | 07:13 | 07:02 07:39
16:25 17:14 | 17:59 19:45 20:28 20:57 | 20:49 21 06:55 (3) | 19:02 22 07:33 (4) | 18:00 | 16:10 15:56
18 | 07:38 06:56 | 06:01 05:57 05:08 04:48 | 05:07 06:34 (3) | 06:31 07:11 (4) | 07:15 | 07:04 07:40
16:26 17:16 | 18:00 19:46 20:29 20:57 | 20:48 20 06:54 (3) | 19:00 21 07:32(4) | 17:58 | 16:09 15:56
19107:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 06:35 (3) | 06:32 07:12(4) | 07:17 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:31 | 20:58 | 20:47 19  06:54(3) | 18:58 19  07:31(4) | 17:56 | 16:08 | 15:56
20]07:36 | 06:53 | 05:57 | 05:53 06:36 (3) | 05:05 | 04:48 | 05:09 06:35 (3) | 06:34 07:12(4) | 07:18 | 07:07 | 07:41
[16:29  [17:19 | 18:03 [19:49 6 06:42 (3) | 20:32 |20:58 | 20:46 18 06:53(3)|18:56 17 07:29(4) | 17:54  |16:07 | 15:57
21]07:35 | 06:51 | 05:55 06:33 (4) | 05:51 06:33 (3) | 05:04 |04:48 | 05:10 06:36 (3) | 06:35 07:14(4) | 07:20 | 07:08 | 07:42
16:31 | 17:21 | 18:05 5 06:38(4) | 19:51 12 06:45 (3) | 20:33 20:58 | 20:45 15 06:51(3) | 18:54 14 07:28 (4) | 17:52 | 16:06 15:57
22107:35 | 06:49 | 05:52 06:29 (4) | 05:49 06:31 (3) | 05:03 04:48 | 05:11 06:38 (3) | 06:37 07:16 (4) | 07:21 | 07:10 07:42
16:32 | 17:22 | 18:06 13 06:42 (4) | 19:52 15 06:46 (3) | 20:34 20:59 | 20:44 11 06:49 (3) | 18:52 8 07:24(4) | 17:51 | 16:05 15:58
23|07:34 | 06:47 | 05:50 06:26 (4) | 05:47 06:29 (3) | 05:02 04:48 | 05:12 06:41 (3) | 06:38 07:23 | 07:11 07:43
16:3¢ | 17:24 | 18:08 17 06:43 (4) | 19:54 18  06:47 (3) | 20:36 20:59 | 20:43 4 06:45 (3) | 18:50 17:49 | 16:04 15:58
24| 07:32 | 06:45 | 05:48 06:25 (4) | 05:46 06:29 (3) | 05:01 | 04:49 | 05:14 | 06:40 | 07:24 | 07:13 | 07:43
| 16:35  |17:26 | 18:09 19 06:44 (4) | 19:55 20  06:49 (3) | 20:37 | 20:59 | 20:42 | 18:47 117:47 | 16:03 | 15:59
25[07:31 | 06:43 | 05:46 06:24 (4) | 05:44 06:28 (3) | 05:00 104:49 | 05:15 | 06:41 106:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 20 06:44 (4) | 19:57 21 06:49 (3) | 20:38 | 20:59 | 20:41 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 06:23 (4) | 05:42 06:27 (3) | 04:59 | 04:49 | 05:16 | 06:42 | 06:27 | 07:15 | 07:44
|16:38  |17:29  [18:12 22 06:45(4)|19:58 22 06:49 (3) | 20:39 |20:59 | 20:39 | 18:43 |16:43  [16:02 | 16:00
2700729 | 06:39 | 05:42 06:22 (4) | 05:40 06:26 (3) | 04:58 |04:50 | 05:17 | 06:44 |06:29  [07:17 | 07:44
|16:40  |17:31  [18:14 23  06:45(4)|20:00 23 9 (3) | 20:40 |20:59 | 20:38 | 18:41 |16:42  [16:01 | 16:01
28107:28 | 06:37 | 05:40 06:22 (4) | 05:38 06:27 (3) | 04:57 104:50 | 05:19 | 06:45 106:31 | 07:18 | 07:44
116:42 | 17:32 | 18:15 23 06:45(4) [ 20:01 22 9 (3) | 20:41 120:59 | 20:37 | 18:39 116:40 | 16:00 | 16:01
29107:27 | | 06:38 07:22 (4) | 05:37 06:26 (3) | 04:56 1 04:51 | 05:20 | 06:47 106:32 | 07:20 | 07:45
116:43 | |19:17 23 07:45(4) | 20:03 23 9 (3) | 20:42 120:59 | 20:35 | 18:37 116:38 | 15:59 | 16:02
30(07:26 | | 06:36 07:22 (4) | 05:35 06:26 (3) | 04:55 | 04:51 | 05:21 | 06:48 106:3¢ | 07:21 | 07:45
| 16:45 | | 19:18 22 07:44 (4) | 20:04 22 06:48 (3) | 20:44 | 20:59 | 20:34 | 18:35 | 16:36 | 15:59 | 16:03
3107:24 | | 06:34 07:22 (4) | | 04:54 | | 05:22 | | 06:35 | | 07:45
|16:46 | [19:20 21 07:43(4) | | 20:45 | | 20:33 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 379 | 336 | 277 | 259

Total, worst case | | | 208 | 265 | 106 | | 310 | 272 | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: J - SH P2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:22 | 06:34 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24
| 16:06 | 16:50 | 17:35 | 19:23 | 20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:31 | 16:31 | 15:58
3107:45 | 07:20 | 06:32 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:48  |20:58  |20:28 | 19:32  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:26 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
51 07:45 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 | 04:55 | 05:29 | 06:13 | 06:56 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 | 04:55 | 05:31 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:29 | 20:13 | 20:50 | 20:57 | 20:24 | 19:26 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:22 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:32 | 20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:56
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:53 | 20:55  |20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:05 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13 | 07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:56 | 19:42 | 20:25 | 20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:06 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:59 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:17 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:53 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:55 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:35 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:23 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:58
231 07:34 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:50 | 17:49 | 16:04 | 15:58
241 07:33 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:59 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:31 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:42 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:31 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:36 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30| 07:26 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:44 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:34 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 19:55/4.0.531

Project:

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 1

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: K - SH P3
Assumptions for shadow calculations

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

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

The WTG is always operating

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:41 (2)
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 | 20:46 16 05:57 (2)
2 | 07:45 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 05:41 (2)
| 16:06 | 16:50 | 17:35 | 19:23 | 20:07 | 20:47 18 05:59 (2)
3107:45 | 07:20 | 06:32 | 06:27 | 05:30 | 04:52 05:40 (2)
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 19 05:59 (2)
4107:45 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 05:40 (2)
| 16:08 | 16:53 | 17:38 | 19:26 | 20:10 | 20:48 21 06:01 (2)
5] 07:45 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 05:40 (2)
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 21 06:01 (2)
6] 07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 05:40 (2)
| 16:10 | 16:56 | 17:42 | 19:29 | 20:13 | 20:50 22 06:02 (2)
7107:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 05:40 (2)
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 23 06:03(2)
8| 07:44 | 07:13 | 06:21 06:57 (4) | 06:17 | 05:22 | 04:50 05:39 (2)
| 16:13 | 17:00 | 17:45 11 07:08 (4) | 19:31 | 20:16 | 20:52 23 06:02(2)
9107:43 | 07:11 | 06:19 06:55 (4) | 06:15 06:56 (3) | 05:20 | 04:49 05:39 (2)
|16:14 | 17:00 | 17:46 15 07:10 (4) | 19:33 9  07:05(3) | 20:17 |20:52 24 06:03 (2)
10 | 07:43 | 07:10 | 06:17 06:53 (4) | 06:13 06:53 (3) | 05:19 | 04:49 05:40 (2)
| 16:15 | 17:03 | 17:48 19 07:12(4) | 19:34 15 07:08 (3) | 20:18 | 20:53 24 06:04 (2)
111 07:43 | 07:08 | 06:15 06:51 (4) | 06:11 06:51 (3) | 05:17 | 04:49 05:39 (2)
| 16:16 | 17:04 | 17:49 22 07:13(4) | 19:36 18 07:09 (3) | 20:20 | 20:54 24 06:03 (2)
12 |1 07:42 | 07:06 | 06:13 06:50 (4) | 06:09 06:50 (3) | 05:16 | 04:48 05:39 (2)
| 16:18 | 17:06 | 17:51 23 07:13(4) | 19:37 20 07:10(3) | 20:21 | 20:55 25 06:04 (2)
13| 07:42 | 07:05 | 06:11 06:50 (4) | 06:07 06:48 (3) | 05:14 | 04:48 05:39 (2)
| 16:19 | 17:08 | 17:52 24 07:14 (4) | 19:39 23 07:11(3) | 20:23 | 20:55 25 06:04 (2)
14| 07:41 | 07:03 | 06:09 06:48 (4) | 06:05 06:47 (3) | 05:13 | 04:48 05:40 (2)
| 16:20 | 17:09 | 17:54 25 07:13(4) | 19:40 24 07:11(3) | 20:24 | 20:56 25 06:05(2)
15| 07:40 | 07:01 | 06:07 06:48 (4) | 06:03 06:47 (3) | 05:11 | 04:48 05:40 (2)
| 16:22 | 17:11 | 17:55 25 07:13(4) | 19:42 24 07:11 (3) | 20:25 | 20:56 25 06:05(2)
16 | 07:40 | 07:00 | 06:05 06:48 (4) | 06:01 06:46 (3) | 05:10 | 04:48 05:40 (2)
| 16:23 | 17:13 | 17:57 24 07:12(4) | 19:43 25 07:11 (3) | 20:27 | 20:57 26 06:06 (2)
171 07:39 | 06:58 | 06:03 06:48 (4) | 05:59 06:46 (3) | 05:09 | 04:48 05:40 (2)
| 16:25 | 17:14 | 17:59 24 07:12 (4) | 19:45 24 07:10 (3) | 20:28 | 20:57 26 06:06 (2)
18 | 07:38 | 06:56 | 06:01 06:48 (4) | 05:57 06:47 (3) | 05:08 | 04:48 05:40 (2)
| 16:26 | 17:16 | 18:00 23 07:11 (4) | 19:46 24 07:11(3) | 20:29 | 20:57 26 06:06 (2)
19 | 07:37 | 06:54 | 05:59 06:49 (4) | 05:55 06:46 (3) | 05:06 | 04:48 05:40 (2)
| 16:28 | 17:18 | 18:02 21 07:10 (4) | 19:48 24 07:10 (3) | 20:31 | 20:58 26 06:06 (2)
20 | 07:36 | 06:52 | 05:57 06:50 (4) | 05:53 06:47 (3) | 05:05 | 04:48 05:40 (2)
| 16:29 | 17:19 | 18:03 19 07:09 (4) | 19:49 22 07:09 (3) | 20:32 | 20:58 26 06:06 (2)
211 07:35 | 06:51 | 05:55 06:51 (4) | 05:51 06:47 (3) | 05:04 | 04:48 05:40 (2)
| 16:31 | 17:21 | 18:05 16 07:07 (4) | 19:51 21 07:08 (3) | 20:33 | 20:58 26 06:06 (2)
22 | 07:35 | 06:49 | 05:52 06:53 (4) | 05:49 06:47 (3) | 05:03 | 04:48 05:41 (2)
| 16:32 | 17:22 | 18:06 12 07:05 (4) | 19:52 20 07:07 (3) | 20:34 | 20:59 26 06:07 (2)
231 07:34 | 06:47 | 05:50 | 05:47 06:48 (3) | 05:02 | 04:48 05:41 (2)
| 16:34 | 17:24 | 18:08 | 19:54 17 07:05 (3) | 20:36 | 20:59 26 06:07 (2)
24 1 07:32 | 06:45 | 05:48 | 05:46 06:50 (3) | 05:01 | 04:49 05:41 (2)
| 16:35 | 17:26 | 18:09 | 19:55 14 07:04 (3) | 20:37 | 20:59 26 06:07 (2)
251 07:31 | 06:43 | 05:46 | 05:44 06:52 (3) | 05:00 | 04:49 05:42 (2)
| 16:37 | 17:27 | 18:11 | 19:57 9 07:01(3) | 20:38 | 20:59 26 06:08 (2)
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 05:42 (2)
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 26 06:08 (2)
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 05:42 (2)
| 16:40 | 17:31 | 18:14 | 20:00 | 20:40 | 20:59 25  06:07 (2)
28 | 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 05:43 (2)
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 25 06:08 (2)
29 | 07:27 | | 06:38 | 05:37 | 04:56 05:45 (2) | 04:51 05:42 (2)
| 16:43 | | 19:17 | 20:03 | 20:42 8 05:53(2) | 20:59 26 06:08 (2)
30 | 07:26 | | 06:36 | 05:35 | 04:55 05:44 (2) | 04:51 05:43 (2)
| 16:45 | | 19:18 | 20:04 | 20:44 12 05:56 (2) | 20:59 25 06:08 (2)
31107:24 | | 06:34 | | 04:54 05:43 (2) |
| 16:46 | | 19:20 | | 20:45 14 05:57 (2) |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Total, worst case | | | 303 | 333 | 34 | 722
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project:

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 1

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: K - SH P3
Assumptions for shadow calculations

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

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

The WTG is always operating

| July | August | September | October | Novembei December
1| 04:52 05:43 (2) | 05:24 | 06:07 06:50 (3) | 06:50 07:29 (4) | 06:37 | 07:22
| 20:58 25 06:08 (2) | 20:31 | 19:36 18 07:08 (3) | 18:33 23 07:52 (4) | 16:33 | 15:58
2 | 04:52 05:44 (2) | 05:25 | 06:08 06:52 (3) | 06:51 07:29 (4) | 06:38 | 07:24
| 20:58 24 06:08 (2) | 20:30 | 19:34 15 07:07 (3) | 18:31 22 07:51 (4) | 16:31 | 15:58
3] 04:53 05:45 (2) | 05:26 | 06:10 06:54 (3) | 06:53 07:30 (4) | 06:40 | 07:25
| 20:58 23 06:08 (2) | 20:28 | 19:32 9 07:03(3) | 18:28 20 07:50 (4) | 16:30 | 15:57
4] 04:54 05:44 (2) | 05:28 | 06:11 | 06:54 07:31 (4) | 06:42 | 07:26
| 20:58 24 06:08 (2) | 20:27 | 19:30 | 18:26 17 07:48 (4) | 16:28 | 15:57
5] 04:54 05:45 (2) | 05:29 | 06:13 | 06:55 07:33 (4) | 06:43 | 07:27
| 20:57 23 06:08 (2) | 20:25 | 19:28 | 18:24 13 07:46 (4) | 16:27 | 15:56
6 | 04:55 05:46 (2) | 05:31 | 06:14 | 06:57 07:35 (4) | 06:45 | 07:28
| 20:57 22 06:08 (2) | 20:24 | 19:25 | 18:22 7 07:42(4) | 16:25 | 15:56
7 | 04:56 05:47 (2) | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 20:56 21 06:08 (2) | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8 | 04:57 05:47 (2) | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 20:56 20 06:07 (2) | 20:21 | 19:21 | 18:18 | 16:22 | 15:55
9 | 04:58 05:47 (2) | 05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 20:55 20 06:07 (2) | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 04:59 05:48 (2) | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 20:55 19 06:07 (2) | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 | 04:59 05:49 (2) | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 20:54 17 06:06 (2) | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 05:00 05:50 (2) | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
| 20:53 16 06:06 (2) | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13 | 05:01 05:52 (2) | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 20:53 13 06:05 (2) | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14 | 05:02 05:53 (2) | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
| 20:52 10 06:03 (2) | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 05:03 05:56 (2) | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 20:51 5 06:01(2) | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 05:07 | 05:47 06:57 (3) | 06:31 | 07:15 | 07:04 | 07:40
| 20:48 | 20:03 11 07:08 (3) | 19:00 | 17:58 | 16:09 | 15:56
19 | 05:08 | 05:49 06:56 (3) | 06:32 | 07:16 | 07:05 | 07:40
| 20:47 | 20:01 14 07:10(3) | 18:58 | 17:56 | 16:08 | 15:56
20 | 05:09 | 05:50 06:54 (3) | 06:34 | 07:18 | 07:07 | 07:41
| 20:46 | 19:59 17 07:11(3) | 18:56 | 17:54 | 16:07 | 15:57
211 05:10 | 05:51 06:52 (3) | 06:35 07:39 (4) | 07:20 | 07:08 | 07:42
| 20:45 [19:57 20 07:12(3) | 18:54 10 07:49 (4) | 17:52 | 16:06 | 15:57
22 | 05:11 | 05:53 06:51 (3) | 06:37 07:36 (4) | 07:21 | 07:10 | 07:42
| 20:44 | 19:56 22 07:13(3) | 18:52 15 07:51(4) | 17:51 | 16:05 | 15:57
23] 05:12 | 05:54 06:50 (3) | 06:38 07:33 (4) | 07:23 | 07:11 | 07:43
| 20:43 | 19:54 23 07:13(3) | 18:50 19  07:52 (4) | 17:49 | 16:04 | 15:58
24 | 05:14 | 05:56 06:49 (3) | 06:40 07:33 (4) | 07:24 | 07:13 | 07:43
| 20:42 | 19:52 24 07:13 (3) | 18:47 20 07:53(4) | 17:47 | 16:03 | 15:59
25 ] 05:15 | 05:57 06:49 (3) | 06:41 07:31 (4) | 06:26 | 07:14 | 07:43
| 20:41 | 19:50 25 07:14 (3) | 18:45 23 07:54 (4) | 16:45 | 16:02 | 15:59
26 | 05:16 | 05:59 06:49 (3) | 06:42 07:31 (4) | 06:27 | 07:15 | 07:44
| 20:39 | 19:48 24 07:13 (3) | 18:43 23 07:54 (4) | 16:43 | 16:02 | 16:00
27 | 05:17 | 06:00 06:48 (3) | 06:44 07:29 (4) | 06:29 | 07:17 | 07:44
| 20:38 | 19:46 25 07:13(3) | 18:41 25 07:54 (4) | 16:42 | 16:01 | 16:01
28 | 05:19 | 06:01 06:49 (3) | 06:45 07:29 (4) | 06:31 | 07:18 | 07:44
| 20:37 | 19:44 24 07:13(3) | 18:39 25 07:54 (4) | 16:40 | 16:00 | 16:01
29 | 05:20 | 06:03 06:48 (3) | 06:47 07:29 (4) | 06:32 | 07:20 | 07:45
| 20:35 |19:42 24 07:12(3) | 18:37 25 07:54 (4) | 16:38 | 15:59 | 16:02
30 | 05:21 | 06:04 06:49 (3) | 06:48 07:29 (4) | 06:34 | 07:21 | 07:45
| 20:34 | 19:40 22 07:11 (3) | 18:35 25 07:54 (4) | 16:36 | 15:59 | 16:03
31 ] 05:22 | 06:06 06:50 (3) | | 06:35 | | 07:45
| 20:33 | 19:38 20 07:10(3) | | 16:35 | | 16:04
Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | 282 | 295 | 252 | 102 | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: L - SH MH1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January | February | March | April | May |June | July | August | er b IN b, | December
107:45 14:48 (1) | 07:23 | 06:35  |06:31  [05:33 | 04:53 | 04:52  |05:24  |06:07 | 06:50 | 06:37 | 07:22 14:34 (1)
| 16:05 31 15:19(1) | 16:48 | 17:34 [ 19:21 | 20:05 | 20:46  |20:58  [20:31 [ 19:36 | 18:33 | 16:33 | 15:58 31 15:05(1)
2| 07:45 14:48 (1) | 07:22 | 06:33  |06:29  |05:31 | 04:53 | 04:52  |05:25  |06:08 | 06:51 | 06:38 | 07:24 14:34 (1)
|16:06 32 15:20(1) | 16:50 [ 17:35 [ 19:22 [ 20:07 | 20:47  |20:58  [20:30 [ 19:3¢ | 18:30 | 16:31 | 15:57 32 15:06 (1)
3107:45 14:49 (1) | 07:20 | 06:31 | 06:27  |05:30 | 04:52 | 04:53  |05:26  |06:10 | 06:52 | 06:40 | 07:25 14:35 (1)
|16:07 32 15:21(1) | 16:51 [ 17:37 [ 19:24 | 20:08 | 20:47  |20:58  [20:28 [ 19:32 | 18:28 | 16:30 | 15:57 32 15:07 (1)
4| 07:45 14:48 (1) | 07:19 | 06:29  |06:25 | 05:28 | 04:51 | 04:54  |05:28  |06:11 | 06:54 | 06:42 | 07:26 14:35 (1)
| 16:08 32 15:20(1) | 16:53 [ 17:38 [ 19:25 [ 20:10 | 20:48  |20:58  [20:27 [ 19:30 | 18:26 | 16:28 | 15:57 32 15:07 (1)
5| 07:45 14:49 (1) | 07:17 | 06:27  |06:23  |05:26 | 04:51 | 04:54  |05:29  |06:13 | 06:55 | 06:43 | 07:27 14:35 (1)
|16:09 32 15:21(1) | 16:54 | 17:40 [ 19:27 [ 20:11 | 20:49 | 20:57  [20:25 [ 19:27 | 18:24 | 16:26 | 15:56 32 15:07 (1)
6 | 07:44 14:50 (1) | 07:16 | 06:25  |06:21  |05:25 | 04:50 | 04:55  |05:30 | 06:14 | 06:57 | 06:45 | 07:28 14:36 (1)
|16:10 32 15:22(1) | 16:56 | 17:41 [ 19:28 [ 20:13 | 20:50 | 20:57 [ 20:24 [ 19:25 | 18:22 | 16:25 | 15:56 32 15:08 (1)
7| 07:44 14:50 (1) | 07:14 | 06:23 | 06:19  |05:23 | 04:50 | 04:56  |05:32  |06:15 | 06:58 | 06:46 | 07:30 14:36 (1)
|16:11 32 15:22(1) | 16:58 | 17:43 [ 19:30 | 20:14 | 20:51 | 20:56 [ 20:22 [ 19:23 | 18:20 | 16:23 | 15:56 32 15:08 (1)
8| 07:44 14:51 (1) | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 | 04:57  |05:33  [06:17  |07:00 | 06:48 | 07:31 14:37 (1)
|16:12 32 15:23(1) | 16:59 | 17:45 [ 19:31 [ 20:16 | 20:52 | 20:56  [20:20 [ 19:21 | 18:18 | 16:22 | 15:55 32 15:09 (1)
9| 07:43 14:51 (1) | 07:11 | 06:19  |06:15  |05:20 | 04:49 | 04:58  |05:3¢  |06:18  |07:01 | 06:50 | 07:32 14:37 (1)
|16:144 32 15:23(1) [17:01  |17:46 [ 19:33 [ 20:17 | 20:52 | 20:55 [ 20:19 [ 19:19 | 1816 | 16:21 | 15:55 32 15:09 (1)
10 | 07:43 14:52 (1) | 07:10 | 06:17  |06:13  |05:18  |04:49  |04:58  |05:36  |06:20  |07:03 | 06:51 | 07:33 14:37 (1)
| 16:15 32 15:24(1) [17:03 | 17:48  [19:34 | 20:18 | 20:53 | 20:55 [ 20:17 [ 19:17 | 1814 | 16:19 | 15:55 32 15:09 (1)
11 | 07:43 14:52 (1) | 07:08 | 06:15  |06:11  |05:17  |04:48 | 04:59  |05:37  |06:21  |07:04 | 06:53 | 07:34 14:38 (1)
|16:16 31 15:23(1) | 17:04 | 17:49  [19:36 | 20:20 | 20:54 | 20:54  [20:15 [ 19:15 | 1812 | 16:18 | 15:55 32 15:10 (1)
12 | 07:42 14:52 (1) | 07:06 | 06:13  |06:09  |05:15 | 04:48  |05:00  |05:39  |06:22  |07:06 | 06:54 | 07:35 14:38 (1)
|16:18 31 15:23(1) [17:06 | 17:51  [19:37 [ 20:21 | 20:55 | 20:53 [ 20:14 [ 19:13 | 1810 | 16:16 | 15:55 32 15:10 (1)
13 | 07:42 14:53 (1) | 07:05 | 06:11  |06:07  |05:14  |04:48  |05:01  |05:40  |06:24 | 07:07 | 06:56 | 07:36 14:39 (1)
|16:19 31  15:24(1) [17:08  |17:52  [19:39 | 20:23 | 20:55  |20:53  [20:12 [ 19:11 | 18:08 | 16:15 | 15:55 31 15:10 (1)
14 | 07:41 14:53 (1) | 07:03 | 06:09  |06:05  |05:13  |04:48  |05:02  |05:41  [06:25  |07:09 | 06:57 | 07:37 14:40 (1)
|16:20 31  15:24(1) [ 17:09 | 17:54 [ 19:40 | 20:24 | 20:56 | 20:52  [20:10 [ 19:09 | 18:06 | 16:14 | 15:55 31 15:11(1)
15 | 07:40 14:54 (1) | 07:01 | 06:07  |06:03  |05:11  |04:48  |05:03  |05:43  |06:27 |07:10 | 06:59 | 07:37 14:40 (1)
|16:22 30 15:24(1) | 17:11  |17:55 [ 19:42 | 20:25 | 20:56 | 20:51 [ 20:08 | 19:06 | 18:04 | 16:13 | 15:55 31 15:11(1)
16 | 07:40 14:54 (1) | 07:00 | 06:05  |06:01  |05:10  |04:48  |05:04  |05:44  |06:28  |07:12  |07:01 14:42 (1) | 07:38 14:40 (1)
|16:23 30 15:24(1) [17:13  |[17:57 [ 19:43 | 20:27 | 20:57  |20:50 [ 20:07 | 19:04 | 18:02 | 16:11 8 14:50 (1) |15:55 31 15:11(1)
17| 07:39 14:56 (1) | 06:58 | 06:03 | 05:59  |05:09 | 04:48  |05:05 |05:46  |06:29  |07:13 | 07:02 14:40 (1) | 07:39 14:41 (1)
|16:25 29 15:25(1) | 17:14 | 17:58 | 19:45 | 20:28 | 20:57  [20:49  [20:05 [ 19:02 | 1800  |16:10 13  14:53 (1) | 15:55 31  15:12(1)
18 | 07:38 14:57 (1) | 06:56 | 06:01 | 05:57 | 05:07  |04:48  |05:06 |05:47 |06:31 | 07:15 | 07:04 14:37 (1) | 07:40 14:42 (1)
|16:26 28 15:25(1) | 17:16 | 18:00 | 19:46  |20:29  |20:57  |20:48  |20:03 [ 19:00 | 17:58  |16:09 17 14:54 (1) | 15:56 30  15:12 (1)
19 | 07:37 14:57 (1) | 06:54 | 05:59 | 05:55 | 05:06 | 04:48  |05:08 |05:48 |06:32 |07:16 | 07:05 14:36 (1) | 07:40 14:41 (1)
|16:27 27 15:24(1) | 17:17 | 1801  |19:48  |20:31  |20:58  |20:47  |20:01 | 18:58 | 17:56 | 16:08 20 14:56 (1) | 15:56 31  15:12 (1)
20 | 07:36 14:58 (1) | 06:52 | 05:57 | 05:53 | 05:05  |04:48  |05:09 |05:50  |06:34  |07:18 | 07:07 14:36 (1) | 07:41 14:42 (1)
|16:29 26 15:24(1) | 17:19 | 18:03 | 19:49  |20:32  |20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 22 14:58 (1) | 15:56 31  15:13 (1)
21| 07:35 15:00 (1) | 06:51 | 05:54 | 05:51  |05:04  |04:48  |05:10 |05:51  |06:35 |07:20 | 07:08 14:35 (1) | 07:42 14:43 (1)
|16:30 24 15:24(1) | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 24 14:59 (1) | 15:57 31  15:14 (1)
22| 07:34 15:01 (1) | 06:49 | 05:52 | 05:49  |05:03  |04:48  |05:11  |05:53  |06:37 |07:21 | 07:10 14:34 (1) | 07:42 14:43 (1)
|16:32 22 15:23(1) | 17:22 | 18:06 | 19:52 | 20:34  |20:59 | 20:44 | 19:56 [ 18:52 | 17:50 | 16:05 26  15:00 (1) | 15:557 31  15:14 (1)
23| 07:34 15:01 (1) | 06:47 | 05:50 | 05:47 | 05:02  |04:48  |05:12 | 05:54 |06:38  |07:23 | 07:11 14:33 (1) | 07:43 14:43 (1)
|16:3¢ 20 15:21(1) | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 27 15:00 (1) | 15:58 31  15:14 (1)
24 07:32 15:03 (1) | 06:45 | 05:48 | 05:45 | 05:00 |04:49  |05:13  |05:56 |06:39 |07:24 | 07:13 14:34 (1) | 07:43 14:44 (1)
|16:35 17 15:20(1) | 17:26 | 18:09 | 19:55  |20:37 | 20:59  |20:42  |19:52 | 1847 | 17:47 | 16:03 28 15:02 (1) | 15:58 31  15:15(1)
25| 07:31 15:06 (1) | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 14:33 (1) | 07:43 14:44 (1)
|16:37 13 15:19(1) | 17:27 | 1811 | 19:57 | 20:38  |20:59  |20:41 | 19:50 | 18:45 | 1645 | 16:02 29  15:02 (1) | 15:59 31  15:15(1)
26 | 07:30 15:09 (1) | 06:41 | 05:44 | 05:42 | 04:58 | 04:49  |05:16  |05:58 | 06:42 | 06:27 | 07:15 14:33 (1) | 07:44 14:45 (1)
| 16:38 7 15:16(1) | 17:29 | 18:12  [19:58  [20:39 [ 20:59 [ 20:39  [19:48 | 1843 | 16:43 | 16:01 30 15:03(1) |16:00 31  15:16 (1)
27| 07:29 |06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 14:33 (1) | 07:44 14:46 (1)
| 16:40 [17:30 | 1814  [20:00  [20:40  [20:59  [20:38 | 19:46 | 1841 | 1641  |16:01 30 15:03 (1) | 16:00 31  15:17 (1)
28 | 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 14:33 (1) | 07:44 14:46 (1)
| 16:41 [17:32 | 1815  [20:01  |20:41  [20:59  [20:37 | 19:44 | 18:39 | 16140 | 16:00 31  15:04 (1) | 16:01 31  15:17 (1)
29 | 07:27 | |06:338 | 05:36 | 04:56 | 04:51 | 05:20 |06:03 | 06:47 | 06:32 | 07:20 14:33 (1) | 07:45 14:46 (1)
| 16:43 | |19:16  [20:03  [20:42  [20:59  [20:35 | 19:42 [ 18:37  |16:38  |15:59 31  15:04 (1) 16:02 32  15:18 (1)
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:551 | 05:21 | 06:04 | 06:48 | 06:3¢ | 07:21 14:34 (1) | 07:45 14:47 (1)
| 16:45 | |19:18 | 20:04  |20:44 | 20:59 | 20:34  [19:40 | 18:35  |16:36  |15:59 31 15:05(1)|16:03 31 15:18(1)
31| 07:24 | |06:33 | | 04:54 | |05:22 ] 06:05 | | 06:35 | | 07:45 14:47 (1)
| 16:46 | [19:19 | | 20:45 | [20:33  19:38 | |16:35 | | 16:04 32 15:19(1)

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Total, worst case | 716 | | | | | | | | | | 367 | 973
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: M - SH MH2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:57
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:48  |20:58  |20:28 | 19:32  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:51 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
51 07:45 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:12 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:53 | 20:55  |20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:09 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:55
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:18 | 18:01 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
| 16:30 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:35 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:50 | 16:05 | 15:57
231 07:34 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:00 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:13 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30| 07:26 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:44 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 1 Shadow receptor: N - SH PM2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:22 | 06:34 | 06:29 | 05:31 | 04:53 | 04:53 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24
| 16:06 | 16:50 | 17:35 | 19:23 | 20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:31 | 16:31 | 15:58
3107:45 | 07:20 | 06:32 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:26 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
51 07:45 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 | 04:55 | 05:29 | 06:13 | 06:56 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 | 04:55 | 05:31 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:29 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 16:12 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:56
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 05:00 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:05 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13 | 07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:56 | 19:42 | 20:25 | 20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:12 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:06 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:59 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:17 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:53 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:55 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:35 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:23 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:58
231 07:34 | 06:47 | 05:50 | 05:47 | 05:02 | 04:49 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:50 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:59 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:31 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:42 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:31 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30| 07:26 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:34 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

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

windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emad-international.com, support@emd.dk 23/01/2024 20:07 / 15 WI nd PRO




Project:
Veterny park Popudinské Mocidl'any -
Radosovce

SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 1

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 1

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 19:55/4.0.531
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Project:
Veterny park Popudinské Mocidl'any - Radosovce

SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 1

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 1

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 19:55/4.0.531
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Project: Description: Licensed user:

Veterny park Popudinské Moéidl'any - RadoSovce VP Popudinské Motidfany - RadoSovce  Freemind sro
Variant 1 :
Shadow Impact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 .
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 23/01/2024 19:55/4.0.531
SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 1
M: SH MH2 N: SH PM2
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - VP Popudinské Mocidfany - Radosovce Freemind sro
3 Variant 1 MC Sklodowskej, 17

Radosovce Shadow Impact SK-85104 Brati I’
Shadow-Flicker Worst Case - ratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 1 WTG: 1 -V1_WTG 1

Assumptions for shadow calculations

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

| January | February |[March | April | May |June | July |August | éOctober | | December
1]07:45 14:48-15:19/31 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22 14:34-15:05/31
| 16:05 |16:48 | 17:34  |19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2| 07:45 14:48-15:20/32 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24 14:34-15:06/32
| 16:06 |16:50 | 17:35 | 19:23  [20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 14:49-15:21/32 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25 14:35-15:07/32
| 16:07 |16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 14:48-15:20/32 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26 14:35-15:07/32
| 16:08 |16:53 | 17:38 | 19:26 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:45 14:49-15:21/32 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27 14:35-15:07/32
| 16:09 |16:55 | 17:40 | 19:27  |20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
6| 07:44 14:50-15:22/32 |07:16 | 06:26 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28 14:36-15:08/32
| 16:10 |16:56 | 17:42 | 19:28  |20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 14:50-15:22/32 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30 14:36-15:08/32
| 16:11 |16:58 | 17:43  |19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8|07:44 14:51-15:23/32 |07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31 14:37-15:09/32
| 16:13 |16:59 | 17:45 | 19:31  [20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:55
9|07:43 14:51-15:23/32 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32 14:37-15:09/32
| 16:14 |17:01 | 17:46  |19:33  [20:17  |20:53 | 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 14:52-15:24/32 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49  |04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33 14:37-15:09/32
| 16:15 |17:03 | 17:48  |19:34  |20:18  |20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 14:52-15:23/31 |07:08 | 06:15 | 06:11 | 05:17 | 04:48  |04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34 14:38-15:10/32
| 16:16 |17:04 | 17:49  |19:36  |20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 14:52-15:23/31 |07:06 | 06:13 | 06:09 | 05:16 | 04:48 |05:00 |05:39 |06:22 |07:06 | 06:54 | 07:35 14:38-15:10/32
| 16:18 |17:06 | 17:51  |19:37  [20:21  [20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13| 07:42 14:53-15:24/31 |07:05 | 06:11 | 06:07 | 05:14 | 04:48  |05:01 |05:40 |06:24 | 07:07 | 06:56 | 07:36 14:39-15:10/31
| 16:19 |17:08 | 17:52  |19:39  [20:23  [20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14 | 07:41 14:53-15:24/31 |07:03 | 06:09 | 06:05 | 05:13 | 04:48  |05:02 |05:42 |06:25 |07:09 | 06:57 | 07:37 14:40-15:11/31
| 16:20 |17:09 | 17:54 | 19:40  |20:24  |20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15| 07:40 14:54-15:24/30 |07:01 | 06:07 | 06:03 | 05:11  |04:48  |05:03 |05:43 |06:27 |07:10 | 06:59 | 07:37 14:40-15:11/31
| 16:22 |17:11 | 17:55 | 19:42  [20:25  [20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 07:40 14:54-15:24/30 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 14:42-14:50/8 | 07:38 14:40-15:11/31
| 16:23 |17:13 | 17:57 | 1943 [20:27  [20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 | 07:39 14:56-15:25/29 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 14:40-14:53/13 | 07:39 14:41-15:12/31
| 16:25 |17:14 | 17:58 | 19:45  [20:28  [20:57 | 20:49 | 20:05 |19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 14:57-15:25/28 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 14:37-14:54/17 | 07:40 14:42-15:12/30
| 16:26 |17:16 | 18:00 | 19:46  |20:29  |20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 14:57-15:24/27 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 14:36-14:56/20 | 07:40 14:41-15:12/31
| 16:28 |17:18 | 18:02 | 19:48  |20:31  [20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 14:58-15:24/26 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 |05:50 | 06:34 | 07:18 | 07:07 14:36-14:58/22 | 07:41 14:42-15:13/31
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21| 07:35 15:00-15:24/24 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 14:35-14:59/24 | 07:42 14:43-15:14/31
| 16:31 |17:21 | 18:05 | 19:51  [20:33  [20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:35 15:01-15:23/22 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 |05:11  [05:53 |06:37 |07:21 | 07:10 14:34-15:00/26 | 07:42 14:43-15:14/31
| 16:32 |17:22 | 18:06 | 19:52  |20:34  [20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:57
23| 07:34 15:01-15:21/20 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 14:33-15:00/27 | 07:43 14:43-15:14/31
| 16:34 |17:24 | 18:08 | 19:54  |20:36  [20:59 | 20:43 | 19:54 | 18:49 [ 17:49 | 16:04 | 15:58
24| 07:32 15:03-15:20/17 | 06:45 | 05:48 | 05:46 | 05:01  |04:49  |05:13 | 05:56 | 06:40 | 07:24 | 07:13 14:34-15:02/28 | 07:43 14:44-15:15/31
| 16:35 |17:26 | 18:09  |19:55  [20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25| 07:31 15:06-15:19/13 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49  |05:15 | 05:57 | 06:41 | 06:26 | 07:14 14:33-15:02/29 | 07:43 14:44-15:15/31
| 16:37 [17:27 | 1811  |19:57  [20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 1645 | 16:02 | 15:59
26 | 07:30 15:09-15:16/7 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49  |05:16 | 05:58 | 06:42 | 06:27 | 07:15 14:33-15:03/30 | 07:44 14:45-15:16/31
| 16:38 [17:29 [ 18:12  [19:58  [20:39  [20:59  [20:39 | 19:48 | 18:43  |16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 14:33-15:03/30 | 07:44 14:46-15:17/31
| 16:40 [17:30 | 18:14  |20:00  [20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 1641 | 16:01 | 16:00
28| 07:28 | 06:37  ]05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:31 | 07:18 14:33-15:04/31 | 07:44 14:46-15:17/31
| 16:41 [17:32 | 1815  [20:01  [20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | |06:38 | 05:36 | 04:56 | 04:51  |05:20 | 06:03 | 06:47 | 06:32 | 07:20 14:33-15:04/31 | 07:45 14:46-15:18/32
| 16:43 | |19:17  ]20:03  |20:42  |20:59  [20:35 |19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:26 | |06:36 | 05:35 | 04:55 | 04:51  |05:21 | 06:04 | 06:48 | 06:3¢ | 07:21 14:34-15:05/31 | 07:45 14:47-15:18/31
| 16:45 | |19:18  |20:04  |20:44  |20:59  [20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31 07:24 | 106:33 | | 04:54 | | 05:22 | 06:06 | |06:35 | | 07:45 14:47-15:19/32
| 16:46 | 119:20 | |20:45 | |20:33 | 19:38 | 116:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 716 0 0 0 0 0 0 0 0 0 367 973

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 1 WTG: 2 - VI_WTG 2

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July |August | SeptembdOctober | NovembefDecember
107:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:41-05:57/16 | 04:52 05:43-06:08/25 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34  |19:21 | 20:05 | 20:46 | 20:58 120:31 | 19:36 | 18:33 | 16:33 | 15:58
2| 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 05:41-05:59/18 | 04:52 05:44-06:08/24 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 120:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 05:40-05:59/19 | 04:53 05:45-06:08/23 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
|16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 120:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:40-06:01/21 | 04:54 05:44-06:08/24 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 120:27  |19:30 | 18:26 | 16:28 | 15:57
5107:45 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:40-06:01/21 | 04:54 05:45-06:08/23 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
|16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 120:25 | 19:27 | 18:224 | 16:27 | 15:56
6|07:44 |07:16 |06:25 |06:21 | 05:25 | 04:50 05:40-06:02/22 | 04:55 05:46-06:08/22 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 |20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 05:40-06:03/23 | 04:56 05:47-06:08/21 |05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 |20:22  |19:23 | 18:20 | 16:23 | 15:56
8|07:44 |07:13 |06:21 | 06:17 | 05:22 | 04:50 05:39-06:02/23 | 04:57 05:47-06:07/20 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
|16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 |20:20  |19:21 | 18:18  |16:22 | 15:55
9107:43 |07:11 | 06:19 | 06:15 | 05:20 | 04:49 05:39-06:03/24 | 04:58 05:47-06:07/20 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 |20:19 | 19:19 |18:16 |16:21 | 15:55
1007:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 05:40-06:04/24 | 04:58 05:48-06:07/19 |05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 |20:17 | 19:17 | 18:14 | 16:19 | 15:55
11]07:43 | 07:08 |06:15 | 06:11 | 05:17 | 04:48 05:39-06:03/24 | 04:59 05:49-06:06/17 |05:37 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 |20:15 | 19:15  |18:12 | 16:18 | 15:55
1207:42 | 07:06 |06:13 | 06:09 | 05:16 | 04:48 05:39-06:04/25 | 05:00 05:50-06:06/16 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 |20:14 | 19:13  |18:10 | 16:16 | 15:55
13]07:41 | 07:05 |06:11 | 06:07 | 05:14 | 04:48 05:39-06:04/25 | 05:01 05:52-06:05/13 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
|16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 |20:12 | 19:11  |18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 |06:05 | 05:13 | 04:48 05:40-06:05/25 | 05:02 05:53-06:03/10 |05:41 | 06:25 | 07:09 | 06:57 | 07:36
|16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 |20:10 | 19:09 |18:06 | 16:14 | 15:55
15]07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 05:40-06:05/25 | 05:03 05:56-06:01/5 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 |20:08 | 19:06 |18:04 |16:13 | 15:55
16 |07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 05:40-06:06/26 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 |20:07 | 19:04 |18:02 |16:11 | 15:55
17107:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:40-06:06/26 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 [20:05 [19:02 |18:00 |16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 05:40-06:06/26 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03  |19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 05:40-06:06/26 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
|16:27 | 17:18 | 18:01  |19:48 | 20:31 | 20:58 | 20:47 |20:01 | 18:58 |17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 05:40-06:06/26 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
21|07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 05:40-06:06/26 | 05:10 ]05:51 | 06:35 | 07:20 | 07:08 | 07:42
| 16:30 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 05:41-06:07/26 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
23 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 05:41-06:07/26 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
|16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 |19:54 | 18:49 |17:49 | 16:04 | 15:58
24| 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 05:41-06:07/26 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25 07:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 05:42-06:08/26 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  |19:57 | 20:38 | 20:59 | 20:41 |19:50 | 18:45 | 1645 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 05:42-06:08/26 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 05:42-06:07/25 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
|16:40 [ 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 |19:46 | 18:41 | 1641 | 16:01 | 16:00
2807:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 05:43-06:08/25 | 05:18 |06:01 | 06:45 | 06:30 | 07:18 | 07:44
|16:41  [17:32 | 1815  [20:01 | 20:41 | 20:59 | 20:37 |19:44 | 18:39 | 16140 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 05:45-05:53/8 | 04:51 05:42-06:08/26 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
|16:43 | |19:17  20:03 | 20:4 | 20:59 | 20:35 |19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 05:44-05:56/12 | 04:51 05:43-06:08/25 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | |19:18  |20:04 | 20:43 | 20:59 | 20:34 |19:40 | 18:35 | 16:36 | 15:59 | 16:03
31]07:24 | |06:33 | | 04:54 05:43-05:57/14 | | 05:22 | 06:05 | |06:35 | | 07:45
| 16:46 | |19:19 | | 20:44 | | 20:33 |19:38 | 116:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 0 34 722 282 0 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emad-international.com, support@emd.dk 23/01/2024 20:08 / 2 WI nd PRO



Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - Radosovce VP Popudinské Motidrany - Radosovce Freemind sro

Variant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 1 WTG: 3 - VI_WTG 3

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July | August | September | October | NovembefDecember
1107:45 |07:23 | 06:35 | 06:31 | 05:33 06:27-06:48/21 | 04:54 | 04:52 | 05:24 | 06:07 06:50-07:08/18 | 06:50 | 06:37 | 07:22
116:05 | 16:48 | 17:3% | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 1 19:36 |18:33 | 16:33 | 15:58
2107:45 | 07:21 | 06:33 | 06:29 | 05:31 06:27-06:47/20 | 04:53 | 04:52 | 05:25 | 06:08 06:52-07:07/15 | 06:51 | 06:38 | 07:23
116:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 |18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 06:27-06:46/19 | 04:52 | 04:53 | 05:26 | 06:10 06:54-07:03/9 | 06:52 | 06:40 | 07:25
116:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 ] 19:32 |18:28 | 16:30 | 15:57
4107:45 |07:19 | 06:29 | 06:25 | 05:28 06:28-06:45/17 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
116:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 ] 19:30 |18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 06:29-06:43/14 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
116:09 | 16:54 | 17:40 | 19:27 | 20:11 |20:49 | 20:57 | 20:25 | 19:27 |18:24 | 16:27 | 15:56
6]07:44 | 07:16 | 06:25 | 06:21 | 05:25 06:31-06:42/11 | 04:50 | 04:55 | 05:30 06:43-06:50/7 | 06:14 | 06:57 | 06:45 | 07:28
116:10 | 16:56 | 17:41 | 19:28 | 20:13 |20:50 | 20:57 | 20:24 | 19:25 |18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 06:34-06:38/4 | 04:50 | 04:56 | 05:32 06:40-06:52/12 | 06:15 | 06:58 | 06:46 | 07:29
116:11 | 16:58 | 17:43 | 19:30 | 20:14 |20:51 | 20:56 | 20:22 | 19:23 |18:20 | 16:23 | 15:56
807:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 06:38-06:53/15 | 06:17 | 07:00 | 06:48 | 07:31
116:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
91 07:43 | 07:11 | 06:19 | 06:15 06:56-07:05/9 | 05:20 | 04:49 | 04:58 | 05:35 06:37-06:54/17 | 06:18 | 07:01 | 06:49 | 07:32
|16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 | 20:19 | 19:19 |18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 06:53-07:08/15 | 05:18 | 04:49 | 04:58 | 05:36 06:36-06:55/19 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 ] 07:42 | 07:08 | 06:15 | 06:11 06:51-07:09/18 | 05:17 | 04:48 | 04:59 | 05:37 06:35-06:56/21 | 06:21 | 07:04 | 06:53 | 07:34
116:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 |18:12 | 16:18 | 15:55
12 ] 07:42 | 07:06 | 06:13 | 06:09 06:50-07:10/20 | 05:16 | 04:48 | 05:00 | 05:39 06:34-06:56/22 | 06:22 | 07:06 | 06:54 | 07:35
116:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 |18:10 | 16:16 | 15:55
131 07:41 | 07:05 | 06:11 | 06:07 06:48-07:11/23 | 05:14 | 04:48 | 05:01 | 05:40 06:34-06:56/22 | 06:24 | 07:07 | 06:56 | 07:36
116:19 | 17:08 | 17:52 | 19:39 | 20:23 |20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
141 07:41 | 07:03 | 06:09 | 06:05 06:47-07:11/24 | 05:13 | 04:48 | 05:02 | 05:41 06:34-06:56/22 | 06:25 | 07:09 | 06:57 | 07:36
116:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 06:47-07:11/24 | 05:11 | 04:48 | 05:03 | 05:43 06:33-06:56/23 | 06:27 | 07:10 | 06:59 | 07:37
116:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 06:46-07:11/25 | 05:10 | 04:48 | 05:04 | 05:44 06:34-06:56/22 | 06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57  |20:50 | 20:07 | 19:04 |18:02 | 16:11 | 15:55
17 1 07:39 | 06:58 | 06:03 | 05:59 06:46-07:10/24 | 05:09 | 04:48 | 05:05 | 05:46 06:34-06:55/21 | 06:29 | 07:13 | 07:02 | 07:39
|16:25 | 17:14  |17:58 | 19:45 | 20:28 | 20:57  |20:49 | 20:05 | 19:02 |18:00 | 16:10 | 15:56
18 1 07:38 | 06:56 | 06:01 | 05:57 06:47-07:11/24 | 05:07 | 04:48 | 05:06 | 05:47 06:57-07:08/11 | 06:31 | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 06:34-06:54/20 | 19:00 |17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 06:46-07:10/24 | 05:06 | 04:48 | 05:08 | 05:49 06:56-07:10/14 | 06:32 | 07:16 | 07:05 | 07:40
|16:28 | 17:18 | 18:01 | 19:48 | 20:30 |20:58 | 20:47 | 20:01 06:35-06:54/19 | 18:58 |17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 06:47-07:09/22 | 05:05 | 04:48 | 05:09 | 05:50 06:54-07:11/17 | 06:34 | 07:18 | 07:07 | 07:41
[16:29  |17:19 | 18:03 | 19:49 06:36-06:42/6 | 20:32 |20:58 | 20:46 | 19:59 06:35-06:53/18 | 18:56 | 17:54 | 16:07 | 15:57
21]07:35 | 06:51 | 05:54 | 05:51 06:47-07:08/21 | 05:04 | 04:48 | 05:10 | 05:51 06:52-07:12/20 | 06:35 |07:19 | 07:08 | 07:41
[16:31  |17:21 | 18:04 | 19:51 06:33-06:45/12 | 20:33 |20:58 | 20:45 | 19:57 06:36-06:51/15 | 18:54 |17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 06:47-07:07/20 | 05:03 | 04:48 | 05:11 | 05:53 06:51-07:13/22 | 06:37 |07:21 | 07:10 | 07:42
[16:32  |17:22 | 18:06 | 19:52 06:31-06:46/15 | 20:34 |20:58 | 20:44 | 19:55 06:38-06:49/11 | 18:52 |17:50 | 16:05 | 15:57
23]07:33 | 06:47 | 05:50 | 05:47 06:48-07:05/17 | 05:02 | 04:48 | 05:12 | 05:54 06:50-07:13/23 | 06:38 |07:23 | 07:11 | 07:43
|16:3¢ | 17:24 | 18:07 | 19:54 06:29-06:47/18 | 20:35 20:59 [ 20:43 | 19:54 06:41-06:45/4 | 18:49 |17:49 | 16:04 | 15:58
24107:32 | 06:45 | 05:48 | 05:45 06:50-07:04/14 | 05:01 | 04:49 | 05:13 | 05:56 06:49-07:13/24 | 06:39 |07:24 | 07:12 | 07:43
|16:35 | 17:26 | 18:09 | 19:55 06:29-06:49/20 | 20:37 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 06:52-07:01/9 | 05:00 | 04:49 | 05:15 | 05:57 06:49-07:14/25 | 06:41 |06:26 | 07:14 | 07:43
|16:37  |17:27 | 18:10 | 19:57 06:28-06:49/21 | 20:38 |20:59 [ 20:41 | 19:50 | 18:45 |16:45 | 16:02 | 15:59
26107:30 | 06:41 | 05:44 | 05:42 06:27-06:49/22 | 04:59 | 04:49 | 05:16 | 05:58 06:49-07:13/24 | 06:42 |06:27 | 07:15 | 07:44
116:38 | 17:29 | 18:12 | 19:58 | 20:39 |20:59  [20:39 | 19:48 | 18:43 |16:43 | 16:01 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 06:26-06:49/23 | 04:58 | 04:50 | 05:17 | 06:00 06:48-07:13/25 | 06:44 106:29 | 07:17 | 07:44
116:40 | 17:30 | 18:13 | 20:00 | 20:40 |20:59  [20:38 | 19:46 | 18:41 |16:41 | 16:01 | 16:00
28107:28 | 06:37 | 05:40 | 05:38 06:27-06:49/22 | 04:57 | 04:50 | 05:18 | 06:01 06:49-07:13/24 | 06:45 106:30 | 07:18 | 07:44
|16:41  |17:32 | 18:15 | 20:01 | 20:41 20:59  [20:37 | 19:44 | 18:39 |16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 06:26-06:49/23 | 04:56 | 04:51 | 05:20 | 06:03 06:48-07:12/24 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | |19:16 | 20:03 | 20:42 [20:59  [20:35 | 19:42 | 18:37 |16:38 | 15:59 | 16:02
30| 07:25 | | 06:36 | 05:35 06:26-06:48/22 | 04:55 | 04:51 | 05:21 | 06:04 06:49-07:11/22 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | |19:18 | 20:04 | 20:43 |20:59  [20:34 | 19:40 | 18:35 |16:36 | 15:59 | 16:03
31107:24 | 106:33 | | 04:54 | | 05:22 | 06:05 06:50-07:10/20 | 106:35 | | 07:45
| 16:46 | 119:19 | | 20:44 | |20:33 | 19:38 | |16:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 537 106 0 0 605 42 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 1 WTG: 4 - V1I_WTG 4

Assumptions for shadow calculations

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

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 07:22-07:42/20 | 05:33 | 04:54 05:58-06:13/15
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45
2] 07:45 | 07:21 | 06:33 | 06:29 07:22-07:40/18 | 05:31 | 04:53 05:58-06:12/14
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46
3107:45 | 07:20 | 06:31 | 06:27 07:24-07:38/14 | 05:30 | 04:52 05:59-06:11/12
| 16:07 | 16:551 | 17:37 | 19:24 | 20:08 | 20:47
4| 07:45 | 07:19 | 06:29 | 06:25 07:26-07:35/9 | 05:28 | 04:52 06:00-06:11/11
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48
51 07:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 06:01-06:09/8
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 06:03-06:08/5
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51
8] 07:44 | 07:13 | 06:21 06:57-07:08/11 | 06:17 | 05:22 | 04:50
| 16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52
9107:43 | 07:11 | 06:19 06:55-07:10/15 | 06:15 | 05:20 06:00-06:07/7 | 04:49
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52
10 | 07:43 | 07:10 | 06:17 06:53-07:12/19 | 06:13 | 05:18 05:58-06:10/12 | 04:49
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53
11 | 07:42 | 07:08 | 06:15 06:51-07:13/22 | 06:11 | 05:17 05:57-06:12/15 | 04:49
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54
12 | 07:42 | 07:06 | 06:13 06:50-07:13/23 | 06:09 | 05:16 05:55-06:12/17 | 04:48
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54
13| 07:41 | 07:05 | 06:11 06:50-07:14/24 | 06:07 | 05:14 05:54-06:14/20 | 04:48
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55
14 | 07:41 | 07:03 | 06:09 06:48-07:13/25 | 06:05 | 05:13 05:54-06:14/20 | 04:48
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56
15 | 07:40 | 07:01 | 06:07 06:48-07:13/25 | 06:03 | 05:11 05:53-06:14/21 | 04:48
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56
16 | 07:39 | 07:00 | 06:05 06:48-07:12/24 | 06:01 | 05:10 05:53-06:15/22 | 04:48
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57
17 | 07:39 | 06:58 | 06:03 06:48-07:12/24 | 05:59 | 05:09 05:53-06:15/22 | 04:48
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57
18 | 07:38 | 06:56 | 06:01 06:48-07:11/23 | 05:57 | 05:07 05:53-06:16/23 | 04:48
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57
19 | 07:37 | 06:54 | 05:59 06:49-07:10/21 | 05:55 | 05:06 05:53-06:16/23 | 04:48
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58
20 | 07:36 | 06:52 | 05:57 06:50-07:09/19 | 05:53 | 05:05 05:53-06:16/23 | 04:48
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58
21| 07:35 | 06:51 | 05:54 06:51-07:07/16 | 05:51 | 05:04 05:53-06:16/23 | 04:48
| 16:31 | 17:21 | 18:04 06:33-06:38/5 | 19:51 | 20:33 | 20:58
22| 07:34 | 06:49 | 05:52 06:53-07:05/12 | 05:49 | 05:03 05:53-06:16/23 | 04:48
| 16:32 | 17:22 | 18:06 06:29-06:42/13 | 19:52 | 20:34 | 20:58
23| 07:33 | 06:47 | 05:50 06:26-06:43/17 | 05:47 | 05:02 05:53-06:16/23 | 04:48
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:59
241 07:32 | 06:45 | 05:48 06:25-06:44/19 | 05:46 | 05:01 05:53-06:16/23 | 04:49
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59
251 07:31 | 06:43 | 05:46 06:24-06:44/20 | 05:44 | 05:00 05:54-06:16/22 | 04:49
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59
26 | 07:30 | 06:41 | 05:44 06:23-06:45/22 | 05:42 | 04:59 05:54-06:15/21 | 04:49
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59
27 1 07:29 | 06:39 | 05:42 06:22-06:45/23 | 05:40 | 04:58 05:54-06:15/21 | 04:50
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59
28| 07:28 | 06:37 | 05:40 06:22-06:45/23 | 05:38 | 04:57 05:54-06:14/20 | 04:50
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59
29 | 07:27 | | 06:38 07:22-07:45/23 | 05:36 | 04:56 05:56-06:15/19 | 04:51
| 16:43 | | 19:16 | 20:03 | 20:42 | 20:59
30 | 07:25 | | 06:36 07:22-07:44/22 | 05:35 | 04:55 05:56-06:14/18 | 04:51
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59
31107:24 | | 06:33 07:22-07:43/21 | | 04:54 05:57-06:13/16 |
| 16:46 | | 19:19 | | 20:44 |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Sum of minutes with flicker 0 0 511 61 454 65

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - Radosovce VP Popudinské Motidrany - Radosovce Freemind sro

Variant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 1 WTG: 4 - V1I_WTG 4

Assumptions for shadow calculations

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

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

Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 482 46 482 102 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Mocidfany - Radosovce Freemind sro
ariant 1 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 1 WTG: 5 - V1_WTG5

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July |August | SeptembdOctober | NovembefDecember
107:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 05:36-06:03/27 | 04:52 05:42-06:10/28 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34  |19:21 | 20:05 | 20:45 | 20:58 20:05-20:24/19 |20:31  |19:36 | 18:32 | 16:33 | 15:58
2| 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 05:37-06:04/27 | 04:52 05:42-06:10/28 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 20:06-20:13/7 | 20:58 20:06-20:25/19 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 05:37-06:04/27 | 04:53 05:43-06:11/28 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 20:04-20:14/10 | 20:58 20:07-20:25/18 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:37-06:05/28 | 04:54 05:42-06:11/29 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 |17:38 | 19:25 | 20:10 | 20:48 20:04-20:16/12 | 20:57 20:07-20:24/17 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:37-06:04/27 | 04:54 05:43-06:11/28 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
|16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 20:03-20:16/13 | 20:57 20:08-20:24/16 |20:25  |19:27 | 18:24 | 16:26 | 15:56
6|07:44 |07:16 |06:25 |06:21 | 05:25 | 04:50 05:37-06:05/28 | 04:55 05:43-06:11/28 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 20:03-20:18/15 |20:57 20:09-20:24/15 |20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 05:38-06:06/28 | 04:56 05:44-06:12/28 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 20:02-20:18/16 | 20:56 20:09-20:23/14 |20:22  |19:23  |18:20 | 16:23 | 15:56
8|07:44 |07:13 |06:21 | 06:17 | 05:22 | 04:50 05:37-06:05/28 | 04:57 05:43-06:11/28 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
|16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 20:02-20:19/17 |20:56 20:10-20:22/12 |20:20  |19:21  |18:18 |16:22 | 15:55
9107:43 |07:11  |06:19 | 06:15 | 05:20 | 04:49 05:38-06:06/28 | 04:58 05:44-06:11/27 |05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46  |19:33 | 20:17 | 20:52 20:02-20:20/18 | 20:55 20:11-20:22/11 |20:19  |19:19  |18:16 |16:21 | 15:55
10]07:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 05:38-06:06/28 | 04:58 05:44-06:12/28 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 20:01-20:19/18 | 20:54 20:13-20:21/8 |20:17  |19:17 |18:14 |16:19 | 15:55
11]07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 05:38-06:06/28 | 04:59 05:45-06:12/27 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 20:01-20:20/19 | 20:54 20:15-20:19/4 |20:15 | 19:15 |18:12 |16:18 | 15:55
1207:42 | 07:06 |06:13 | 06:09 | 05:16 | 04:48 05:38-06:06/28 | 05:00 05:45-06:12/27 |05:39 | 06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06 | 17:51 [ 19:37 | 20:21 | 20:54 20:01-20:21/20 | 20:53 |20:14 | 19:13 | 18:10 |16:16 | 15:55
13]07:41 | 07:05 |06:11 | 06:07 | 05:14 | 04:48 05:38-06:06/28 | 05:01 05:45-06:12/27 |05:40 | 06:24 | 07:07 | 06:56 | 07:36
|16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 20:01-20:21/20 | 20:52 |20:12 | 19:11 | 18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 |06:05 | 05:13 | 04:48 05:39-06:07/28 | 05:02 05:46-06:12/26 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
|16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 20:01-20:22/21 | 20:52 |20:10 | 19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 05:39-06:07/28 | 05:03 05:46-06:12/26 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 20:02-20:22/20 | 20:51 |20:08 | 19:06 | 18:04 |16:13 | 15:55
16|07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 05:39-06:07/28 | 05:04 05:47-06:11/24 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:56 20:02-20:22/20 | 20:50 |20:07 |19:04 |18:02 |16:11 | 15:55
17107:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:39-06:07/28 | 05:05 05:47-06:11/24 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 20:02-20:23/21 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 05:40-06:07/27 | 05:06 05:48-06:11/23 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 20:02-20:23/21 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 05:47-05:52/5 | 04:48 05:40-06:07/27 | 05:08 05:49-06:10/21 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 |17:18 | 18:01 | 19:48 | 20:30 | 20:58 20:02-20:23/21 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 05:44-05:55/11 | 04:48 05:40-06:07/27 | 05:09 05:49-06:09/20 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 20:02-20:23/21 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
21 07:35 | 06:51 | 05:54 | 05:51 | 05:04 05:42-05:57/15 | 04:48 05:40-06:08/28 | 05:10 05:50-06:08/18 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 20:02-20:23/21 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 | 05:03 05:41-05:58/17 | 04:48 05:41-06:09/28 | 05:11 05:51-06:07/16 | 05:53 | 06:37  |07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 20:03-20:24/21 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
23107:33 | 06:47 | 05:50 | 05:47 | 05:02 05:40-05:59/19 | 04:48 05:41-06:08/27 | 05:12 05:53-06:06/13 | 05:54 | 06:38 | 07:23 | 07:11 | 07:42
| 16:3¢ | 17:24 | 18:07 | 19:54 | 20:35 | 20:59 20:03-20:24/21 | 20:43 |19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 05:39-06:00/21 | 04:49 05:41-06:08/27 | 05:13 05:54-06:04/10 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 20:03-20:24/21 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
2507:31 | 06:43 | 05:46 | 05:44 | 05:00 05:39-06:01/22 | 04:49 05:41-06:09/28 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 20:03-20:24/21 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:38-06:01/23 | 04:49 05:41-06:09/28 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 20:04-20:25/21 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 05:38-06:02/24 | 04:50 05:41-06:09/28 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59 20:04-20:24/20 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28 | 07:28 | 06:37 | 05:40 | 05:38 | 04:57 05:37-06:02/25 | 04:50 05:42-06:10/28 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 20:05-20:25/20 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 05:37-06:02/25 | 04:51 05:41-06:09/28 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | |19:16  ]20:02 | 20:42 | 20:59 20:04-20:24/20 | 20:35 | 19:42  |18:37 [16:38 | 15:59 | 16:02
30 [07:25 | | 06:36 | 05:35 | 04:55 05:37-06:03/26 | 04:51 05:42-06:10/28 | 05:21 | 06:04 | 06:48 | 06:3%4 |07:21 | 07:45
| 16:45 | |19:18  20:04 | 20:43 | 20:58 20:05-20:25/20 | 20:34 |19:40 | 18:35 |16:36 | 15:59 | 16:03
31107:24 | 106:33 | | 04:54 05:37-06:03/26 | | 05:22 | 06:05 | 106:35 | | 07:45
| 16:46 | 19:19 | | 20:44 | | 20:33 |19:38 | |16:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 0 259 1367 735 0 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project:
Veterny park Popudinské Mocidl'any -
Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 1

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

SHADOW - Calendar per WTG, graphical

Calculation: Shadow Impact Variant 1

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 19:55/4.0.531
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Project: Description: Licensed user:

Veternv park Popudinské MoEidI’any - VP Popudinské Mocidl'any - RadoSovce Freemind sro
g variant 1 MC Sklodowskej, 17

Radosovce Shadow Impact et
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 19:55/4.0.531

SHADOW - Main Result

Calculation: Shadow Impact Variant 1
Assumptions for shadow calculations

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

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

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker values.
A WTG will be visible if it is visible from any part of the receiver window.
The ZVI calculation is based on the following assumptions: -~
Height contours used: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM &
Receptor grid resolution: 1.0 m

All coordinates are in Scale 1:75,000

Geo [deg]-WGS84 A New WTG s Shadow receptor
WTGs
WTG type Shadow data
Longitude Latitude Z Row Valid Manufact. Type-generator Power, rated Rotor Hub height Calculation RPM
data/Description diameter distance
[m] [kw] [m] [m] [m] [RPM]
1 17.236139° E 48.799764° N 265.4 V1_WTG 1 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
2 17.245989° E 48.794181° N 299.0 V1_WTG 2 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
3 17.249497° E 48.789289° N 306.6 V1_WTG 3 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
4 17.248583° E 48.784717° N 276.7 V1_WTG 4 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
5 17.258575° E 48.783489° N 240.3 V1_WTG 5 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
Shadow receptor-Input
No. Name Longitude Latitude Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.
[m] [m] [m] [m] [°] [m]
ASHR1 17.270250° E 48.775254° N 228.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
B SH R2 17.273147° E 48.775032° N 229.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
CSHR3 17.279069° E 48.775297° N 224.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
D SH D1 17.254881° E 48.772585° N 205.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

E SH D2 17.241063° E 48.774565° N 204.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
F SH D3 17.242761° E 48.776225° N 198.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
G SH D4 17.239660° E 48.777476° N 197.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
H SH PM1 17.225648° E 48.778876° N 196.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
ISHP1 17.225176° E 48.786066° N 200.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
J SH P2 17.220166° E 48.788787° N 207.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
K SH P3 17.227338° E 48.787919° N 222.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0

L SH MH1 17.248731° E 48.808548° N 273.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
M SH MH2 17.244440° E 48.810682° N 270.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
N SHPM2 17.222988° E 48.781099° N 190.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results
Shadow receptor
Shadow, worst case
No. Name Shadow hours Shadow days Max shadow

per year per year  hours per day
[h/year] [days/year] [h/day]
A SHR1 0:00 0 0:00
B SH R2 0:00 0 0:00
CSHR3 11:29 40 0:21
D SH D1 0:00 0 0:00
E SH D2 0:00 0 0:00

To be continued on next page...

windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 23/01/2024 20:06 / 1 WI nd P RO



Project:

Veterny park Popudinské Mocidl'any - Radosovce

SHADOW - Main Result

Calculation: Shadow Impact Variant 1
...continued from previous page

Shadow, worst case

No. Name  Shadow hours Shadow days Max shadow
hours per day
[h/day]

F SH D3
G SH D4
H SH PM1
ISHP1
J SH P2
K SH P3
L SH MH1
M SH MH2
N SH PM2

per year
[h/year]
0:00
27:52
17:27
19:21
0:00
38:43
34:16
0:00
0:00

per year
[days/year]
0

67
59
66
0
113
72
0

0

0:00
0:29
0:24
0:23
0:00
0:26
0:32
0:00
0:00

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 1

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

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

No. Name

1V1I_WTG 1
2 V1I_WTG 2
3 VI_WTG 3
4 V1_WTG 4
5VI_WTG5

Worst case
[h/year]

34:16
17:18
21:30
36:43
39:21

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 19:55/4.0.531

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously andy/or receptors may receive flicker from 2 or more WTGSs simultaneously.
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Project: Description:
Veterny park Popudinské Mo¢idl'any - VP Popudinské Mocidlany - RadoSovce
v Variant 1

Radosovce Shadow Impact
Shadow-Flicker Worst Case
All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded
2ZVI considered

SHADOW - Map
Calculation: Shadow Impact Variant 1

0 500 1000 1500

2000 m

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 19:55/4.0.531

Hours per year, worst case

0
10
30

Hours per year, worst case

0.1 - <10.0 Hours

10.0 - <30.0 Hours

30.0 - <100.0 Hours
100.0 - <=2,000.0 Hours

Map: EMD OpenStreetMap , Print scale 1:50,000, Map center Geo WGS84 East: 17.248652° E North: 48.789251° N

A New WTG % Shadow receptor

Flicker map level: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM 1 arc-second)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1.5 m
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - /P Popudinské Mocidrany - RadoSovce Freemind sro
3 Variant 2 MC Sklodowskej, 17

Radosovce Shadow Impact SK-85104 Brati I’
Shadow-Flicker Worst Case - ratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: A - SH R1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June | July |August |Sep erOctober |No it D b
1107:45  |07:23 | 06:35 | 06:31 | 05:33 | 04:53 19:15 (7) | 04:52 19:21(7) | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48  |17:3¢  |19:21 | 20:05 |20:45 41 19:56(7) | 20:58 41 20:02(7) | 20:31  |19:36 | 18:32 | 16:33 | 15:58
2]07:45  |07:21  |06:33 | 06:29 | 05:31 | 04:53 19:16 (7) | 04:52 19:21(7) | 05:25 | 06:08 | 06:51  |06:38 | 07:23
| 16:06 | 16:50  |17:35 | 19:22 | 20:07 |20:46 41 19:57(7) | 20:58 42 20:03(7) |20:30  |19:3¢  |18:30 | 16:31 | 15:58
3]07:45 |07:20 |06:31 | 06:27 | 05:30 | 04:52 19:15 (7) | 04:53 19:22(7) ] 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51  |17:37 | 19:24 | 20:08 |20:47 41 19:56(7) | 20:58 41  20:03(7) | 20:28  |19:31  |18:28 [ 16:30 | 15:57
4107:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 19:16 (7) | 04:54 19:21(7) | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53  |17:38  |19:25 | 20:10 |20:48 41 19:57(7)|20:57 42 20:03(7) | 20:27  |19:29 | 18:26 | 16:28 | 15:57
5|07:44 | 07:17  |06:27 | 06:23 | 05:26 | 04:51 19:16 (7) | 04:54 19:22(7) 1 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54  |17:40  |19:27 | 20:11 |20:49 41 19:57(7)|20:57 41 20:03(7) | 20:25  |19:27 | 18:24 | 16:26 | 15:56
6]07:44 | 07:16  |06:25  |06:21 | 05:25 | 04:50 19:16 (7) | 04:55 19:22(7) | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41  |19:28 | 20:13 |20:50 42 19:58(7)|20:57 42 20:04(7) | 20:24  |19:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14  |06:23 | 06:19 | 05:23 | 04:50 19:16 (7) | 04:56 19:22(7) | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43  [19:30 | 20:14 | 20:51 41 19:57(7)|20:56 41 20:03(7) [20:22 [ 19:23 [ 18:20 | 16:23 | 15:56
807:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:50 19:16 (7) | 04:57 19:22(7) 1 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45  |19:31 | 20:15 |20:52 42 19:58(7)|20:56 42 20:04(7) | 20:20  |19:21 | 18:18 | 16:22 | 15:55
907:43 | 07:11  |06:19 | 06:15 | 05:20 | 04:49 19:17 (7) | 04:58 19:23(7) | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46  |19:33 | 20:17 [20:52 41 19:58(7)|20:55 41 20:04(7) | 20:19  [19:19  |18:16  |16:21 | 15:55
10 07:43  07:09 | 06:17 | 06:13 | 05:18 | 04:49 19:16 (7) | 04:58 19:23(7) | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48  |19:3¢ | 20:18 [20:53 42 19:58(7)|20:54 41 20:04(7) | 20:17  |19:17 | 18:14 | 16:19 | 15:55
11]07:42  |07:08 | 06:15 | 06:11 | 05:17 | 04:48 19:17 (7) | 04:59 19:23(7) | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49  |19:36 | 20:20 | 20:54 41 19:58(7)|20:54 41 20:04(7) | 20:15  |19:15 | 18:12 | 16:18 | 15:55
1207:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 19:17 (7) | 05:00 19:24(7) | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51  [19:37 | 20:21 | 20:54 42 19:59(7) | 20:53 40 20:04(7) | 20:14  |19:13 | 18:10 | 16:16 | 15:55
13|07:41 | 07:05 | 06:11 | 06:07 | 05:14 19:29 (7) | 04:48 19:17 (7) | 05:01 19:24(7) | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08  |17:52  [19:39  [20:22 11 19:40(7) | 20:55 42 19:59(7) | 20:52 40  20:04(7) | 20:12 [ 19:11 [ 18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 | 06:05 | 05:13 19:25 (7) | 04:48 19:18 (7) | 05:02 19:24 (7) | 05:41 | 06:25  |07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54  [19:40  |20:24 17 19:42(7) | 20:55 41 19:59(7) | 20:52 40  20:04(7) | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15]07:40 | 07:00 | 06:07  |06:03 | 05:11 19:24 (7) | 04:48 19:18 (7) | 05:03 19:25(7) | 05:43 | 06:27  |07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55  [19:42  [20:25 21 19:45(7) | 20:56 41 19:59 (7) | 20:51 39 20:04(7)|20:08  |19:06  |18:04  |16:13 | 15:55
1607:39 | 06:59 | 06:05 | 06:01 | 05:10 19:22 (7) | 04:48 19:18 (7) | 05:04 19:25(7) | 05:44 | 06:28  |07:12 | 07:00 | 07:38
|16:23 | 17:13  |17:57  [19:43  |20:26 24 19:46(7) | 20:56 42 20:00(7) | 20:50 39  20:04(7) | 20:07 | 19:04  [18:02 | 16:11 | 15:55
17107:39 | 06:58 | 06:03 | 05:59 | 05:09 19:21 (7) | 04:48 19:18 (7) | 05:05 19:26 (7) | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58  |19:45  |20:28 27 19:48(7) | 20:57 42 20:00 (7) | 20:49 38 20:04(7)|20:05  [19:02  |18:00 |16:10 | 15:56
18]07:38 | 06:56 | 06:01 | 05:57 | 05:07 19:20 (7) | 04:48 19:19 (7) | 05:06 19:26 (7) | 05:47 | 06:31  |07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00  |19:46  |20:29 29 19:49(7) | 20:57 41 20:00(7) | 20:48 38 20:04(7) | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19]07:37 | 06:54 | 05:59 | 05:55 | 05:06 19:20 (7) | 04:48 19:19 (7) | 05:08 19:26 (7) | 05:48 | 06:32  |07:16 | 07:05 | 07:40
|16:27 | 17:17 | 18:01  |19:48  [20:30 30 19:50(7) | 20:58 41  20:00(7) | 20:47 37 20:03(7) | 20:01 | 18:58  [17:56 | 16:08 | 15:56
20 07:36 | 06:52 | 05:56 | 05:53 | 05:05 19:18 (7) | 04:48 19:19 (7) | 05:09 19:27(7) | 05:50 | 06:3¢  |07:18 | 07:06 | 07:41
|16:29 | 17:19 | 18:03  [19:49  [20:32 32 19:50(7) | 20:58 41 20:00(7) | 20:46 36 20:03(7) | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
21|07:35 | 06:50 | 05:54 | 05:51 | 05:04 19:17 (7) | 04:48 19:19 (7) | 05:10 19:27(7) | 05:51 | 06:35  |07:19 | 07:08 | 07:41
|16:30 | 17:21 | 18:04  [19:51  [20:33 34 19:51(7) | 20:58 41 20:00 (7) | 20:45 35 20:02(7) | 19:57 | 18:54  |17:52 | 16:06 | 15:57
22]07:3¢  |06:49 | 05:52 | 05:49 | 05:03 19:17 (7) | 04:48 19:20 (7) | 05:11 19:28(7) | 05:53 | 06:37  |07:21 | 07:09 | 07:42
|16:32 | 17:22 | 18:06  |19:52  |20:3¢ 35 19:52(7) | 20:58 41  20:01(7) | 20:44 34 20:02(7) | 19:55 | 1851 [ 17:50 | 16:05 | 15:57
23]07:33 | 06:47 | 05:50 | 05:47 | 05:02 19:16 (7) | 04:48 19:20 (7) | 05:12 19:28(7) | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:3¢ | 17:24 | 18:07  [19:54  [20:35 36 19:52(7) | 20:58 41  20:01 (7) | 20:43 33 20:01(7) | 19:53 | 18:49 [ 17:49 | 16:04 | 15:58
24]07:32 | 06:45 | 05148 | 05:45 | 05:01 19:16 (7) | 04:49 19:20 (7) | 05:13 19:29(7) | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09  [19:55  [20:37 37 19:53(7) |20:59 41 20:01(7) |20:42 31 20:00(7) | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25]07:31 | 06143 | 05146 | 05:44 | 05:00 19:17 (7) | 04:49 19:20 (7) | 05:15 19:30 (7) | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 18:10  [19:57  [20:38 37 19:54(7) | 20:59 41  20:01(7)|20:40 29 19:59(7) | 19:50 | 18:45 | 1645 | 16:02 | 15:59
26107:30 | 06:41 | 05:44 | 05:42 | 04:59 19:16 (7) | 04:49 19:20 (7) | 05:16 19:31(7) | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
|16:38 [ 17:29 [ 18:12  [19:58  [20:39 38 19:54(7) | 20:59 42 20:02(7) | 20:39 28 19:59(7) | 19:48 | 18:43 | 1643 | 16:01 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58 19:16 (7) | 04:50 19:20 (7) | 05:17 19:32(7) | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
|16:40 [ 17:30 [ 18:13  [19:59  [20:40 39 19:55(7) [ 20:59 41 20:01(7) | 20:38 26 19:58(7) | 19:46 | 18:41 | 1641 | 16:01 | 16:00
28|07:28 | 06:37 | 05:40 | 05:38 | 04:57 19:16 (7) | 04:50 19:21 (7) | 05:18 19:33(7) | 06:01 | 06:45  |06:30 | 07:18 | 07:44
|16:41 | 17:32 [ 18:15  [20:01  [20:41 39  19:55(7) | 20:59 41 20:02(7) | 20:37 23 19:56(7) | 19:44 [ 18:39 | 1640 | 16:00 | 16:01
29| 07:27 | | 06:38 | 05:36 | 04:56 19:15 (7) | 04:51 19:21 (7) | 05:20 19:35(7) | 06:03 | 06:47  |06:32 | 07:19 | 07:44
| 16:43 | |19:16  [20:02  |20:42 40 19:55(7)|20:59 41 20:02(7) | 20:35 19 19:54(7) | 19:42 | 18:37 | 16:38  [15:59 | 16:02
30| 07:25 | | 06:35 | 05:35 | 04:55 19:16 (7) | 04:51 19:21 (7) | 05:21 19:38(7) | 06:04 | 06:48  |06:33 | 07:21 | 07:44
| 16:45 | |19:18  [20:04 | 20143 40 19:56 (7) | 20:58 42 20:03 (7) | 20:34 15 19:53(7) | 19:40 [ 18:35  |16:36  |15:59 | 16:03
31]07:24 | |06:33 | | 04:54 19:15(7) | | 05:22 19:41 (7) | 06:05 | |06:35 | | 07:45
| 16:46 | [19:19 | [20:44 41 19:56 (7) | | 20:33 8 19:49(7) | 19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 607 | 1239 | 1083 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:
Veterny park Popudinské Moéidl'any - RadoSovce v Papuclinské Modldlany - Rado%ovce  Freemind sro
arian

SHADOW -

Calculation: Shadow Impact Variant 2 Shadow receptor: B - SH R2

Calendar

Assumptions for shadow calculations

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

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

Shadow Impact
Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

MC Sklodowskej, 17
SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 20:12/4.0.531

|January |February |March | April | May |June | July | August | erOctober | it D
1107:45  |07:23 | 06:35 | 06:31 | 05:33 | 04:53 19:16 (7) | 04:52 19:27 (7) | 05:24 19:25(7) | 06:07 | 06:49 | 06:37 | 07:22
|16:05 | 16:48  |17:34  [19:21 | 20:05 120:45 29 19:45(7) [20:58 20 19:47(7)[20:31 30 19:55(7) | 19:36 | 18:32 | 16:33 | 15:58
2107:45 |07:21  [06:33 | 06:29 | 05:31 | 04:53 19:18 (7) | 04:52 19:27 (7) | 05:25 19:25(7) | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50 | 17:35  [19:22 | 20:07 120:46 27 19:45(7) [20:58 21 19:48(7) [20:30 29 19:54(7) | 19:3¢ | 18:30 | 16:31 | 15:58
3107:45 |07:20 |06:31 | 06:27 | 05:30 | 04:52 19:18 (7) | 04:53 19:27 (7) | 05:26 19:26 (7) | 06:10 | 06:52 | 06:40 | 07:25
|16:07 | 16:51  |17:37 | 19:24 | 20:08 120:47 27 19:45(7) |20:58 22 19:49(7) |20:28 28 19:54(7) | 19:31 | 18:28 | 16:30 | 15:57
4107:45  |07:19  |06:29 | 06:25 | 05:28 19:26 (7) | 04:52 19:19 (7) | 04:54 19:26 (7) | 05:28 19:27(7) | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 8  19:34(7) | 20:48 26 19:45(7) | 20:57 23 19:49(7) | 20:27 26 19:53(7) | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 19:22 (7) | 04:51 19:19 (7) | 04:54 19:26 (7) | 05:29 19:28 (7) | 06:12 | 06:55 | 06:43 | 07:27
116:09 | 16:54 | 17:40 | 19:27 | 20:11 15 19:37(7)|20:49 25 19:44(7) | 20:57 23 19:49(7)|20:25 23 19:51(7) [19:27 | 18:24 | 16:26 | 15:56
6]07:44 | 07:16 | 06:25 | 06:21 | 05:25 19:21 (7) | 04:50 19:20 (7) | 04:55 19:26 (7) | 05:30 19:29 (7) | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41  [19:28  [20:13 19 19:40(7) | 20:50 24  19:44(7) | 20:57 24  19:50(7) | 20:24 21 19:50 (7) | 19:25 [ 18:22 | 16:25 | 15:56
7107:44 | 07:14  |06:23 | 06:19 | 05:23 19:19 (7) | 04:50 19:20 (7) | 04:56 19:25 (7) | 05:32 19:31(7) | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43  [19:30 [ 20:14 22 19:41(7)20:51 23 19:43(7)|20:56 25 19:50(7) | 20:22 18 19:49 (7) | 19:23  [18:20  |16:23 | 15:56
8|07:44  |07:13 | 06:21 | 06:17 | 05:21 19:18 (7) | 04:50 19:21 (7) | 04:57 19:25 (7) | 05:33 19:33(7) | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 24 19:42(7) | 20:51 23 19:44 (7) | 20:56 26 19:51(7) | 20:20 13 19:46 (7) | 19:21 | 18:18 | 16:22 | 15:55
907:43 | 07:11 | 06:19 | 06:15 | 05:20 19:16 (7) | 04:49 19:22(7) | 04:58 19:25(7) | 05:34 19:37 (7) | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 27 19:43(7) | 20:52 22 19:44 (7) | 20:55 27 19:52(7) | 20:19 4 19:41(7) | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 19:16 (7) | 04:49 19:22(7) | 04:58 19:25(7) | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48  |19:34  [20:18 28 19:44(7) | 20:53 21 19:43(7)|20:54 27  19:52(7) | 20:17 119:17 | 18:14  |16:19 | 15:55
11]07:42 | 07:08 | 06:15 | 06:11 | 05:17 19:14 (7) | 04:48 19:23 (7) | 04:59 19:25 (7) | 05:37 |06:21 | 07:04 | 06:52 | 07:34
|16:16 | 17:04 | 17:49  [19:36  [20:20 30 19:44(7) | 20:54 20 19:43(7) | 20:54 28  19:53 (7) | 20:15 119:15 | 18:12  |16:18 | 15:55
12 |07:42  |07:06 | 06:13 | 06:09 | 05:15 19:14 (7) | 04:48 19:23 (7) | 05:00 19:25 (7) | 05:39 |06:22 | 07:06 | 06:54 | 07:34
|16:18 | 17:06 | 17:51  [19:37  [20:21 31 19:45(7) ] 20:54 20 19:43(7) | 20:53 29  19:54 (7) | 20:14 119:13 | 18:10 |16:16 | 15:55
13| 07:41 | 07:05 | 06:11 | 06:07 | 05:14 19:14 (7) | 04:48 19:24 (7) | 05:01 19:25 (7) | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 31 19:45(7) | 20:55 19 19:43(7) | 20:52 29  19:54(7) | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14107:41 | 07:03  |06:09 | 06:05 | 05:13 19:13 (7) | 04:48 19:25 (7) | 05:02 19:24 (7) | 05:41 | 06:25  |07:09 | 06:57 | 07:36
|16:20  |17:09  |17:54 | 19:40 | 20:24 32 19:45(7)|20:55 18 19:43(7)|20:52 31  19:55(7) | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15|07:40 | 07:01  |06:07  |06:03 | 05:11 19:13 (7) | 04:48 19:25 (7) | 05:03 19:24 (7) | 05:43 |06:27  |07:10 | 06:59 | 07:37
16:22 | 17:11 | 17:55  [19:42  |20:25 33 19:46(7) | 20:56 17  19:42(7) | 20:51 31 19:55(7) | 20:08 |19:06 | 18:04 | 16:13 | 15:55
16 |07:39 | 06:59 | 06:05 | 06:01 | 05:10 19:13 (7) | 04:48 19:26 (7) | 05:04 19:24 (7) | 05:44 |06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57  |19:43  [20:26 33  19:46(7) | 20:56 16  19:42(7) | 20:50 32 19:56 (7) | 20:07 119:04 | 18:02 |16:11 | 15:55
17 107:39 | 06:58 | 06:03 | 05:59 | 05:09 19:13 (7) | 04:48 19:26 (7) | 05:05 19:24 (7) | 05:46 |06:29 | 07:13 | 07:02 | 07:39
116:25 | 17:14 | 17:58  |19:45  [20:28 34 19:47(7)20:57 16 19:42(7)20:49 32 19:56 (7) | 20:05 19:02 | 18:00 |16:10 | 15:56
18| 07:38 | 06:56 | 06:01 | 05:57 | 05:07 19:13(7) | 04:48 19:27 (7) | 05:06 19:24 (7) | 05:47 | 06:31 | 07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 34 19:47(7) | 20:57 15 19:42(7) | 20:48 32 19:56 (7) | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19|07:37 | 06:54 | 05:59 | 05:55 | 05:06 19:13 (7) | 04:48 19:27 (7) | 05:08 19:23 (7) | 05:48 |06:32 | 07:16 | 07:05 | 07:40
116:27  |17:17 | 18:01  |19:48  |20:30 34 19:47(7)|20:58 15 19:42(7) | 20:47 33 19:56 (7) | 20:01 |18:58 | 17:56 | 16:08 | 15:56
20(07:36 | 06:52 | 05:56 | 05:53 | 05:05 19:12 (7) | 04:48 19:27 (7) | 05:09 19:23 (7) | 05:50 |06:3¢ | 07:18 | 07:06 | 07:41
116:29 | 17:19 | 18:03  |19:49  [20:32 34 19:46(7) | 20:58 15 19:42(7) | 20:46 34  19:57 (7) | 19:59 |18:56 | 17:54 | 16:07 | 15:56
21]07:35 | 06:50 | 05:54  |05:51 | 05:04 19:12 (7) | 04:48 19:27 (7) | 05:10 19:23 (7) | 05:51 |06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 34 19:46(7) | 20:58 15 19:42(7) | 20:45 34 19:57(7) | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 19:12(7) | 04:48 19:28 (7) | 05:11 19:23 (7) | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 34  19:46(7) | 20:58 15 19:43 (7) | 20:44 34 19:57(7) | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
2307:33 | 06:47 | 05:50 | 05:47 | 05:02 19:13 (7) | 04:48 19:28 (7) | 05:12 19:23 (7) | 05:54 |06:38 | 07:22  |07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54  |20:35 33 19:46(7) | 20:58 15 19:43(7)|20:43 34 19:57(7) | 19:53 | 18:49 | 17:49  |16:04 | 15:58
24107:32 | 06:45 | 05:48 | 05:45 | 05:01 19:13 (7) | 04:49 19:28 (7) | 05:13 19:23 (7) | 05:56 |06:39 | 07:24 | 07:12 | 07:43
|16:35 | 17:26 | 18:09  |19:55  [20:37 33  19:46(7) | 20:59 15 19:43(7) | 20:42 34  19:57 (7) | 19:51 |18:47 | 17:47 | 16:03 | 15:58
25]07:31 | 06:43 | 05:46 | 05:44 | 05:00 19:14 (7) | 04:49 19:27 (7) | 05:15 19:22 (7) | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
116:37 | 17:27 | 18:10  [19:56  [20:38 33  19:47(7)|20:59 16  19:43(7)|20:40 35 19:57 (7) | 19:50 |18:45 | 16:45 | 16:02 | 15:59
26107:30 | 06:41 | 05:44 | 05:42 | 04:59 19:14 (7) | 04:49 19:28 (7) | 05:16 19:23 (7) | 05:58 |06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 33 19:47(7) | 20:59 16 19:44(7) | 20:39 34 19:57(7) | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27| 07:29 | 06:39 | 05:42 | 05:40 | 04:58 19:14 (7) | 04:50 19:28 (7) | 05:17 19:23 (7) | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 32 19:46 (7) | 20:59 16 19:44 (7) | 20:38 34  19:57(7) | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28107:28 | 06:37 | 05:40 | 05:38 | 04:57 19:15 (7) | 04:50 19:28 (7) | 05:18 19:23 (7) | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
|16:41  |17:32 | 18:15  [20:01  |20:41 31 19:46(7) | 20:59 18 19:46(7) | 20:37 34  19:57 (7) | 19:44 18:39 | 16:40 | 16:00 | 16:01
29107:27 | | 06:38 | 05:36 | 04:56 19:15 (7) | 04:51 19:27 (7) | 05:20 19:23 (7) | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
|16:43 | |19:16  20:02 | 20:42 30 19:45(7)|20:59 19 19:46 (7) | 20:35 33 19:56 (7) | 19:42 |18:37 | 16:38 | 1559 | 16:02
30107:25 | | 06:35 | 05:35 | 04:55 19:16 (7) | 04:51 19:28 (7) | 05:21 19:23 (7) | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | |19:18  |20:04 | 20:43 30 19:46(7) | 20:58 19 19:47(7) | 20:34 32 19:55(7) | 19:40 |18:35 | 16:36 | 15:59 | 16:03
31]07:24 | |06:33 | | 04:54 19:16 (7) | | 05:22 19:25 (7) | 06:05 | | 06:35 | | 07:45
| 16:46 | [19:19 | 20:44 29 19:45(7) | [20:32 31 19:56(7) | 19:38 | |16:3¢ | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 821 | 582 | 918 | 192 | | | |

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - Radosovce VP Popudinské Motidrany - Radosovce Freemind sro

Variant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: C - SH R3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July | August | October | it D
1]07:45  |07:23 | 06:35 | 05:33 19:03 (7) | 04:53 | 04:52 20:05 (5) | 05:24 [06:07 | 06:49 | 06:37 | 07:22
|16:05 | 16:48 | 17:34 120:05 24 19:27 (7) | 20:45 |20:58 19 20:24 (5) | 20:31 19:36 | 18:32 | 16:33 | 15:58
2107:45 | 07:21 | 06:33 | 05:31 19:04 (7) | 04:53 20:06 (5) | 04:52 20:06 (5) | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:49 | 17:35 120:07 23 19:27(7) | 20:46 7 20:13(5)|20:58 19 20:25 (5) | 20:30 119:3¢ | 18:30 | 16:31 | 15:58
3]107:45  [07:20 | 06:31 | 05:30 19:04 (7) | 04:52 20:04 (5) | 04:53 20:07 (5) | 05:26 |06:10 | 06:52 |06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 20:08 22 19:26 (7) | 20:47 10 20:14(5) | 20:58 18 20:25(5) | 20:28 | 19:31 | 18:28 | 16:30 | 15:57
410744 |07:19 | 06:29 | 05:28 19:05 (7) | 04:51 20:04 (5) | 04:54 20:07 (5) | 05:28 19:22(7)| 06:11 | 06:54 | 06:41 | 07:26
|16:08 | 16:53 | 17:38 [20:10 21 19:26(7)]20:48 12 20:16(5)|20:57 17 20:24(5) [20:27 6 19:28(7) [19:29 | 18:26 | 16:28 | 15:57
5]07:44  [07:17 | 06:27 | 05:26 19:05 (7) | 04:51 20:03 (5) | 04:54 20:08 (5) | 05:29 19:19(7) | 06:12 | 06:55 | 06:43 | 07:27
|16:09 [ 16:54 | 17:40 [20:11 20 19:25(7)|20:49 13 20:16(5)|20:57 16 20:24(5)|20:25 12 19:31(7)[19:27 [ 1824  |16:26 | 1556
60744  |07:16 | 06:25 | 05:25 19:07 (7) | 04:50 20:03 (5) | 04:55 20:09 (5) | 05:30 19:16 (7) | 06:14 | 06:57 | 06:45 | 07:28
116:10 | 16:56 | 17:41 [20:13 17 19:24(7) | 20:50 15 20:18(5) [ 20:57 15 20:24(5) | 20:23 16 2(7)119:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 05:23 19:07 (7) | 04:50 20:02 (5) | 04:56 20:09 (5) | 05:32 6(7)]06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43 |20:14 15 19:22(7) |20:51 16 20:18(5)|20:56 14 20:23(5) | 20:22 18 4 (7)1 19:23 [ 18:20 [ 16:23 | 15:56
8107:44 | 07:13 | 06:21 | 05:21 19:10 (7) | 04:49 20:02 (5) | 04:57 20:10 (5) | 05:33 4(7)106:17  |07:00 | 06:48  |07:30
| 16:13 | 16:59 | 17:44 | 20:15 10 19:20 (7) | 20:51 17 20:19(5) | 20:56 12 20:22(5) | 20:20 20 4 (7) | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 05:20 19:13 (7) | 04:49 20:02 (5) | 04:58 20:11 (5) | 05:34 3(7)06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 20:17 3 19:16 (7) | 20:52 18  20:20(5) | 20:55 11 20:22(5) | 20:19 22 5 (7) | 19:19 | 18:16 | 16:20 | 15:55
1007:43  [07:09 | 06:17 | 05:18 | 04:49 20:01 (5) | 04:58 20:13 (5) | 05:36 3(7)106:20  [07:03  |06:51 | 07:32
|16:15  [17:03 | 17:48 | 20:18 [20:53 18 20:19(5)|20:54 8 20:21(5)|20:17 23 6(7)19:17 [ 18:14  |16:19 | 15:55
11]07:42  |07:08 | 06:15 | 05:17 | 04:48 20:01 (5) | 04:59 20:15 (5) | 05:37 19:12(7)| 06:21  [07:04  |06:52 | 07:33
| 16:16 17:04 | 17:49 20:20 20:54 19 20:20 (5) | 20:54 4 20:19(5) ] 20:15 24 19:36(7) | 19:15 18:12 | 16:18 15:55
12| 07:42 07:06 | 06:13 05:15 04:48 20:01 (5) | 05:00 ] 05:39 19:11 (7) | 06:22 07:06 | 06:54 07:34
| 16:18 17:06 | 17:51 20:21 20:54 20 20:21(5) | 20:53 |20:14 25  19:36(7) | 19:13 18:10 | 16:16 15:55
13| 07:41 07:05 | 06:11 05:14 04:48 20:01 (5) | 05:01 | 05:40 19:12 (7) | 06:24 07:07 | 06:56 07:35
| 16:19 17:08 | 17:52 20:22 20:55 20 20:21(5) | 20:52 |20:12 24 6 (7) | 19:11 18:08 | 16:15 15:55
14]07:41  [07:03 | 06:09 | 05:13 | 04:48 20:01 (5) | 05:02 | 05:41 1(7)]06:25 |07:09  [06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 20:24 | 20:55 21 20:22 (5) | 20:52 | 20:10 25 6 (7) | 19:08 | 18:06 | 16:14 | 15:55
15]07:40  [07:01 | 06:07 | 05:11 | 04:48 20:02 (5) | 05:03 | 05:43 0(7)106:27  [07:10  |06:59 | 07:37
|16:222  [17:11  |17:55 | 20:25 |20:56 20 20:22 (5) | 20:51 |20:08 25 5(7)119:06 [ 18:04  |16:13 | 15:55
16]07:39 | 06:59 | 06:05 | 05:10 | 04:48 20:02 (5) | 05:04 | 05:44 1(7)]06:28  |07:12  07:00 | 07:38
16:23 17:13 | 17:57 20:26 20:56 20 20:22(5) | 20:50 ] 20:06 25 6 (7) | 19:04 18:02 | 16:11 15:55
17 | 07:39 06:58 | 06:03 05:09 04:48 20:02 (5) | 05:05 | 05:46 1(7)]06:29 07:13 | 07:02 07:39
16:25 17:14 | 17:58 20:28 20:57 21 20:23 (5) | 20:49 | 20:05 24 5 (7) | 19:02 18:00 | 16:10 15:55
18 | 07:38 06:56 | 06:01 05:07 04:48 20:02 (5) | 05:06 | 05:47 1(7) | 06:31 07:15 | 07:03 07:39
16:26 17:16 | 18:00 20:29 20:57 21 20:23 (5) | 20:48 | 20:03 23 19:34(7) | 19:00 17:58 | 16:09 15:56
19107:37 | 06:54 | 05:59 | 05:06 | 04:48 20:02 (5) | 05:08 | 05:48 19:12(7)06:32 [ 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 20:30 | 20:58 21 20:23 (5) | 20:47 | 20:01 22 :34 (7) | 18:58 | 17:56 | 16:08 | 15:56
20]07:36 | 06:52 | 05:56 19:13(7) | 05:05 | 04:48 20:02 (5) | 05:09  05:50 2(7)106:3¢  [07:18 | 07:06 | 07:41
|16:29  [17:19 | 18:03 9 19:22(7) | 20:32 |20:58 21 20:23(5) | 20:46 |19:59 20 2(7)|18:56 | 17:54 | 16:07 | 15:56
21]07:35  |06:50 | 05:54 19:10 (7) | 05:04 | 04:48 20:02 (5) | 05:10 | 05:51 3(7)106:35  [07:19 | 07:08 | 07:41
16:30 | 17:21 | 18:04 14 19:24(7) | 20:33 120:58 21 20:23(5) | 20:45 119:57 17 0(7) | 18:54 | 17:52 | 16:06 | 15:57
22|07:34 | 06:49 | 05:52 19:08 (7) | 05:03 | 04:48 20:03 (5) | 05:11 ] 05:53 5(7)106:36 | 07:21 [ 07:09 | 07:42
16:32  |17:22 | 18:06 18 19:26 (7) | 20:34 [20:58 21 20:24 (5) | 20:44 |19:55 14 9(7) | 18:51  [17:50 [ 16:05 | 15:57
23107:33 06:47 05:50 19:06 (7) | 05:02 04:48 20:03 (5) | 05:12 05:54 1 (7) | 06:38 | 07:22 07:11 | 07:42
16:33 17:24 18:07 21 19:27(7) | 20:35 20:58 21 20:24 (5) | 20:43 19:53 9  19:26 (7) | 18:49 | 17:49 16:04 | 15:58
241 07:32 06:45 05:48 19:05 (7) | 05:01 04:49 20:03 (5) | 05:13 05:55 06:39 | 07:24 07:12 | 07:43
16:35 17:26 18:09 22 19:27(7) | 20:37 20:59 21 20:24 (5) | 20:42 19:51 18:47 | 17:47 16:03 | 15:58
25107:31 06:43 05:46 19:05 (7) | 04:59 04:49 20:03 (5) | 05:15 05:57 06:41 | 06:26 07:14 | 07:43
| 16:37 | 17:27 | 18:10 23 19:28(7) | 20:38 | 20:59 21 20:24 (5) | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 19:04 (7) | 04:58 | 04:49 20:04 (5) | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
|16:38  [17:29 | 18:12 24 19:28(7) | 20:39 [20:59 21 20:25 (5) | 20:39 | 19:48 [18:43  |16:43  [16:01 | 16:00
2710729 | 06:39 | 05:42 19:03 (7) | 04:58 | 04:50 20:04 (5) | 05:17 | 06:00 [06:44 | 06:29 |07:17 | 07:44
|16:40  [17:30 | 18:13 25 19:28(7) | 20:40 [20:59 20 20:24 (5) | 20:38 | 19:46 [18:41  |16:41  [16:01 | 16:00
281 07:28 06:37 05:40 19:03 (7) | 04:57 04:50 20:05 (5) | 05:18 06:01 06:45 | 06:30 07:18 | 07:44
16:41 17:32 18:15 25  19:28(7) | 20:41 20:59 20 20:25 (5) | 20:37 19:44 18:39 | 16:40 16:00 | 16:01
29| 07:27 06:38 19:03 (7) | 04:56 04:51 20:04 (5) | 05:20 06:03 06:47 | 06:32 07:19 | 07:44
16:43 19:16 25  19:28(7) | 20:42 20:59 20 20:24 (5) | 20:35 19:42 18:37 | 16:38 15:59 | 16:02
30| 07:25 06:35 19:03 (7) | 04:55 04:51 20:05 (5) | 05:21 06:04 06:48 | 06:33 07:21 | 07:44
| 16:45 | | 19:18 25 19:28(7) | 20:43 | 20:58 20 20:25(5) | 20:34 | 19:40 | 18:34 | 16:36 | 15:59 | 16:03
31]07:24 | | 06:33 | 04:54 | | 05:22 | 06:05 | |06:35 | | 07:45
|16:46 | | 19:19 | 20:44 | | 20:32 | 19:38 | |16:3¢ | | 16:04
Potential sun hours | 272 | 284 | 368 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | 231 | 155 | 536 | 153 | 394 | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: D - SH D1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
|16:31 | 17:21 | 18:04 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:59 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: E - SH D2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June | July | August | efOctober | t D b
1107:45 |07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:45 (7) | 04:52 05:53 (7) | 05:24 06:04 (7) | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48  |17:34  [19:21 | 20:05 120:45 33 06:18(7) [20:58 29 06:22(7) [20:31 15 06:19(7) | 19:36 | 18:33  |16:33 | 15:58
2107:45  |07:21  [06:33 | 06:29 | 05:31 | 04:53 05:46 (7) | 04:52 05:53 (7) | 05:25 06:06 (7) | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50  |17:35  [19:22 | 20:07 |20:46 32 06:18(7) [20:58 30 06:23(7)[20:30 10 06:16(7) | 19:34 | 18:30  |16:31 | 15:58
3107:45 |07:20 [06:31  |06:27 | 05:30 | 04:52 05:46 (7) | 04:53 05:54 (7) | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
|16:07 | 16:51 | 17:37 | 19:24 | 20:08 |20:47 32 06:18(7) | 20:58 30 06:24 (7) | 20:28 119:32 | 18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:47 (7) | 04:54 05:53 (7) | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 32 06:19(7) | 20:57 30 06:23(7) | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:46 (7) | 04:54 05:53 (7) | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
116:09 | 16:55 | 17:40 | 19:27 | 20:11 120:49 32 06:18(7) | 20:57 31  06:24 (7) | 20:25 119:27 | 18:224 | 16:27 | 15:56
6]07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 05:47 (7) | 04:55 05:54 (7) | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:42 | 19:28 | 20:13 120:50 32 06:19(7) [ 20:57 31  06:25(7) | 20:24 119:25 | 18:22  [16:25 | 15:56
7107:44 | 07:14  |06:23 | 06:19 | 05:23 | 04:50 05:48 (7) | 04:56 05:54 (7) | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43  [19:30 | 20:14 120:51 31 06:19(7) [20:56 31  06:25(7) | 20:22 119:23 | 18:20 | 16:24 | 15:56
8| 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 05:48 (7) | 04:57 05:53 (7) | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 30 06:18(7) | 20:56 32 06:25(7) | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
907:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 05:48 (7) | 04:58 05:53 (7) | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 31 06:19(7) | 20:55 32 06:25(7) | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 06:00 (7) | 04:49 05:49 (7) | 04:59 05:53 (7) | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48  |19:34 | 20:18 2 06:02(7)]20:53 30 06:19(7) | 20:55 33 06:26 (7) | 20:17 |19:17 | 18:14  [16:19 | 15:55
11]07:42 | 07:08 | 06:15 | 06:11 | 05:17 05:55 (7) | 04:49 05:48 (7) | 04:59 05:54 (7) | 05:37 |06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04 | 17:49  [19:36  [20:20 12 06:07 (7) | 20:54 30  06:18(7) | 20:54 32 06:26 (7) | 20:15 119:15 | 18:12  [16:18 | 15:55
12 |07:42 | 07:06 | 06:13 | 06:09 | 05:16 05:52 (7) | 04:48 05:49 (7) | 05:00 05:54 (7) | 05:39 |06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06 | 17:51  [19:37  [20:21 17 06:09 (7) | 20:54 29  06:18(7) | 20:53 32 06:26 (7) | 20:14 19:13 | 18:10 [16:17 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 05:51 (7) | 04:48 05:49 (7) | 05:01 05:54 (7) | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 20 06:11(7) | 20:55 30 06:19(7) | 20:52 33 06:27(7) | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14107:41 | 07:03  |06:09  |06:05 | 05:13 05:50 (7) | 04:48 05:50 (7) | 05:02 05:54 (7) | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
|16:20  |17:09  |17:54 | 19:40 | 20:24 22 06:12(7)|20:56 29 06:19(7) | 20:52 33  06:27 (7) | 20:10 |19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:01  |06:07 | 06:03 | 05:11 05:48 (7) | 04:48 05:50 (7) | 05:03 05:54 (7) | 05:43 |06:27 | 07:10 | 06:59 | 07:37
16:22 | 17:11 | 17:55  [19:42  |20:25 24 06:12(7) | 20:56 29  06:19(7) | 20:51 33 06:27 (7) | 20:08 |19:06 | 18:04  [16:13 | 15:55
16 |07:39 [ 07:00 | 06:05 | 06:01 | 05:10 05:48 (7) | 04:48 05:51 (7) | 05:04 05:54 (7) | 05:44 |06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57  |19:43  [20:27 26 06:14(7) | 20:57 28 06:19(7) | 20:50 33 06:27 (7) | 20:07 |19:04 | 18:02  [16:11 | 15:55
17 107:39 | 06:58 | 06:03 | 05:59 | 05:09 05:47 (7) | 04:48 05:51 (7) | 05:05 05:54 (7) | 05:46 ]06:30 | 07:13  [07:02 | 07:39
116:25 | 17:14 | 17:58  |19:45  [20:28 27 06:14(7) | 20:57 28  06:19(7) | 20:49 33 06:27 (7) | 20:05 19:02 | 18:00 [16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 05:47 (7) | 04:48 05:51 (7) | 05:07 05:55 (7) | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 28  06:15(7) | 20:57 28 06:19 (7) | 20:48 32 06:27(7) | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
1907:37 | 06:54 | 05:59 | 05:55 | 05:06 05:46 (7) | 04:48 05:51 (7) | 05:08 05:55 (7) | 05:49 |06:32 | 07:16 | 07:05 | 07:40
|16:28 | 17:18 | 18:02  |19:48  |20:30 30 06:16(7) | 20:58 28  06:19 (7) | 20:47 32 06:27 (7) | 20:01 |18:58 | 17:56 | 16:08 | 15:56
20]07:36 | 06:52 | 05:57 | 05:53 | 05:05 05:46 (7) | 04:48 05:51 (7) | 05:09 05:55 (7) | 05:50 |06:3¢ | 07:18 | 07:07 | 07:41
116:29 | 17:19 | 18:03  [19:49  [20:32 30 06:16(7) | 20:58 28  06:19 (7) | 20:46 32 06:27 (7) | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21]07:35 | 06:51 | 05:54 | 05:51 | 05:04 05:46 (7) | 04:48 05:51 (7) | 05:10 05:55 (7) | 05:51 06:35 | 07:20 | 07:08 | 07:41
|16:31 | 17:21 | 18:05  [19:51  [20:33 31 06:17(7)|20:58 28  06:19(7) | 20:45 32 06:27 (7) | 19:57 | 18:54 | 17:52  |16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 05:46 (7) | 04:48 05:52 (7) | 05:11 05:55 (7) | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 31  06:17(7) | 20:58 28 06:20 (7) | 20:44 32 06:27 (7) | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
23107:33 | 06:47 | 05:50 | 05:47 | 05:02 05:45 (7) | 04:48 05:52 (7) | 05:12 05:56 (7) | 05:54 |06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24  |18:08 | 19:54  |20:35 33 06:18(7)|20:59 28 06:20 (7) | 20:43 30  06:26 (7) | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
24107:32 | 06:45 | 05:48 | 05:46 | 05:01 05:45 (7) | 04:49 05:52 (7) | 05:14 05:56 (7) | 05:56 106:39 | 07:24  |07:12 | 07:43
|16:35 | 17:26 | 18:09  |19:55  [20:37 33  06:18(7) | 20:59 28  06:20 (7) | 20:42 30  06:26 (7) | 19:52 | 18:47 | 17:47  |16:03 | 15:59
25]07:31 | 06:43 | 05:46 | 05:44 | 05:00 05:45 (7) | 04:49 05:53 (7) | 05:15 05:57 (7) | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
116:37 | 17:27 | 18:11  [19:57  [20:38 33  06:18(7) | 20:59 28  06:21(7) | 20:41 29  06:26 (7) | 19:50 | 18:45 | 16:45  [16:02 | 15:59
26107:30 | 06:41 | 05:44 | 05:42 | 04:59 05:45 (7) | 04:49 05:53 (7) | 05:16 05:58 (7) | 05:58 |06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 33 06:18(7) | 20:59 28 06:21 (7) | 20:39 27 06:25(7) | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27| 07:29 | 06:39 | 05:42 | 05:40 | 04:58 05:45 (7) | 04:50 05:52 (7) | 05:17 05:58 (7) | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 33 06:18(7) | 20:59 29  06:21(7) | 20:38 27 06:25(7) | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
28107:28 | 06:37 | 05:40 | 05:38 | 04:57 05:45 (7) | 04:50 05:53 (7) | 05:19 05:59 (7) | 06:01 |06:45 | 06:30 | 07:18 | 07:44
|16:42  |17:32 | 18:15  |20:01 | 20:41 33 06:18(7) | 20:59 29 06:22(7) | 20:37 25  06:24 (7) | 19:44 118:39 | 16140 | 16:00 | 16:01
29107:27 | | 06:38 | 05:37 | 04:56 05:45 (7) | 04:51 05:53 (7) | 05:20 05:59 (7) | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
|16:43 | [19:17  |20:03 | 20:42 33 06:18(7) | 20:59 29  06:22 (7) | 20:35 24  06:23 (7) | 19:42 |18:37 | 16:38  [15:59 | 16:02
30107:25 | | 06:36 | 05:35 | 04:55 05:46 (7) | 04:51 05:53 (7) | 05:21 06:01 (7) | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | |19:18  |20:04 | 20:43 32 06:18(7) |20:59 30 06:23 (7) | 20:34 21  06:22(7) | 19:40 |18:35 | 16:36 | 15:59 | 16:03
31]07:24 | |06:33 | | 04:54 05:45 (7) | | 05:22 06:02 (7) | 06:06 | 1 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 33 06:18(7) | | 20:33 19 06:21(7) | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 596 | 887 | 930 | 25 | | | |

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

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

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: F - SH D3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July | August | October | it D
1]07:45  |07:23 | 06:35 | 05:33 06:16 (7) | 04:54 06:14 (7) | 04:52 | 05:24 06:17 (7) | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34 | 20:05 22 06:38(7)]20:45 23 06:37 (7) | 20:58 |20:31 37 06:54(7)|19:36 | 18:33  |16:33 | 15:58
2107:45 | 07:21 | 06:33 ] 05:31 06:14 (7) | 04:53 06:16 (7) | 04:52 | 05:25 06:17 (7) | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50 | 17:35 | 20:07 25  06:39(7)]20:46 21 06:37 (7) | 20:58 [20:30 37 06:54(7)|19:34 | 18:30 |16:31 | 15:58
3]107:45  [07:20 | 06:31 | 05:30 06:12 (7) | 04:52 06:16 (7) | 04:53 06:31 (7) | 05:26 06:18 (7) | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 20:08 28  06:40 (7) | 20:47 20 06:36 (7) | 20:58 3 06:34(7) | 20:28 36 06:54(7) | 19:32 | 18:28 | 16:30 | 15:57
410745  |07:19 | 06:29 | 05:28 06:11 (7) | 04:52 06:18 (7) | 04:54 06:28 (7) | 05:28 06:18(7) | 06:11 | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 |20:10 30 06:41(7)[20:48 18 06:36(7) [20:57 8 06:36(7) [20:27 35 06:53(7)[19:30 [ 18:26 | 16:228 | 15:57
5|07:44  |07:17 | 06:27 | 05:26 06:10 (7) | 04:51 06:18 (7) | 04:54 06:27 (7) | 05:29 06:18(7) | 06:13 | 06:55 | 06:43 | 07:27
|16:09 [ 16:55 | 17:40 ]20:11 31 06:41(7)[20:49 16 06:34(7) [20:57 11 06:38(7) [20:25 35 06:53(7)|19:27 | 18:24 [ 1627 | 15:56
6]07:44  |07:16 | 06:25 | 05:25 06:10 (7) | 04:51 06:20 (7) | 04:55 06:26 (7) | 05:30 06:18(7) | 06:14 | 06:57 | 06:45 | 07:28
116:10 | 16:56 | 17:42 ] 20:13 32 06:42(7)]20:50 14 06:34(7) | 20:57 14 06:40 (7) | 20:24 34 118:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 ] 05:23 06:08 (7) | 04:50 06:20 (7) | 04:56 06:26 (7) | 05:32 106:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43 | 20:14 34 06:42(7)]20:51 12 06:32(7) | 20:56 15  06:41(7)|20:22 33 118:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 05:22 06:08 (7) | 04:50 06:22 (7) | 04:57 06:24 (7) | 05:33 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 20:16 35 06:43(7) | 20:52 10 06:32(7) | 20:56 18 06:42 (7) | 20:20 31 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 05:20 06:07 (7) | 04:49 06:24 (7) | 04:58 06:24 (7) | 05:35 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 20:17 36 06:43(7) | 20:52 6  06:30(7) | 20:55 19  06:43(7) | 20:19 29 | 18:16 | 16:21 | 15:55
10]07:43  [07:10 | 06:17 ] 05:19 06:07 (7) | 04:49 | 04:59 06:23 (7) | 05:36 |07:03  |06:51 | 07:33
|16:15  [17:03 | 17:48 |20:18 37 06:44 (7) | 20:53 [20:55 21 06:44 (7) | 20:17 27 |18:14  [16:19 | 15:55
110742 |07:08 | 06:15 | 05:17 06:07 (7) | 04:49 | 04:59 06:23 (7) | 05:37 |07:04  [06:53  |07:34
| 16:16 17:04 17:49 | 20:20 37 06:44 (7) | 20:54 20:54 22 06:45(7) | 20:15 24 | 18:12 16:18 | 15:55
12| 07:42 07:06 06:13 | 05:16 06:06 (7) | 04:48 05:00 06:22 (7) | 05:39 | 07:06 06:54 | 07:35
| 16:18 17:06 17:51 | 20:21 38 06:44 (7) | 20:54 20:53 24 06:46 (7) | 20:14 21 | 18:10 16:16 | 15:55
13| 07:41 07:05 06:11 | 05:14 06:07 (7) | 04:48 05:01 06:22 (7) | 05:40 | 07:07 06:56 | 07:36
| 16:19 17:08 17:52 | 20:22 37 06:44 (7) | 20:55 20:52 25 06:47(7) | 20:12 17 | 18:08 16:15 | 15:55
14107:41  [07:03 | 06:09 ] 05:13 06:07 (7) | 04:48 | 05:02 06:21 (7) | 05:42 06:29 (7) | 06:25 | 07:09 | 06:57 | 07:36
|16:20 [ 17:09 | 17:54 | 20:24 37 06:44 (7) | 20:56 |20:52 27 06:48(7) 20:10 11 06:40(7) ] 19:09  |18:06 | 16:14 | 15:55
15]07:40  |07:01 | 06:07 ] 05:11 06:06 (7) | 04:48 | 05:03 06:21 (7) | 05:43 |06:227 | 07:10 | 06:59 | 07:37
|16:22  [17:11  |17:55 |20:25 37 06:43 (7) | 20:56 |20:51 28 06:49 (7) | 20:08 |19:06 | 18:04  |16:13 | 1555
1607:39  [07:00 | 06:05 | 05:10 06:06 (7) | 04:48 | 05:04 06:21 (7) | 05:44 |06:28  |07:12  |07:00 | 07:38
| 16:23 17:13 17:57 | 20:27 37 06:43(7) | 20:57 20:50 28 06:49 (7) | 20:07 19:04 | 18:02 16:11 | 15:55
171 07:39 06:58 06:03 | 05:09 06:07 (7) | 04:48 05:05 06:20 (7) | 05:46 06:30 | 07:13 07:02 | 07:39
| 16:25 17:14 17:58 | 20:28 37 06:44 (7) | 20:57 20:49 30 06:50(7) | 20:05 19:02 | 18:00 16:10 | 15:56
18 | 07:38 06:56 06:01 | 05:08 06:07 (7) | 04:48 05:07 06:20 (7) | 05:47 06:31 | 07:15 07:03 | 07:40
| 16:26 17:16 18:00 | 20:29 37 06:44 (7) | 20:57 20:48 31 06:51(7) | 20:03 19:00 | 17:58 16:09 | 15:56
19(07:37 | 06:54 | 05:59 | 05:06 06:07 (7) | 04:48 | 05:08 06:19 (7) | 05:49 |06:32 | 07:16  |07:05 | 07:40
| 16:28 | 17:18 | 18:01 | 20:30 36 06:43 (7) | 20:58 | 20:47 32 06:51(7) | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20107:36 | 06:52 | 05:57 | 05:05 06:08 (7) | 04:48 | 05:09 06:19 (7) | 05:50 |06:3¢ | 07:18  |07:07 | 07:41
|16:229  [17:19 | 18:03 |20:32 35 06:43(7) | 20:58 |20:46 33 06:52(7) | 19:59 |18:56 | 17:54 | 16:07 | 1557
21[07:35 | 06:51 | 05:54 | 05:04 06:08 (7) | 04:48 | 05:10 06:18 (7) | 05:51 |06:35 | 07:19  |07:08 | 07:41
116:31 | 17:21 | 18:05 | 20:33 35  06:43(7) | 20:58 120:45 34 06:52(7) | 19:57 |18:54 | 17:52 | 16:06 | 15:57
22[07:3¢ | 06:49 | 05:52 | 05:03 06:09 (7) | 04:48 | 05:11 06:18 (7) | 05:53 |06:37  [07:21  |07:10 | 07:42
|16:32  [17:22 | 18:06 |20:3¢ 34 06:43(7) | 20:58 |20:44 34 06:52(7) | 19:55 [18:52  |17:51  |16:05 | 1557
23107:33 06:47 05:50 | 05:02 06:09 (7) | 04:48 05:12 06:18 (7) | 05:54 06:38 | 07:23 07:11 | 07:43
16:34 17:24 18:08 | 20:35 33 06:42(7) | 20:59 20:43 35  06:53(7) | 19:54 18:49 | 17:49 16:04 | 15:58
241 07:32 06:45 05:48 | 05:01 06:10 (7) | 04:49 05:14 06:17 (7) | 05:56 06:39 | 07:24 07:12 | 07:43
16:35 17:26 18:09 | 20:37 32 06:42(7) | 20:59 20:42 36 06:53(7) | 19:52 18:47 | 17:47 16:03 | 15:59
25107:31 06:43 05:46 | 05:00 06:10 (7) | 04:49 05:15 06:18 (7) | 05:57 06:41 | 06:26 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 20:38 31 06:41(7) | 20:59 | 20:41 36 06:54(7) | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 04:59 06:10 (7) | 04:49 | 05:16 06:18 (7) | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
|16:38  [17:29 | 18:12 |20:39 31 06:41(7) | 20:59 [20:39 36  06:54 (7) | 19:48 [18:43 | 16143  |16:02 | 16:00
2700729 | 06:39 | 05:42 | 04:58 06:11 (7) | 04:50 | 05:17 06:17 (7) | 06:00 |06:44 | 06:29 |07:17 | 07:44
|16:40  [17:30 | 18:14 |20:40 29 06:40 (7) | 20:59 [20:38 37 06:54(7) | 19:46 [18:41  |16:41  [16:01 | 16:01
281 07:28 06:37 05:40 | 04:57 06:11 (7) | 04:50 05:19 06:17 (7) | 06:01 06:45 | 06:30 07:18 | 07:44
16:42 17:32 18:15 | 20:41 29  06:40 (7) | 20:59 20:37 37 06:54(7) | 19:44 18:39 | 16:40 16:00 | 16:01
29| 07:27 06:38 06:20 (7) | 04:56 06:12 (7) | 04:51 05:20 06:17 (7) | 06:03 06:47 | 06:32 07:19 | 07:44
16:43 19:17 13 06:33(7) | 20:42 27 06:39 (7) | 20:59 20:35 37 06:54(7) | 19:42 18:37 | 16:38 15:59 | 16:02
30| 07:25 06:36 06:17 (7) | 04:55 06:13 (7) | 04:51 05:21 06:17 (7) | 06:04 06:48 | 06:34 07:21 | 07:45
|16:45 | | 19:18 18 06:35(7)|20:43 26 06:39 (7) | 20:59 |20:34 38 06:55(7) | 19:40 |18:35  |16:36 | 15:59 | 16:03
3107:24 | | 06:33 | 04:54 06:14 (7) | | 05:22 06:17 (7) | 06:06 | | 06:35 | | 07:45
|16:46 | | 19:19 |20:44 24 06:38(7) | |20:33 37 06:54(7) | 19:38 I |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | 31 | 1009 | 140 | 786 | 407 | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: G - SH D4
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |[March |April | May |June
1]07:45 | 07:23 | 06:35 | 06:31 | 05:33 06:41 (7) | 04:54 05:36 (5)
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 15 06:56 (7) | 20:45 27 06:03 (5)
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 06:43 (7) | 04:53 05:37 (5)
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 10 06:53 (7) | 20:46 27  06:04 (5)
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 05:37 (5)
|16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 27 06:04 (5)
4107:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:37 (5)
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 28  06:05 (5)
51 07:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:37 (5)
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 27  06:04 (5)
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 05:37 (5)
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 28  06:05 (5)
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 05:38 (5)
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 28  06:06 (5)
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 05:37 (5)
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 28  06:05 (5)
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 05:38 (5)
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 28  06:06 (5)
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 05:38 (5)
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 28  06:06 (5)
11| 07:42 | 07:08 | 06:15 | 06:11 06:47 (7) | 05:17 | 04:49 05:38 (5)
| 16:16 | 17:04 | 17:49 | 19:36 12 06:59 (7) | 20:20 | 20:54 28 06:06 (5)
12 | 07:42 | 07:06 | 06:13 | 06:09 06:44 (7) | 05:16 | 04:48 05:38 (5)
| 16:18 | 17:06 | 17:51 | 19:37 17 07:01 (7) | 20:21 | 20:54 28 06:06 (5)
13 | 07:41 | 07:05 | 06:11 | 06:07 06:42 (7) | 05:14 | 04:48 05:38 (5)
| 16:19 | 17:08 | 17:52 | 19:39 21 07:03(7) | 20:23 | 20:55 28 06:06 (5)
14| 07:41 | 07:03 | 06:09 | 06:05 06:40 (7) | 05:13 | 04:48 05:39 (5)
| 16:20 | 17:09 | 17:54 | 19:40 24 07:04 (7) | 20:24 | 20:56 28 06:07 (5)
15 | 07:40 | 07:01 | 06:07 | 06:03 06:38 (7) | 05:11 | 04:48 05:39 (5)
| 16:22 | 17:11 | 17:55 | 19:42 26  07:04 (7) | 20:25 | 20:56 28 06:07 (5)
16 | 07:39 | 07:00 | 06:05 | 06:01 06:37 (7) | 05:10 | 04:48 05:39 (5)
| 16:23 | 17:13 | 17:57 | 19:43 28  07:05(7) | 20:27 | 20:57 28 06:07 (5)
17 1 07:39 | 06:58 | 06:03 | 05:59 06:36 (7) | 05:09 | 04:48 05:39 (5)
| 16:25 | 17:14 | 17:58 | 19:45 29  07:05(7) | 20:28 | 20:57 28 06:07 (5)
18 | 07:38 | 06:56 | 06:01 | 05:57 06:35 (7) | 05:08 | 04:48 05:40 (5)
| 16:26 | 17:16 | 18:00 | 19:46 30 07:05(7) | 20:29 | 20:57 27 06:07 (5)
19 | 07:37 | 06:54 | 05:59 | 05:55 06:36 (7) | 05:06 05:47 (5) | 04:48 05:40 (5)
| 16:28 | 17:18 | 18:02 | 19:48 30 07:06 (7) | 20:30 5 05:52(5) | 20:58 27 06:07 (5)
20 | 07:36 | 06:52 | 05:57 | 05:53 06:35 (7) | 05:05 05:44 (5) | 04:48 05:40 (5)
| 16:29 | 17:19 | 18:03 | 19:49 31 07:06 (7) | 20:32 11 05:55 (5) | 20:58 27 06:07 (5)
21| 07:35 | 06:51 | 05:54 | 05:51 06:35 (7) | 05:04 05:42 (5) | 04:48 05:40 (5)
| 16:31 | 17:21 | 18:05 | 19:51 31 07:06 (7) | 20:33 15 05:57 (5) | 20:58 28  06:08 (5)
22| 07:34 | 06:49 | 05:52 | 05:49 06:34 (7) | 05:03 05:41 (5) | 04:48 05:41 (5)
| 16:32 | 17:22 | 18:06 | 19:52 31 07:05(7) | 20:34 17 05:58 (5) | 20:58 28  06:09 (5)
23| 07:33 | 06:47 | 05:50 | 05:47 06:34 (7) | 05:02 05:40 (5) | 04:48 05:41 (5)
| 16:34 | 17:24 | 18:08 | 19:54 31 07:05(7) | 20:35 19 05:59 (5) | 20:59 27 06:08 (5)
241 07:32 | 06:45 | 05:48 | 05:46 06:34 (7) | 05:01 05:39 (5) | 04:49 05:41 (5)
| 16:35 | 17:26 | 18:09 | 19:55 30 07:04(7) | 20:37 21 06:00 (5) | 20:59 27 06:08 (5)
25107:31 | 06:43 | 05:46 | 05:44 06:35 (7) | 05:00 05:39 (5) | 04:49 05:41 (5)
| 16:37 | 17:27 | 18:11 | 19:57 29  07:04(7) | 20:38 22 06:01 (5) | 20:59 28 06:09 (5)
26 | 07:30 | 06:41 | 05:44 | 05:42 06:35 (7) | 04:59 05:38 (5) | 04:49 05:41 (5)
| 16:38 | 17:29 | 18:12 | 19:58 28  07:03 (7) | 20:39 23 06:01 (5) | 20:59 28  06:09 (5)
27 | 07:29 | 06:39 | 05:42 | 05:40 06:36 (7) | 04:58 05:38 (5) | 04:50 05:41 (5)
| 16:40 | 17:30 | 18:14 | 20:00 26 07:02 (7) | 20:40 24 06:02 (5) | 20:59 28 06:09 (5)
28 | 07:28 | 06:37 | 05:40 | 05:38 06:37 (7) | 04:57 05:37 (5) | 04:50 05:42 (5)
| 16:42 | 17:32 | 18:15 | 20:01 24 07:01 (7) | 20:41 25 06:02 (5) | 20:59 28  06:10 (5)
29 | 07:27 | | 06:38 | 05:37 06:38 (7) | 04:56 05:37 (5) | 04:51 05:41 (5)
| 16:43 | | 19:17 | 20:03 21 06:59 (7) | 20:42 25  06:02 (5) | 20:59 28 06:09 (5)
30 | 07:25 | | 06:36 | 05:35 06:39 (7) | 04:55 05:37 (5) | 04:51 05:42 (5)
| 16:45 | | 19:18 | 20:04 19 06:58 (7) | 20:43 26 06:03 (5) | 20:59 28 06:10 (5)
31107:24 | | 06:33 | | 04:54 05:37 (5) |
| 16:46 | | 19:20 | | 20:44 26 06:03(5) |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Total, worst case | | | | 518 | 284 | 831
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: G - SH D4
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

| July | August | September | October | NovembetDecember
1] 04:52 05:42 (5) | 05:24 | 06:07 06:46 (7) | 06:50 | 06:37 | 07:22
| 20:58 28  06:10 (5) | 20:31 | 19:36 12 06:58 (7) | 18:33 | 16:33 | 15:58
2| 04:52 05:42 (5) | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 20:58 28  06:10 (5) | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3] 04:53 05:43 (5) | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 20:58 28 06:11 (5) | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 04:54 05:42 (5) | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 20:57 29  06:11(5) | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5| 04:54 05:43 (5) | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 20:57 28  06:11 (5) | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6 | 04:55 05:43 (5) | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 20:57 28 06:11 (5) | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
7 | 04:56 05:44 (5) | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 20:56 28 06:12 (5) | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8 | 04:57 05:43 (5) | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 20:56 28  06:11 (5) | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9 | 04:58 05:44 (5) | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
|20:55 27 06:11(5) | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 04:59 05:44 (5) | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 20:55 28 06:12 (5) | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 | 04:59 05:45 (5) | 05:37 06:51 (7) | 06:21 | 07:04 | 06:53 | 07:34
| 20:54 27  06:12(5) | 20:15 11 07:02 (7) | 19:15 | 18:12 | 16:18 | 15:55
12 | 05:00 05:45 (5) | 05:39 06:48 (7) | 06:22 | 07:06 | 06:54 | 07:35
| 20:53 27 06:12(5) | 20:14 16 07:04 (7) | 19:13 | 18:10 | 16:16 | 15:55
13 | 05:01 05:45 (5) | 05:40 06:47 (7) | 06:24 | 07:07 | 06:56 | 07:36
| 20:52 27  06:12(5) | 20:12 20 07:07 (7) | 19:11 | 18:08 | 16:15 | 15:55
14 | 05:02 05:46 (5) | 05:42 06:45 (7) | 06:25 | 07:09 | 06:57 | 07:36
| 20:52 26 06:12(5) | 20:10 22 07:07 (7) | 19:09 | 18:06 | 16:14 | 15:55
15 | 05:03 05:46 (5) | 05:43 06:43 (7) | 06:27 | 07:10 | 06:59 | 07:37
| 20:51 26 06:12 (5) | 20:08 25 07:08 (7) | 19:06 | 18:04 | 16:13 | 15:55
16 | 05:04 05:47 (5) | 05:44 06:43 (7) | 06:28 | 07:12 | 07:00 | 07:38
| 20:50 24 06:11 (5) | 20:07 26 07:09 (7) | 19:04 | 18:02 | 16:11 | 15:55
17 | 05:05 05:47 (5) | 05:46 06:42 (7) | 06:30 | 07:13 | 07:02 | 07:39
| 20:49 24 06:11 (5) | 20:05 28  07:10(7) | 19:02 | 18:00 | 16:10 | 15:56
18 | 05:07 05:48 (5) | 05:47 06:41 (7) | 06:31 | 07:15 | 07:04 | 07:40
| 20:48 23 06:11(5) | 20:03 29  07:10(7) | 19:00 | 17:58 | 16:09 | 15:56
19 | 05:08 05:49 (5) | 05:49 06:41 (7) | 06:32 | 07:16 | 07:05 | 07:40
| 20:47 21 06:10 (5) | 20:01 30 07:11(7) | 18:58 | 17:56 | 16:08 | 15:56
20 | 05:09 05:49 (5) | 05:50 06:40 (7) | 06:34 | 07:18 | 07:07 | 07:41
| 20:46 20 06:09 (5) | 19:59 30 07:10(7) | 18:56 | 17:54 | 16:07 | 15:57
21| 05:10 05:50 (5) | 05:51 06:39 (7) | 06:35 | 07:20 | 07:08 | 07:41
|20:45 18 06:08(5) | 19:57 31  07:10(7) | 18:54 |17:52 | 16:06 | 15:57
22 | 05:11 05:51 (5) | 05:53 06:40 (7) | 06:37 | 07:21 | 07:10 | 07:42
| 20:44 16 06:07 (5) | 19:55 30 07:10(7) | 18:52 | 17:51 | 16:05 | 15:57
23| 05:12 05:53 (5) | 05:54 06:39 (7) | 06:38 | 07:23 | 07:11 | 07:43
| 20:43 13 06:06 (5) | 19:54 31 07:10(7) | 18:49 | 17:49 | 16:04 | 15:58
24| 05:14 05:54 (5) | 05:56 06:39 (7) | 06:39 | 07:24 | 07:12 | 07:43
| 20:42 10 06:04 (5) | 19:52 30 07:09(7) | 18:47 | 17:47 | 16:03 | 15:59
25| 05:15 | 05:57 06:39 (7) | 06:41 | 06:26 | 07:14 | 07:43
| 20:41 | 19:50 30 07:09 (7) | 18:45 | 16:45 | 16:02 | 15:59
26 | 05:16 | 05:58 06:39 (7) | 06:42 | 06:27 | 07:15 | 07:44
| 20:39 | 19:48 29 07:08 (7) | 18:43 | 16:43 | 16:02 | 16:00
27 | 05:17 | 06:00 06:39 (7) | 06:44 | 06:29 | 07:17 | 07:44
| 20:38 | 19:46 28 07:07 (7) | 18:41 | 16:41 | 16:01 | 16:01
28 | 05:19 | 06:01 06:40 (7) | 06:45 | 06:30 | 07:18 | 07:44
| 20:37 | 19:44 26 07:06 (7) | 18:39 | 16:40 | 16:00 | 16:01
29 | 05:20 | 06:03 06:41 (7) | 06:47 | 06:32 | 07:19 | 07:44
| 20:35 | 19:42 24 07:05(7) | 18:37 | 16:38 | 15:59 | 16:02
30 | 05:21 | 06:04 06:42 (7) | 06:48 | 06:34 | 07:21 | 07:45
| 20:34 | 19:40 21 07:03(7) | 18:35 | 16:36 | 15:59 | 16:03
31 05:22 | 06:06 06:44 (7) | | 06:35 | | 07:45
| 20:33 | 19:38 17 07:01(7) | | 16:35 | | 16:04
Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | 582 | 534 | 12 | | |
Table layout: For each day in each month the following matrix apply

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

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: H - SH PM1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June | July | August | SeptembejOctober | Novembel December
1107:45 |07:23  |06:35  |06:31 | 05:33 | 04:54 05:58 (4) | 04:52 | 05:24 06:06 (4) | 06:07 | 06:50 | 06:37 | 07:22
| 16:05  |16:48 | 17:3¢ | 19:21 | 20:06 |20:46 15  06:13 (4) | 20:58 [20:31 17 06:23(4) | 19:36 | 18:33  |16:33 | 15:58
2]07:45  |07:22 | 06:33 | 06:29 | 05:31 | 04:53 05:58 (4) | 04:53 | 05:25 06:07 (4) | 06:08 | 06:51 | 06:38 | 07:23
| 16:06  |16:50 | 17:35 [ 19:23 | 20:07 |20:46 14  06:12 (4) | 20:58 [20:30 14 06:21(4) | 19:34  |18:31  [16:31 | 15:58
3]07:45  |07:20 | 06:32 | 06:27 | 05:30 | 04:52 05:59 (4) | 04:53 | 05:26 06:09 (4) | 06:10 | 06:53 | 06:40 | 07:25
|16:07  |16:51 | 17:37 | 19:24 | 20:08 [20:47 12 06:11(4) | 20:58 [20:28 11 06:20 (4) | 19:32  |18:28  |16:30 | 15:57
4]107:45  |07:19  |06:30 | 06:25 | 05:28 | 04:52 06:00 (4) | 04:54 | 05:28 06:12 (4) | 06:11 | 06:54 | 06:42 | 07:26
| 16:08  |16:53 | 17:38 | 19:26 | 20:10 |20:48 11 06:11(4) | 20:58 [20:27 4 06:16(4)|19:30 | 18:26  |16:28 | 15:57
5]07:45  |07:17 | 06:28 | 06:23 | 05:26 | 04:51 06:01 (4) | 04:55 | 05:29 | 06:13  |06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 [ 19:27 | 20:11 [20:49 8  06:09 (4) | 20:57 | 20:25 |19:28  [18:24 | 16:27 | 15:56
6]07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 06:03 (4) | 04:55 06:11 (4) | 05:31 | 06:14  |06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 [ 19:29 | 20:13 | 20:50 5 06:08 (4) | 20:57 3 06:14 (4) | 20:24 |19:25  [18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 | 04:56 06:09 (4) | 05:32 | 06:15  |06:58 | 06:46 | 07:30
|16:12 | 16:58 | 17:43  [19:30 | 20:14 | 20:51 | 20:56 7 06:16 (4) | 20:22 |19:23  [18:20 | 16:24 | 15:56
8]07:44  |07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 06:07 (4) | 05:33 | 06:17  |07:00 | 06:48 | 07:31
| 16:13  [17:00 | 17:45 [ 19:31 | 20:16 | 20:52 |20:56 10 06:17 (4) | 20:20 [19:221  [18:18 | 16:22 | 15:56
9]07:43  |07:11 | 06:19 | 06:15 | 05:20 06:00 (4) | 04:49 | 04:58 06:07 (4) | 05:35 | 06:18  [07:01 | 06:50 | 07:32
| 16:14  |17:01 | 17:46 | 19:33 | 20:17 7 06:07 (4) | 20:52 |20:55 11 06:18 (4) | 20:19 |19:19  [18:16 | 16:221 | 15:55
1007:43 | 07:10 | 06:17 | 06:13 | 05:19 05:58 (4) | 04:49 | 04:59 06:06 (4) | 05:36 ] 06:20  |07:03 | 06:51 | 07:33
| 16:15  [17:03  |17:48  |19:34 | 20:18 12 06:10 (4) | 20:53 | 20:55 13 06:19 (4) | 20:17 |19:17 | 18:14 | 16:19 | 15:55
11]07:43 | 07:08 |06:15  |06:11 | 05:17 05:57 (4) | 04:49 | 05:00 06:06 (4) | 05:37 |06:21  |07:04 | 06:53 | 07:34
| 16:16  |17:05  |17:49 | 19:36  [20:20 15  06:12 (4) | 20:54 | 20:54 14 06:20 (4) | 20:15 |19:15  [18:12 | 16:18 | 15:55
12]07:42  |07:06 |06:13  |06:09 | 05:16 05:55 (4) | 04:48 | 05:00 06:05 (4) | 05:39 | 06:23  |07:06 | 06:54 | 07:35
| 16:18  |17:06 | 17:51 | 19:37 20221 17  06:12 (4) | 20:54 |20:53 16  06:21 (4) | 20:14 |19:13  [18:10 | 16:17 | 15:55
13]07:41 | 07:05  |06:11  |06:07 | 05:14 05:54 (4) | 04:48 | 05:01 06:05 (4) | 05:40 | 06:24  |07:07 | 06:56 | 07:36
| 16:19  [17:08  |17:52  [19:39 | 20:23 20  06:14 (4) | 20:55 |20:53 17 06:22 (4) | 20:12 | 19:11 [ 18:08 | 16:15 | 15:55
1407:41 | 07:03  |06:09  |06:05  |05:13 05:54 (4) | 04:48 | 05:02 06:04 (4) | 05:42 | 06:25  |07:09 | 06:57 | 07:37
|16:20  |17:09 | 17:54 | 19:40  [20:24 20 06:14 (4) | 20:56 |20:52 19 06:23 (4) | 20:10 | 19:09  |18:06 | 16:14 | 15:55
15]07:40 | 07:01  |06:07  [06:03 | O05:11 05:53 (4) | 04:48 | 05:03 06:04 (4) | 05:43 | 06:27  |07:10 | 06:59 | 07:37
|16:22  [17:11  |17:55  [19:42 | 20:25 21 06:14 (4) | 20:56 |20:51 19 06:23 (4) | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
1607:40 | 07:00 | 06:05  |06:01 | 05:10 05:53 (4) | 04:48 | 05:04 06:04 (4) | 05:44 | 06:28  |07:12 | 07:01 | 07:38
|16:23  |17:13  |17:57 | 19:43 20227 22 06:15(4) | 20:57 |20:50 20 06:24 (4) | 20:07 | 19:04  |18:02  |16:12 | 15:55
17107:39 | 06:58 | 06:03  |05:59 | 05:09 05:53 (4) | 04:48 | 05:06 06:04 (4) | 05:46 |06:30  [07:13 | 07:02 | 07:39
| 16:25  |17:14  [17:59 | 19:45  [20:28 22 06:15(4) | 20:57 |20:49 20  06:24 (4) | 20:05 |19:02  [18:00 |16:10 | 15:56
1807:38 | 06:56 | 06:01 | 05:57 | 05:08 05:53 (4) | 04:48 | 05:07 06:03 (4) | 05:47 |06:31  |07:15 | 07:04 | 07:40
| 16:26  |17:16 | 18:00 | 19:46  [20:29 23 06:16 (4) | 20:57 |20:48 22 06:25(4) | 20:03 | 19:00 |17:58 | 16:09 | 15:56
19107:37 | 06:54 | 05:59 | 05:55 | 05:06 05:53 (4) | 04:48 | 05:08 06:03 (4) | 05:49 |06:32  |07:16 | 07:05 | 07:40
| 16:28  |17:18 | 18:02 | 19:48  [20:31 23  06:16 (4) | 20:58 |20:47 22 06:25(4) | 20:01 | 18:58  |17:56 | 16:08 | 15:56
20/07:36  |06:52 | 05:57  |05:53 | 05:05 05:53 (4) | 04:48 | 05:09 06:03 (4) | 05:50 | 06:3¢  |07:18 | 07:07 | 07:41
|16:29  |17:19  [18:03 | 19:49  [20:32 23  06:16 (4) | 20:58 |20:46 22 06:25(4) | 19:59 | 18:56  |17:54 | 16:07 | 15:57
21]07:35  |06:51 | 05:55 | 05:51 | 05:04 05:53 (4) | 04:48 | 05:10 06:03 (4) | 05:51 | 06:35  |07:20 | 07:08 | 07:42
|16:31  [17:21 [ 1805 | 19:51  [20:33 23 06:16 (4) | 20:58 | 20:45 23 06:26 (4) | 19:57 | 18:54  |17:52 | 16:06 | 15:57
22107:34  |06:49 | 05:52  |05:49 | 05:03 05:53 (4) | 04:48 | 05:11 06:02 (4) | 05:53 |06:37  |07:21 | 07:10 | 07:42
|16:32  [17:23 [ 18:06 | 19:52  [20:34 23 06:16 (4) | 20:59 | 20:44 24 06:26 (4) | 19:56 | 1852  |17:51 | 16:05 | 15:58
23]07:33  |06:47 | 05:50 | 05:47 | 05:02 05:53 (4) | 04:49 | 05:12 06:02 (4) | 05:54 | 06:38  |07:23 | 07:11 | 07:43
| 16:3¢  |[17:24  [18:08  |19:54  [20:36 23  06:16 (4) | 20:59 |20:43 24 06:26 (4) | 19:54 | 18:50  |17:49  |16:04 | 15:58
24107:32  |06:45 | 05148 | 05146 | 05:01 05:53 (4) | 04:49 | 05:14 06:02 (4) | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
| 16:35  [17:26 [ 18:09 | 19:55  [20:37 23 06:16 (4) | 20:59 |20:42 24 06:26 (4) | 19:52 | 18:47  |17:47  |16:03 | 15:59
25]07:31  |06:43 | 05:46 | 05:44 | 05:00 05:54 (4) | 04:49 | 05:15 06:03 (4) | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  [19:57 | 20:38 22 06:16 (4) | 20:59 |20:41 23 06:26 (4) | 19:50 | 18:45  |16:45 | 16:02 | 15:59
26(07:30 | 06:41 | 05:44 | 0542 | 04:59 05:54 (4) | 04:49 | 05:16 06:03 (4) | 05:59 |06:42  |06:27 | 07:15 | 07:44
|16:38  |17:29 | 1812 [ 19:58  [20:39 21  06:15(4) | 20:59 |20:39 23 06:26 (4) | 19:48 |18:43  |1643 | 16:02 | 16:00
27107:29 | 06:39  |05:42  |05:40 | 04:58 05:54 (4) | 04:50 | 05:17 06:03 (4) | 06:00 | 06:44  |06:29 | 07:17 | 07:44
|16:40  |[17:31 | 18:14  [20:00  |20:40 21 06:15(4) | 20:59 |20:38 23 06:26 (4) | 19:46 |18:41  [16:142 | 16:01 | 16:01
28|07:28 | 06:37  |05:40  |05:38 | 04:57 05:54 (4) | 04:50 | 05:19 06:03 (4) | 06:01 | 06:45  |06:31 | 07:18 | 07:44
|16:42  [17:32 | 18:15  [20:01 | 20:41 20 06:14 (4) | 20:59 120:37 22 06:25(4) | 19:44 |18:39  |16:140 | 16:00 | 16:01
29(07:27 | | 06:38 | 05:37 | 04:56 05:56 (4) | 04:51 | 05:20 06:03 (4) | 06:03 | 06:47  |06:32 | 07:20 | 07:45
| 16:43 | | 19:17  [20:03  |20:42 19  06:15 (4) | 20:59 |20:35 22 06:25 (4) | 19:42 |18:37  [16:38 | 15:59 | 16:02
30107:25 | | 06:36 | 05:35 | 04:55 05:56 (4) | 04:51 | 05:21 06:05 (4) | 06:04 | 06:48  |06:3¢ | 07:21 | 07:45
| 16:45 | | 19:18  [20:04  |20:43 18 06:14 (4) | 20:59 |20:3¢ 20 06:25 (4) | 19:40 | 18:35  |16:36 | 15:59 | 16:03
31]07:24 | |06:3¢ | | 04:54 05:57 (4) | | 05:22 06:05 (4) | 06:06 | [06:35 | | 07:45
| 16146 | |19:20 | |20:45 16 06:13 (4) | ]20:33 19 06:24 (4) | 19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 454 | 65 | 482 | 46 | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: I - SH P1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July | August | September | October | Novembel December
1]07:45 | 07:23 | 06:35 | 06:31 07:22 (4) | 05:33 06:27 (3) | 04:54 | 04:52 | 06:07 07:12(6) | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34 119:21 20 07:42(4) | 20:06 21 06:48 (3) | 20:46 | 20:58 119:36 33 07:45(6) | 18:33 | 16:33 | 15:58
2107:45 | 07:22 | 06:34 | 06:29 07:22 (4) | 05:31 06:27 (3) | 04:53 | 04:52 | 06:08 07:12(6) | 06:51 | 06:38 | 07:24
|16:06 | 16:50 | 17:35 119:23 19 07:41(6) | 20:07 20 06:47 (3) | 20:47 | 20:58 119:3¢ 33 07:45(6) | 18:31 | 16:31 | 15:58
3107:45  |07:20 | 06:32 | 06:27 07:21 (6) | 05:30 06:27 (3) | 04:52 | 04:53 | 06:10 07:12(6) | 06:53 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 22 07:43 (6) | 20:08 19 06:46 (3) | 20:47 | 20:58 | 19:32 32 07:44 (6) | 18:28 | 16:30 | 15:57
410745  |07:19 | 06:30 | 06:25 07:19 (6) | 05:28 06:28 (3) | 04:52 | 04:54 | 06:11 07:11(6) | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 [19:26 25 07:44(6)]20:10 17 06:45(3) | 20:48 | 20:58 |19:30 32 07:43(6)|18:26 | 1628 | 15:57
5(07:45 | 07:17 | 06:28 | 06:23 07:17 (6) | 05:26 06:29 (3) | 04:51 | 04:55 | 06:13 07:12(6) | 06:55 | 06:43 | 07:27
|16:09 | 16:55 | 17:40 [19:27 28 07:45(6) | 20:11 14 06:43 (3)|20:49 | 20:57 |19:28 31 07:43(6)|18:24 | 1627 | 15:56
6]07:44  |07:16 | 06:26 | 06:21 07:16 (6) | 05:25 06:31(3) | 04:51 | 04:55 06:43 (3) | 06:14 07:12(6) | 06:57 | 06:45 | 07:28
16:10 | 16:56 | 17:42 119:29 30 11 06:42(3)|20:50 | 20:57 7 06:50(3)]19:25 30 07:42(6)|18:22  |16:25 | 15:56
7107:44 | 07:14 | 06:24 ] 06:19 06:34 (3) | 04:50 | 04:56 06:40 (3) | 06:15 07:12(6) | 06:58 | 06:46 | 07:30
|16:11 | 16:58 | 17:43 119:30 31 4 06:38(3)]20:51  |20:56 12 06:52(3)|19:23 28 07:40(6) | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 04:50 | 04:57 06:38 (3) | 06:17 07:14 (6) | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 32 | 20:52 | 20:56 15 06:53 (3) | 19:21 25 07:39(6) | 18:18 | 16:22 | 15:56
9]07:43  |07:11 | 06:19 | 06:15 | 04:49 | 04:58 06:37 (3) | 06:18 07:15(6) | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 32 | 20:52 | 20:55 17 06:54 (3) | 19:19 22 07:37(6) | 18:16 | 16:21 | 15:55
10[07:43  |07:10 | 06:17 | 06:13 | 04:49 | 04:59 06:36 (3) | 06:20 07:16 (4) | 07:03 | 06:51 | 07:33
|16:15  [17:03 | 17:48 |19:3¢ 33 |20:53 | 20:55 19 06:55(3)|19:17 18 07:34(6) | 18:14  |16:19 | 15:55
1110743 |07:08 | 06:15 | 06:11 | 04:49 | 04:59 06:35 (3) | 06:21 07:15(4) | 07:04 | 06:53 | 07:34
| 16:16 17:05 17:49 119:36 33 20:54 20:54 21 06:56(3) | 19:15 19 07:34(4) | 18:12 | 16:18 | 15:55
12| 07:42 07:06 06:13 | 06:09 04:48 05:00 06:34 (3) | 06:23 07:13(4) | 07:06 | 06:54 | 07:35
| 16:18 17:06 17:51 119:37 34 20:55 20:53 22 06:56(3)[19:13 21 07:34(4) | 18:10 | 16:17 | 15:55
13 | 07:42 07:05 06:11 | 06:07 04:48 05:01 06:34 (3) | 06:24 07:13(4) | 07:07 | 06:56 | 07:36
| 16:19 17:08 17:52 | 19:39 33 20:55 20:53 22 06:56 (3) | 19:11 22 07:35(4) | 18:08 | 16:15 | 15:55
14[07:41  |07:03 | 06:09 | 06:05 | 04:48 | 05:02 06:34 (3) | 06:25 07:12(4) | 07:09 | 06:57 | 07:37
|16:20  [17:09 | 17:54 |19:40 33 | 20:56 | 20:52 22 06:56(3)19:09 23 07:35(4) | 18:06 | 16:14 | 15:55
15[07:40 | 07:01 | 06:07 | 06:03 | 04:48 | 05:03 06:33 (3) | 06:27 07:11(4) | 07:10 | 06:59 | 07:37
|16:22  [17:11  |17:55 |19:42 32 | 20:56 | 20:51 23 06:56(3)[19:07 23 07:34(4) [ 18:04 | 1613 | 1555
1607:40  |07:00 | 06:05 | 06:01 | 04:48 | 05:04 06:34 (3) | 06:28 07:11(4) | 07:12  [07:01 | 07:38
| 16:23 17:13 17:57 119:43 31 20:57 20:50 22 06:56(3)]19:04 23 07:34(4) | 18:02  |16:11 | 15:55
171 07:39 06:58 06:03 | 05:59 04:48 05:06 06:34 (3) | 06:30 07:11 (4) | 07:13 | 07:02 | 07:39
| 16:25 17:14 17:59 | 19:45 29 20:57 20:49 21 06:55(3) | 19:02 22 07:33(4) | 18:00 | 16:10 | 15:56
18 | 07:38 06:56 06:01 | 05:57 04:48 05:07 06:34 (3) | 06:31 07:11(4) | 07:15 | 07:04 | 07:40
| 16:26 17:16 18:00 | 19:46 27 20:57 20:48 20 06:54 (3) | 19:00 21 07:32(4) | 17:58 | 16:09 | 15:56
19(07:37 | 06:54 | 05:59 | 05:55 | 04:48 | 05:08 06:35 (3) | 06:32 07:12(4) | 07:17 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 25 | 20:58 | 20:47 19 06:54 (3) | 18:58 19 07:31(4) | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:53 | 05:57 | 05:53 | 04:48 | 05:09 06:35 (3) | 06:34 07:12 (4) | 07:18 | 07:07 | 07:41
|16:29  [17:19 | 18:03 |19:49 28 |20:58 | 20:46 25 07:35(6) | 18:56 17 07:29(4) | 17:54 | 16:07 | 15:57
21107:35 | 06:51 | 05:55 06:33 (4) | 05:51 | 04:48 | 05:10 06:36 (3) | 06:35 07:14(4) | 07:20 | 07:08 | 07:42
|16:31  |17:21  [18:05 5 06:38(4)|19:51 31 |20:58 | 20:45 30 07:38(6) | 18:54 14 07:28(4) [ 17:52 | 16:06 | 15:57
22[07:35 | 06:49 | 05:52 06:29 (4) | 05:49 |04:48 | 05:11 06:38 (3) | 06:37 07:16 (4) | 07:21 | 07:10 | 07:42
|16:32  [17:22  [18:06 13  06:42(4)|19:52 29 |20:59 | 20:44 30 07:41(6) 1852 8 07:24(4) [ 17:51 | 16:05 | 15:58
23107:34 06:47 05:50 06:26 (4) | 05:47 | 04:48 05:12 06:41 (3) | 06:38 | 07:23 07:11 | 07:43
16:34 17:24 18:08 17 06:43(4) | 19:54 23 07:28 (6) | 20:36 | 20:59 20:43 27 07:42(6) | 18:50 | 17:49 16:04 | 15:58
24 07:32 06:45 05:48 06:25 (4) | 05:46 06:29 (3) | 05:01 | 04:49 05:14 07:18 (6) | 06:40 | 07:24 07:13 | 07:43
16:35 17:26 18:09 19 06:44(4) | 19:55 20  06:49 (3) | 20:37 | 20:59 20:42 25  07:43(6) | 18:47 | 17:47 16:03 | 15:59
251 07:31 06:43 05:46 06:24 (4) | 05:44 | 04:49 05:15 07:17 (6) | 06:41 | 06:26 07:14 | 07:43
116:37 | 17:27 | 18:11 20 06:44(4) | 19:57 21  06:49 (3) | 20:38 |20:59 | 20:41 27 07:44 (6) | 18:45 116:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 06:23 (4) | 05:42 06:27 (3) | 04:59 | 04:49 | 05:16 07:15 (6) | 06:42 | 06:27 | 07:15 | 07:44
|16:38  |17:29  [18:12 22 06:45(4)|19:58 22 06:49 (3) | 20:39 |20:59 | 20:39 30 07:45(6) | 18:43 |16:43  [16:02 | 16:00
27007:29 | 06:39 | 05:42 06:22 (4) | 05:40 06:26 (3) | 04:58 |04:50 | 05:17 07:14 (6) | 06:44 |06:29  [07:17 | 07:44
|16:40  |17:31  [18:14 23 06:45(4)|20:00 23 9 (3) | 20:40 |20:59 | 20:38 31 07:45(6) | 18:41 |16:42  [16:01 | 16:01
281 07:28 06:37 05:40 06:22 (4) | 05:38 7 (3) | 04:57 | 04:50 05:19 07:14 (6) | 06:45 | 06:31 07:18 | 07:44
16:42 17:32 18:15 23 06:45(4) | 20:01 22 9 (3) | 20:41 | 20:59 20:37 32 07:46 (6) | 18:39 | 16:40 16:00 | 16:01
29 | 07:27 06:38 07:22 (4) | 05:37 6 (3) | 04:56 | 04:51 05:20 07:13 (6) | 06:47 | 06:32 07:20 | 07:45
16:43 19:17 23 07:45(4) [ 20:03 23 9 (3) | 20:42 | 20:59 20:35 33 07:46 (6) | 18:37 | 16:38 15:59 | 16:02
30 | 07:26 06:36 07:22 (4) | 05:35 06:26 (3) | 04:55 | 04:51 05:21 07:13 (6) | 06:48 | 06:34 07:21 | 07:45
| 16:45 | | 19:18 22 07:44 (4) | 20:04 22 06:48 (3) | 20:44 | 20:59 | 20:34 33 07:46 (6) | 18:35 | 16:36 | 15:59 | 16:03
3107:24 | | 06:34 07:22 (4) | | 04:54 | | 05:22 07:12 (6) | | 06:35 | | 07:45
|16:46 | [19:20 21 07:43(4) | | 20:45 | | 20:33 34 07:46(6) | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 379 | 336 | 277 | 259

Total, worst case | | I 208 | 813 | 106 | | 619 | 516 | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: J - SH P2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June | July | August | September | October | Novembei December
1]07:45 | 07:23 | 06:35 |06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 07:32(6) | 06:37 | 07:22
|16:05 | 16:48 | 17:34 |19:21 | 20:06  |20:46  |20:58 | 20:31 | 19:36 |18:33 18 07:50 (6) | 16:33 | 15:58
2107:45 | 07:22 | 06:34 |06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 07:34 (6) | 06:38 | 07:24
|16:06 | 16:50 | 17:35 |19:23 | 20:07  |20:47  |20:58 | 20:30 | 19:34 |18:31 14 07:48(6) | 16:31 | 15:58
3107:45 | 07:20 | 06:32 | 06:27 | 05:330 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 07:36 (6) | 06:40 | 07:25
|16:07 | 16:51 | 17:37 |19:24 | 20:08  |20:48  |20:58  |20:28 | 19:32 | 18:28 8 07:44(6) | 16:30 | 15:57
4|07:45 | 07:19 | 06:30 |06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 |19:26 | 20:10 | 20:48  |20:58 | 20:27 | 19:30 | 18:26 |16:28 | 15:57
5]|07:45 | 07:17 | 06:28 |06:23 | 05:26 | 04:51 | 04:55 | 05:29 | 06:13 | 06:56 | 06:43 | 07:27
|16:09 | 16:55 | 17:40 19:27 | 20:11  |20:49 | 20:57 | 20:25 | 19:28 | 18:24 |16:27 | 15:56
6|07:44 | 07:16 | 06:26 |06:21 | 05:25 | 04:51 | 04:55 | 05:31 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:42 119:29 | 20:13  |20:50 | 20:57 | 20:24 | 19:26 | 18:22 |16:25 | 15:56
7107:44 | 07:14 | 06:24 |06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
|16:11 | 16:58 | 17:43 119:30 | 20:14  |20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8|07:44 | 07:13 | 06:22 |06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
|16:13 | 17:00 | 17:45 19:32 | 20:16  |20:52  |20:56 | 20:21 | 19:21 | 18:18 |16:22 | 15:56
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 19:33 | 20:17  |20:553 | 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10| 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 |19:3¢ | 20:18  |20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11]07:43 | 07:08 | 06:15 06:56 (6) | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:05  |17:49 12 07:08(6) | 19:36  |20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12107:42 | 07:06 | 06:13 06:54 (6) | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
|16:18  |17:06  |17:51 16 07:10(6) | 19:37  |20:21  |20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13]07:42 | 07:05 | 06:11 06:52 (6) | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
|16:19  |17:08  |17:52 20 07:12(6) | 19:39  |20:23 | 20:55 | 20:53  [20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 06:50 (6) | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
116:20 | 17:09  |17:54 22 07:12(6) | 19:40  |20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:01 | 06:07 06:49 (6) | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22  |17:11  |17:56 23 07:12(6) | 19:42  |20:25 | 20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 |07:40 | 07:00 | 06:05 06:48 (6) | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 |07:01 | 07:38
116:23 | 17:13  |17:57 24 07:12(6) | 19:43  |20:27 | 20:57  |20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17107:39 | 06:58 | 06:03 06:48 (6) | 05:59 | 05:09 | 04:48 | 05:06 | 05:46 | 06:30 | 07:13 |07:02 | 07:39
|16:25 | 17:14  |17:59 25 07:13(6) | 19:45  |20:28  |20:57  |20:49  |20:05 | 19:02 | 18:00 | 16:10 | 15:56
18107:38 | 06:56 | 06:01 06:47 (6) | 05:57 | 05:08 | 04:48 | 05:07  |05:47 | 06:31 07:41 (6) | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 25 07:12(6) | 19:46  |20:29  |20:57  |20:48  |20:03 | 19:00 10 07:51(6) | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 06:47 (6) | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 07:37 (6) | 07:17 | 07:05 | 07:40
|16:28 | 17:18 | 18:02 25 07:12(6) | 19:48  |20:31  |20:58  |20:47  |20:01 | 18:58 16 07:53(6) | 17:56 | 16:08 | 15:56
20| 07:36 | 06:53 | 05:57 06:47 (6) | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 07:35 (6) | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 25 07:12 (6) | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 19 07:54(6) | 17:54 | 16:07 | 15:57
21|07:35 | 06:51 | 05:55 06:48 (6) | 05:51 | 05:04 | 04:48 | 05:10  |05:51 | 06:35 07:34 (6) | 07:20 | 07:08 | 07:42
| 16:31 | 17:21 | 18:05 23 07:11(6) | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 21 07:55(6) | 17:52 | 16:06 | 15:57
22107:35 | 06:49 | 05:52 06:48 (6) | 05:49 | 05:03 | 04:48 | 05:11  |05:53 | 06:37 07:32 (6) | 07:21 |07:10 | 07:42
|16:32 | 17:23 | 18:06 22 07:10(6) | 19:52  |20:3¢ | 20:59  |20:44 | 19:56 | 18:52 23 07:55(6) | 17:51 | 16:05 | 15:58
23|07:3¢ | 06:47 | 05:50 06:48 (6) | 05:47 | 05:02 | 04:48 | 05:12  |05:54 | 06:38 07:32 (6) | 07:23 |07:11 | 07:43
|16:34 | 17:24 | 18:08 19 07:07(6) | 19:54 | 20:36 | 20:59 | 20:43  |19:54 [ 18:50 24  07:56 (6) | 17:49 | 16:04 | 15:58
24|07:33 | 06:45 | 05:48 06:49 (6) | 05:46 | 05:01 | 04:49 | 05:14  |05:56 | 06:40 07:31 (6) | 07:24 |07:13 | 07:43
|16:35 | 17:26 | 18:09 17 07:06(6) | 19:55  |20:37  |20:59  |20:42 | 19:52 | 18:47 25 07:56 (6) | 17:47 | 16:03 | 15:59
25|07:31 | 06:43 | 05:46 06:52 (6) | 05:44 | 05:00 | 04:49 | 05:15  |05:57 | 06:41 07:30 (6) | 06:26 | 07:14 | 07:43
|16:37  |17:27 | 1811 11 07:03(6) | 19:57  |20:38  |20:59  |20:41 | 19:50 | 18:45 25  07:55(6) | 16:45 | 16:02 | 15:59
26(07:30 | 06:41 | 05:44 |05:42 | 04:59 | 04:49 | 05:16 | 05:59 | 06:42 07:30 (6) | 06:27 | 07:15 | 07:44
|16:38 | 17:29 | 18:12 |19:58 | 20:39 [ 20:59  [20:39 | 19:48 | 18:43 25  07:55(6) | 16:43 | 16:02 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58  |04:50 | 05:17 | 06:00 | 06:44 07:30 (6) | 06:29 |07:17 | 07:44
|16:40 | 17:31 | 18:14 |20:00  |20:40  |20:59  [20:38 | 19:46  |18:41 24 07:54(6) | 16:42 | 16:01 | 16:01
2807:28 | 06:37 | 05:40 | 05:38 | 04:57  |04:50 | 05:19 | 06:01 | 06:45 07:30 (6) | 06:31 | 07:18 | 07:44
|16:42 | 17:32 | 18:15 |20:01  |20:41  |20:59  [20:37 | 19:44  |18:39 24  07:54 (6) | 16:40 | 16:00 | 16:01
2907:27 | | 06:38 | 05:37 | 04:56  |04:51 | 05:20 | 06:03 | 06:47 07:30 (6) | 06:32 |07:20 | 07:45
|16:43 | | 19:17 |20:03 | 20:42 | 20:59  [20:36 | 19:42 | 18:37 23  07:53(6) | 16:38 |15:59 | 16:02
30| 07:26 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 07:31 (6) | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:44 | 20:59  [20:3¢ | 19:40 | 18:35 21  07:52(6) | 16:36 | 15:59 | 16:03
31]07:24 | | 06:34 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:20 | |20:45 | [20:33  |19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | 309 | | | | | | 280 | 40 | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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All receptors are in green house mode
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Calculation: Shadow Impact Variant 2 Shadow receptor: K - SH P3
Assumptions for shadow calculations

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

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

The WTG is always operating

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 07:55 (6) | 05:33 | 04:54 05:41 (2)
| 16:05 | 16:48 | 17:34 | 19:21 26 08:21 (6) | 20:06 | 20:46 16 05:57 (2)
2 | 07:45 | 07:22 | 06:33 | 06:29 07:55 (6) | 05:31 | 04:53 05:41 (2)
| 16:06 | 16:50 | 17:35 | 19:23 23 08:18 (6) | 20:07 | 20:47 18 05:59 (2)
3107:45 | 07:20 | 06:32 | 06:27 07:57 (6) | 05:30 | 04:52 05:40 (2)
| 16:07 | 16:51 | 17:37 |19:24 19  08:16 (6) | 20:08 | 20:47 19 05:59 (2)
4107:45 | 07:19 | 06:30 | 06:25 08:00 (6) | 05:28 | 04:52 05:40 (2)
| 16:08 | 16:53 | 17:38 | 19:26 12 08:12 (6) | 20:10 | 20:48 21 06:01(2)
51 07:45 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 05:40 (2)
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 21 06:01 (2)
6] 07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 05:40 (2)
| 16:10 | 16:56 | 17:42 | 19:29 | 20:13 | 20:50 22 06:02 (2)
7107:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 05:40 (2)
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 23 06:03(2)
8| 07:44 | 07:13 | 06:21 06:57 (4) | 06:17 | 05:22 | 04:50 05:39 (2)
| 16:13 | 17:00 | 17:45 11 07:08 (4) | 19:31 | 20:16 | 20:52 23 06:02(2)
9107:43 | 07:11 | 06:19 06:55 (4) | 06:15 06:56 (3) | 05:20 | 04:49 05:39 (2)
|16:14 | 17:00 | 17:46 15 07:10 (4) | 19:33 9  07:05(3) | 20:17 |20:52 24 06:03 (2)
10 | 07:43 | 07:10 | 06:17 06:53 (4) | 06:13 06:53 (3) | 05:19 | 04:49 05:40 (2)
| 16:15 | 17:03 | 17:48 19 07:12(4) | 19:34 15 07:08 (3) | 20:18 | 20:53 24 06:04 (2)
111 07:43 | 07:08 | 06:15 06:51 (4) | 06:11 06:51 (3) | 05:17 | 04:49 05:39 (2)
| 16:16 | 17:04 | 17:49 22 07:13(4) | 19:36 18 07:09 (3) | 20:20 | 20:54 24 06:03(2)
12 |1 07:42 | 07:06 | 06:13 06:50 (4) | 06:09 06:50 (3) | 05:16 | 04:48 05:39 (2)
| 16:18 | 17:06 | 17:51 23 07:13(4) | 19:37 20 07:10 (3) | 20:21 | 20:55 25 06:04 (2)
13| 07:42 | 07:05 | 06:11 06:50 (4) | 06:07 06:48 (3) | 05:14 | 04:48 05:39 (2)
| 16:19 | 17:08 | 17:52 32 07:22 (6) | 19:39 23 07:11(3) | 20:23 | 20:55 25 06:04 (2)
14| 07:41 | 07:03 | 06:09 06:48 (4) | 06:05 06:47 (3) | 05:13 | 04:48 05:40 (2)
| 16:20 | 17:09 | 17:54 36 07:24 (6) | 19:40 24 07:11(3) | 20:24 | 20:56 25 06:05(2)
15| 07:40 | 07:01 | 06:07 06:48 (4) | 06:03 06:47 (3) | 05:11 | 04:48 05:40 (2)
| 16:22 | 17:11 | 17:55 38 07:26 (6) | 19:42 24 07:11 (3) | 20:25 | 20:56 25 06:05(2)
16 | 07:40 | 07:00 | 06:05 06:48 (4) | 06:01 06:46 (3) | 05:10 | 04:48 05:40 (2)
| 16:23 | 17:13 | 17:57 39 07:27 (6) | 19:43 25 07:11 (3) | 20:27 | 20:57 26 06:06 (2)
171 07:39 | 06:58 | 06:03 06:48 (4) | 05:59 06:46 (3) | 05:09 | 04:48 05:40 (2)
| 16:25 | 17:14 | 17:59 40 07:28 (6) | 19:45 24 07:10 (3) | 20:28 | 20:57 26 06:06 (2)
18 | 07:38 | 06:56 | 06:01 06:48 (4) | 05:57 06:47 (3) | 05:08 | 04:48 05:40 (2)
| 16:26 | 17:16 | 18:00 41 07:29 (6) | 19:46 24 07:11(3) | 20:29 | 20:57 26 06:06 (2)
19 | 07:37 | 06:54 | 05:59 06:49 (4) | 05:55 06:46 (3) | 05:06 | 04:48 05:40 (2)
| 16:28 | 17:18 | 18:02 40 07:29 (6) | 19:48 24 07:10 (3) | 20:31 | 20:58 26 06:06 (2)
20 | 07:36 | 06:52 | 05:57 06:50 (4) | 05:53 06:47 (3) | 05:05 | 04:48 05:40 (2)
| 16:29 | 17:19 | 18:03 40 07:30 (6) | 19:49 22 07:09 (3) | 20:32 | 20:58 26 06:06 (2)
211 07:35 | 06:51 | 05:55 06:51 (4) | 05:51 06:47 (3) | 05:04 | 04:48 05:40 (2)
| 16:31 | 17:21 | 18:05 39 07:30 (6) | 19:51 21 07:08 (3) | 20:33 | 20:58 26 06:06 (2)
22 1 07:35 | 06:49 | 05:52 06:53 (4) | 05:49 06:47 (3) | 05:03 | 04:48 05:41 (2)
| 16:32 | 17:22 | 18:06 37 07:30 (6) | 19:52 20 07:07 (3) | 20:34 | 20:59 26 06:07 (2)
231 07:34 | 06:47 | 05:50 06:52 (6) | 05:47 06:48 (3) | 05:02 | 04:48 05:41 (2)
| 16:34 | 17:24 | 18:08 37 07:29 (6) | 19:54 17 07:05 (3) | 20:36 | 20:59 26 06:07 (2)
241 07:32 | 06:45 | 05:48 06:52 (6) | 05:46 06:50 (3) | 05:01 | 04:49 05:41 (2)
| 16:35 | 17:26 | 18:09 37 07:29 (6) | 19:55 14 07:04 (3) | 20:37 | 20:59 26 06:07 (2)
251 07:31 | 06:43 | 05:46 06:51 (6) | 05:44 06:52 (3) | 05:00 | 04:49 05:42 (2)
| 16:37 | 17:27 | 18:11 37 07:28 (6) | 19:57 9 07:01(3) | 20:38 | 20:59 26 06:08 (2)
26 | 07:30 | 06:41 | 05:44 06:51 (6) | 05:42 | 04:59 | 04:49 05:42 (2)
| 16:38 | 17:29 | 18:12 37 07:28 (6) | 19:58 | 20:39 | 20:59 26 06:08 (2)
27 1 07:29 | 06:39 | 05:42 06:51 (6) | 05:40 | 04:58 | 04:50 05:42 (2)
| 16:40 | 17:31 | 18:14 36 07:27 (6) | 20:00 | 20:40 | 20:59 25  06:07 (2)
28 | 07:28 | 06:37 | 05:40 06:52 (6) | 05:38 | 04:57 | 04:50 05:43 (2)
| 16:42 | 17:32 | 18:15 34 07:26 (6) | 20:01 | 20:41 | 20:59 25 06:08 (2)
29 | 07:27 | | 06:38 07:52 (6) | 05:37 | 04:56 05:45 (2) | 04:51 05:42 (2)
| 16:43 | | 19:17 33 08:25(6) | 20:03 | 20:42 8  05:53(2) | 20:59 26 06:08 (2)
30| 07:26 | | 06:36 07:53 (6) | 05:35 | 04:55 05:44 (2) | 04:51 05:43 (2)
| 16:45 | | 19:18 31  08:24 (6) | 20:04 | 20:44 12 05:56 (2) | 20:59 25 06:08 (2)
31107:24 | | 06:34 07:54 (6) | | 04:54 05:43 (2) |
| 16:46 | | 19:20 29 08:23(6) | | 20:45 14 05:57 (2) |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Total, worst case | | | 783 | 413 | 34 | 722
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emad-international.com, support@emd.dk 23/01/2024 20:14 / 12 W|nd PRO




Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 20:12/4.0.531

Project:

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
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Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: K - SH P3
Assumptions for shadow calculations

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

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

The WTG is always operating

| July | August | September | October | Novembei December
1| 04:52 05:43 (2) | 05:24 | 06:07 06:50 (3) | 06:50 07:29 (4) | 06:37 | 07:22
| 20:58 25 06:08 (2) | 20:31 | 19:36 18 07:08 (3) | 18:33 29 07:58 (6) | 16:33 | 15:58
2 | 04:52 05:44 (2) | 05:25 | 06:08 06:52 (3) | 06:51 07:29 (4) | 06:38 | 07:24
| 20:58 24 06:08 (2) | 20:30 | 19:34 15 07:07 (3) | 18:31 22 07:51 (4) | 16:31 | 15:58
3] 04:53 05:45 (2) | 05:26 | 06:10 06:54 (3) | 06:53 07:30 (4) | 06:40 | 07:25
| 20:58 23 06:08 (2) | 20:28 | 19:32 9 07:03(3) | 18:28 20 07:50 (4) | 16:30 | 15:57
4] 04:54 05:44 (2) | 05:28 | 06:11 | 06:54 07:31 (4) | 06:42 | 07:26
| 20:58 24 06:08 (2) | 20:27 | 19:30 | 18:26 17 07:48 (4) | 16:28 | 15:57
5] 04:54 05:45 (2) | 05:29 | 06:13 | 06:55 07:33 (4) | 06:43 | 07:27
| 20:57 23 06:08 (2) | 20:25 | 19:28 | 18:24 13 07:46 (4) | 16:27 | 15:56
6 | 04:55 05:46 (2) | 05:31 | 06:14 | 06:57 07:35 (4) | 06:45 | 07:28
| 20:57 22 06:08 (2) | 20:24 | 19:25 | 18:22 7 07:42(4) | 16:25 | 15:56
7 | 04:56 05:47 (2) | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 20:56 21 06:08 (2) | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8 | 04:57 05:47 (2) | 05:33 | 06:17 07:55 (6) | 07:00 | 06:48 | 07:31
| 20:56 20 06:07 (2) | 20:21 | 19:21 12 08:07 (6) | 18:18 | 16:22 | 15:55
9 | 04:58 05:47 (2) | 05:35 | 06:18 07:51 (6) | 07:01 | 06:50 | 07:32
| 20:55 20  06:07 (2) | 20:19 | 19:19 19  08:10 (6) | 18:16 | 16:21 | 15:55
10 | 04:59 05:48 (2) | 05:36 | 06:20 07:48 (6) | 07:03 | 06:51 | 07:33
| 20:55 19 06:07 (2) | 20:17 | 19:17 23 08:11(6) | 18:14 | 16:19 | 15:55
11 | 04:59 05:49 (2) | 05:37 | 06:21 07:47 (6) | 07:04 | 06:53 | 07:34
| 20:54 17 06:06 (2) | 20:16 | 19:15 26 08:13(6) | 18:12 | 16:18 | 15:55
12 | 05:00 05:50 (2) | 05:39 | 06:23 07:45 (6) | 07:06 | 06:54 | 07:35
| 20:53 16 06:06 (2) | 20:14 | 19:13 29 08:14 (6) | 18:10 | 16:17 | 15:55
13 | 05:01 05:52 (2) | 05:40 | 06:24 07:44 (6) | 07:07 | 06:56 | 07:36
| 20:53 13 06:05 (2) | 20:12 | 19:11 31 08:15(6) | 18:08 | 16:15 | 15:55
14 | 05:02 05:53 (2) | 05:42 | 06:25 07:43 (6) | 07:09 | 06:57 | 07:37
| 20:52 10 06:03 (2) | 20:10 | 19:09 33  08:16 (6) | 18:06 | 16:14 | 15:55
15 | 05:03 05:56 (2) | 05:43 | 06:27 07:41 (6) | 07:10 | 06:59 | 07:37
| 20:51 5 06:01(2) | 20:09 | 19:07 35 08:16 (6) | 18:04 | 16:13 | 15:55
16 | 05:04 | 05:44 | 06:28 07:41 (6) | 07:12 | 07:01 | 07:38
| 20:50 | 20:07 | 19:04 36 08:17 (6) | 18:02 | 16:11 | 15:55
17 | 05:05 | 05:46 | 06:30 07:40 (6) | 07:13 | 07:02 | 07:39
| 20:49 | 20:05 | 19:02 36 08:16 (6) | 18:00 | 16:10 | 15:56
18 | 05:07 | 05:47 06:57 (3) | 06:31 07:39 (6) | 07:15 | 07:04 | 07:40
| 20:48 | 20:03 11 07:08 (3) | 19:00 37 08:16 (6) | 17:58 | 16:09 | 15:56
19 | 05:08 | 05:49 06:56 (3) | 06:32 07:39 (6) | 07:16 | 07:05 | 07:40
| 20:47 | 20:01 14 07:10(3) | 18:58 37 08:16 (6) | 17:56 | 16:08 | 15:56
20 | 05:09 | 05:50 06:54 (3) | 06:34 07:38 (6) | 07:18 | 07:07 | 07:41
| 20:46 | 19:59 17 07:11(3) | 18:56 37 08:15(6) | 17:54 | 16:07 | 15:57
211 05:10 | 05:51 06:52 (3) | 06:35 07:39 (4) | 07:20 | 07:08 | 07:42
| 20:45 | 19:57 20 07:12 (3) | 18:54 37 08:16 (6) | 17:52 | 16:06 | 15:57
22 ] 05:11 | 05:53 06:51 (3) | 06:37 07:36 (4) | 07:21 | 07:10 | 07:42
| 20:44 | 19:56 22 07:13(3) | 18:52 39 08:15(6) | 17:51 | 16:05 | 15:57
23] 05:12 | 05:54 06:50 (3) | 06:38 07:33 (4) | 07:23 | 07:11 | 07:43
| 20:43 | 19:54 23 07:13(3) | 18:50 40 08:13 (6) | 17:49 | 16:04 | 15:58
24 | 05:14 | 05:56 06:49 (3) | 06:40 07:33 (4) | 07:24 | 07:13 | 07:43
| 20:42 | 19:52 24 07:13 (3) | 18:47 40 08:13 (6) | 17:47 | 16:03 | 15:59
25 | 05:15 | 05:57 06:49 (3) | 06:41 07:31 (4) | 06:26 | 07:14 | 07:43
| 20:41 | 19:50 25 07:14 (3) | 18:45 41 08:12 (6) | 16:45 | 16:02 | 15:59
26 | 05:16 | 05:59 06:49 (3) | 06:42 07:31 (4) | 06:27 | 07:15 | 07:44
| 20:39 | 19:48 24 07:13(3) | 18:43 40 08:11 (6) | 16:43 | 16:02 | 16:00
27 | 05:17 | 06:00 06:48 (3) | 06:44 07:29 (4) | 06:29 | 07:17 | 07:44
| 20:38 | 19:46 25 07:13(3) | 18:41 40 08:09 (6) | 16:42 | 16:01 | 16:01
28 | 05:19 | 06:01 06:49 (3) | 06:45 07:29 (4) | 06:31 | 07:18 | 07:44
| 20:37 | 19:44 24 07:13(3) | 18:39 39 08:08 (6) | 16:40 | 16:00 | 16:01
29 | 05:20 | 06:03 06:48 (3) | 06:47 07:29 (4) | 06:32 | 07:20 | 07:45
| 20:35 | 19:42 24 07:12 (3) | 18:37 36  08:05 (6) | 16:38 | 15:59 | 16:02
30 | 05:21 | 06:04 06:49 (3) | 06:48 07:29 (4) | 06:34 | 07:21 | 07:45
| 20:34 | 19:40 22 07:11 (3) | 18:35 34 08:03(6) | 16:36 | 15:59 | 16:03
31 ] 05:22 | 06:06 06:50 (3) | | 06:35 | | 07:45
| 20:33 | 19:38 20 07:10(3) | | 16:35 | | 16:04
Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | 282 | 295 | 819 | 108 | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: L - SH MH1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January | February | March | April | May |June | July | August | er b IN b, | December
107:45 14:48 (1) | 07:23 | 06:35  |06:31  [05:33 | 04:53 | 04:52  |05:24  |06:07 | 06:50 | 06:37 | 07:22 14:34 (1)
| 16:05 31 15:19(1) | 16:48 | 17:34 [ 19:21 | 20:05 | 20:46  |20:58  [20:31 [ 19:36 | 18:33 | 16:33 | 15:58 31 15:05(1)
2| 07:45 14:48 (1) | 07:22 | 06:33  |06:29  |05:31 | 04:53 | 04:52  |05:25  |06:08 | 06:51 | 06:38 | 07:24 14:34 (1)
|16:06 32 15:20(1) | 16:50 [ 17:35 [ 19:22 [ 20:07 | 20:47  |20:58  [20:30 [ 19:3¢ | 18:30 | 16:31 | 15:57 32 15:06 (1)
3107:45 14:49 (1) | 07:20 | 06:31 | 06:27  |05:30 | 04:52 | 04:53  |05:26  |06:10 | 06:52 | 06:40 | 07:25 14:35 (1)
|16:07 32 15:21(1) | 16:51 [ 17:37 [ 19:24 | 20:08 | 20:47  |20:58  [20:28 [ 19:32 | 18:28 | 16:30 | 15:57 32 15:07 (1)
4| 07:45 14:48 (1) | 07:19 | 06:29  |06:25 | 05:28 | 04:51 | 04:54  |05:28  |06:11 | 06:54 | 06:42 | 07:26 14:35 (1)
| 16:08 32 15:20(1) | 16:53 [ 17:38 [ 19:25 [ 20:10 | 20:48  |20:58  [20:27 [ 19:30 | 18:26 | 16:28 | 15:57 32 15:07 (1)
5| 07:45 14:49 (1) | 07:17 | 06:27  |06:23  |05:26 | 04:51 | 04:54  |05:29  |06:13 | 06:55 | 06:43 | 07:27 14:35 (1)
|16:09 32 15:21(1) | 16:54 | 17:40 [ 19:27 [ 20:11 | 20:49 | 20:57  [20:25 [ 19:27 | 18:24 | 16:26 | 15:56 32 15:07 (1)
6 | 07:44 14:50 (1) | 07:16 | 06:25  |06:21  |05:25 | 04:50 | 04:55  |05:30 | 06:14 | 06:57 | 06:45 | 07:28 14:36 (1)
|16:10 32 15:22(1) | 16:56 | 17:41 [ 19:28 [ 20:13 | 20:50 | 20:57 [ 20:24 [ 19:25 | 18:22 | 16:25 | 15:56 32 15:08 (1)
7| 07:44 14:50 (1) | 07:14 | 06:23 | 06:19  |05:23 | 04:50 | 04:56  |05:32  |06:15 | 06:58 | 06:46 | 07:30 14:36 (1)
|16:11 32 15:22(1) | 16:58 | 17:43 [ 19:30 | 20:14 | 20:51 | 20:56 [ 20:22 [ 19:23 | 18:20 | 16:23 | 15:56 32 15:08 (1)
8| 07:44 14:51 (1) | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 | 04:57  |05:33  [06:17  |07:00 | 06:48 | 07:31 14:37 (1)
|16:12 32 15:23(1) | 16:59 | 17:45 [ 19:31 [ 20:16 | 20:52 | 20:56  [20:20 [ 19:21 | 18:18 | 16:22 | 15:55 32 15:09 (1)
9| 07:43 14:51 (1) | 07:11 | 06:19  |06:15  |05:20 | 04:49 | 04:58  |05:3¢  |06:18  |07:01 | 06:50 | 07:32 14:37 (1)
|16:144 32 15:23(1) [17:01  |17:46 [ 19:33 [ 20:17 | 20:52 | 20:55 [ 20:19 [ 19:19 | 1816 | 16:21 | 15:55 32 15:09 (1)
10 | 07:43 14:52 (1) | 07:10 | 06:17  |06:13  |05:18  |04:49  |04:58  |05:36  |06:20  |07:03 | 06:51 | 07:33 14:37 (1)
| 16:15 32 15:24(1) [17:03 | 17:48  [19:34 | 20:18 | 20:53 | 20:55 [ 20:17 [ 19:17 | 1814 | 16:19 | 15:55 32 15:09 (1)
11 | 07:43 14:52 (1) | 07:08 | 06:15  |06:11  |05:17  |04:48 | 04:59  |05:37  |06:21  |07:04 | 06:53 | 07:34 14:38 (1)
|16:16 31 15:23(1) | 17:04 | 17:49  [19:36 | 20:20 | 20:54 | 20:54  [20:15 [ 19:15 | 1812 | 16:18 | 15:55 32 15:10 (1)
12 | 07:42 14:52 (1) | 07:06 | 06:13  |06:09  |05:15 | 04:48  |05:00  |05:39  |06:22  |07:06 | 06:54 | 07:35 14:38 (1)
|16:18 31 15:23(1) [17:06 | 17:51  [19:37 [ 20:21 | 20:55 | 20:53 [ 20:14 [ 19:13 | 1810 | 16:16 | 15:55 32 15:10 (1)
13 | 07:42 14:53 (1) | 07:05 | 06:11  |06:07  |05:14  |04:48  |05:01  |05:40  |06:24 | 07:07 | 06:56 | 07:36 14:39 (1)
|16:19 31  15:24(1) [17:08  |17:52  [19:39 | 20:23 | 20:55  |20:53  [20:12 [ 19:11 | 18:08 | 16:15 | 15:55 31 15:10 (1)
14 | 07:41 14:53 (1) | 07:03 | 06:09  |06:05  |05:13  |04:48  |05:02  |05:41  [06:25  |07:09 | 06:57 | 07:37 14:40 (1)
|16:20 31  15:24(1) [ 17:09 | 17:54 [ 19:40 | 20:24 | 20:56 | 20:52  [20:10 [ 19:09 | 18:06 | 16:14 | 15:55 31 15:11(1)
15 | 07:40 14:54 (1) | 07:01 | 06:07  |06:03  |05:11  |04:48  |05:03  |05:43  |06:27 |07:10 | 06:59 | 07:37 14:40 (1)
|16:22 30 15:24(1) | 17:11  |17:55 [ 19:42 | 20:25 | 20:56 | 20:51 [ 20:08 | 19:06 | 18:04 | 16:13 | 15:55 31 15:11(1)
16 | 07:40 14:54 (1) | 07:00 | 06:05  |06:01  |05:10  |04:48  |05:04  |05:44  |06:28  |07:12  |07:01 14:42 (1) | 07:38 14:40 (1)
|16:23 30 15:24(1) [17:13  |[17:57 [ 19:43 | 20:27 | 20:57  |20:50 [ 20:07 | 19:04 | 18:02 | 16:11 8 14:50 (1) |15:55 31 15:11(1)
17| 07:39 14:56 (1) | 06:58 | 06:03 | 05:59  |05:09 | 04:48  |05:05 |05:46  |06:29  |07:13 | 07:02 14:40 (1) | 07:39 14:41 (1)
|16:25 29 15:25(1) | 17:14 | 17:58 | 19:45 | 20:28 | 20:57  [20:49  [20:05 [ 19:02 | 1800  |16:10 13  14:53 (1) | 15:55 31  15:12(1)
18 | 07:38 14:57 (1) | 06:56 | 06:01 | 05:57 | 05:07  |04:48  |05:06 |05:47 |06:31 | 07:15 | 07:04 14:37 (1) | 07:40 14:42 (1)
|16:26 28 15:25(1) | 17:16 | 18:00 | 19:46  |20:29  |20:57  |20:48  |20:03 [ 19:00 | 17:58  |16:09 17 14:54 (1) | 15:56 30  15:12 (1)
19 | 07:37 14:57 (1) | 06:54 | 05:59 | 05:55 | 05:06 | 04:48  |05:08 |05:48 |06:32 |07:16 | 07:05 14:36 (1) | 07:40 14:41 (1)
|16:27 27 15:24(1) | 17:17 | 1801  |19:48  |20:31  |20:58  |20:47  |20:01 | 18:58 | 17:56 | 16:08 20 14:56 (1) | 15:56 31  15:12 (1)
20 | 07:36 14:58 (1) | 06:52 | 05:57 | 05:53 | 05:05  |04:48  |05:09 |05:50  |06:34  |07:18 | 07:07 14:36 (1) | 07:41 14:42 (1)
|16:29 26 15:24(1) | 17:19 | 18:03 | 19:49  |20:32  |20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 22 14:58 (1) | 15:56 31  15:13 (1)
21| 07:35 15:00 (1) | 06:51 | 05:54 | 05:51  |05:04  |04:48  |05:10 |05:51  |06:35 |07:20 | 07:08 14:35 (1) | 07:42 14:43 (1)
|16:30 24 15:24(1) | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 24 14:59 (1) | 15:57 31  15:14 (1)
22| 07:34 15:01 (1) | 06:49 | 05:52 | 05:49  |05:03  |04:48  |05:11  |05:53  |06:37 |07:21 | 07:10 14:34 (1) | 07:42 14:43 (1)
|16:32 22 15:23(1) | 17:22 | 18:06 | 19:52 | 20:34  |20:59 | 20:44 | 19:56 [ 18:52 | 17:50 | 16:05 26  15:00 (1) | 15:557 31  15:14 (1)
23| 07:34 15:01 (1) | 06:47 | 05:50 | 05:47 | 05:02  |04:48  |05:12 | 05:54 |06:38  |07:23 | 07:11 14:33 (1) | 07:43 14:43 (1)
|16:3¢ 20 15:21(1) | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 27 15:00 (1) | 15:58 31  15:14 (1)
24 07:32 15:03 (1) | 06:45 | 05:48 | 05:45 | 05:00 |04:49  |05:13  |05:56 |06:39 |07:24 | 07:13 14:34 (1) | 07:43 14:44 (1)
|16:35 17 15:20(1) | 17:26 | 18:09 | 19:55  |20:37 | 20:59  |20:42  |19:52 | 1847 | 17:47 | 16:03 28 15:02 (1) | 15:58 31  15:15(1)
25| 07:31 15:06 (1) | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 14:33 (1) | 07:43 14:44 (1)
|16:37 13 15:19(1) | 17:27 | 1811 | 19:57 | 20:38  |20:59  |20:41 | 19:50 | 18:45 | 1645 | 16:02 29  15:02 (1) | 15:59 31  15:15(1)
26 | 07:30 15:09 (1) | 06:41 | 05:44 | 05:42 | 04:58 | 04:49  |05:16  |05:58 | 06:42 | 06:27 | 07:15 14:33 (1) | 07:44 14:45 (1)
| 16:38 7 15:16(1) | 17:29 | 18:12  [19:58  [20:39 [ 20:59 [ 20:39  [19:48 | 1843 | 16:43 | 16:01 30 15:03(1) |16:00 31  15:16 (1)
27| 07:29 |06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 14:33 (1) | 07:44 14:46 (1)
| 16:40 [17:30 | 1814  [20:00  [20:40  [20:59  [20:38 | 19:46 | 1841 | 1641  |16:01 30 15:03 (1) | 16:00 31  15:17 (1)
28 | 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 14:33 (1) | 07:44 14:46 (1)
| 16:41 [17:32 | 1815  [20:01  |20:41  [20:59  [20:37 | 19:44 | 18:39 | 16140 | 16:00 31  15:04 (1) | 16:01 31  15:17 (1)
29 | 07:27 | |06:338 | 05:36 | 04:56 | 04:51 | 05:20 |06:03 | 06:47 | 06:32 | 07:20 14:33 (1) | 07:45 14:46 (1)
| 16:43 | |19:16  [20:03  [20:42  [20:59  [20:35 | 19:42 [ 18:37  |16:38  |15:59 31  15:04 (1) 16:02 32  15:18 (1)
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:551 | 05:21 | 06:04 | 06:48 | 06:3¢ | 07:21 14:34 (1) | 07:45 14:47 (1)
| 16:45 | |19:18 | 20:04  |20:44 | 20:59 | 20:34  [19:40 | 18:35  |16:36  |15:59 31 15:05(1)|16:03 31 15:18(1)
31| 07:24 | |06:33 | | 04:54 | |05:22 ] 06:05 | | 06:35 | | 07:45 14:47 (1)
| 16:46 | [19:19 | | 20:45 | [20:33  19:38 | |16:35 | | 16:04 32 15:19(1)

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Total, worst case | 716 | | | | | | | | | | 367 | 973
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: M - SH MH2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:57
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:48  |20:58  |20:28 | 19:32  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:51 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
51 07:45 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:12 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:53 | 20:55  |20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:09 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:55
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:18 | 18:01 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
| 16:30 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:35 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:50 | 16:05 | 15:57
231 07:34 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:00 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:13 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30| 07:26 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:44 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - RadoSovce Voropsinske Modidfany - Radosovce  Freemind sro
Variant 2 MC Sklodowskej, 17

Shadow Impact .
Shadow-Flicker Worst Case SK-85104 Bratislava

All receptors are in green house mode 4421905942960

Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:

ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 2 Shadow receptor: N - SH PM2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June [ July | August | er b IN betf December
1107:45  |07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:57 (6) | 04:52 06:04 (6) | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48  |17:3¢ | 19:21 | 20:06 | 20:46 30 06:27(6) | 20:58 28 06:32(6) | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2]07:45 | 07:22 | 06:3¢4 | 06:29 | 05:31 | 04:53 05:57 (6) | 04:53 06:04 (6) | 05:25 | 06:08 | 06:51 | 06:38 | 07:24
| 16:06 | 16:50  |17:35  |19:23 | 20:07 |20:47 30 06:27(6) | 20:58 28 06:32(6) | 20:30 | 19:34 [ 18:31  |16:31 | 15:58
3]07:45 |07:20 | 06:32 | 06:27 | 05:30 | 04:52 05:57 (6) | 04:53 06:04 (6) | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51  |17:37 | 19:24 | 20:08 |20:47 29 06:26(6) | 20:58 29 06:33(6) | 20:28 | 19:32 | 18:28  |16:30 | 15:57
4|07:45 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 05:58 (6) | 04:54 06:03 (6) | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53  |17:38  |19:26 | 20:10 |20:48 29 06:27(6) | 20:58 29 06:32(6) | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5|07:45 | 07:17  |06:28 | 06:23 | 05:26 | 04:51 05:57 (6) | 04:55 06:04 (6) | 05:29 | 06:13 | 06:56 | 06:43 | 07:27
| 16:09 | 16:55  |17:40  |19:27 | 20:11 | 20:49 30 06:27(6) | 20:57 29 06:33(6) | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
607:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 05:58 (6) | 04:55 06:04 (6) | 05:31 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42  |19:29 | 20:13 [20:50 29  06:27(6) | 20:57 29 06:33(6) | 20:24 | 19:25 [ 18:22 | 16:25 | 15:56
7|07:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 05:59 (6) | 04:56 06:05(6) | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
|16:12 | 16:58 | 17:43  [19:30 | 20:14 [20:51 29 06:28(6) | 20:56 29  06:34 (6) | 20:22 | 19:23 [ 18:20 | 16:24 | 15:56
8|07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 05:58 (6) | 04:57 06:04 (6) | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45  |19:31 | 20:16 [20:52 29 06:27(6) | 20:56 29 06:33(6) | 20:21 | 19:21 | 18:18  |16:22 | 15:56
907:43 | 07:11  |06:19 | 06:15 | 05:20 | 04:49 05:59 (6) | 04:58 06:04 (6) | 05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46  |19:33 | 20:17 [20:52 28  06:27(6) | 20:55 30 06:34 (6) | 20:19 | 19:19 | 18:16  |16:21 | 15:55
10 07:43  |07:10 | 06:17 | 06:13 | 05:19 | 04:49 05:59 (6) | 04:59 06:04 (6) | 05:36 | 06:20 [ 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48  |19:3¢ | 20:18 [20:53 29 06:28(6) | 20:55 30 06:34 (6) | 20:17 | 19:17 | 18:14  |16:19 | 15:55
11]07:43  |07:08 | 06:15 | 06:11 | 05:17 | 04:49 05:59 (6) | 05:00 06:05(6) | 05:37 | 06:21  |07:04 | 06:53 | 07:34
| 16:16 | 17:05  |17:49  |19:36 | 20:20 | 20:54 28  06:27(6) | 20:54 29  06:34 (6) | 20:16 | 19:15 [ 18:12  |16:18 | 15:55
1207:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 05:59 (6) | 05:00 06:05(6) | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51  [19:37 | 20:21 | 20:54 28  06:27(6) | 20:53 30 06:35(6) | 20:14 | 19:13 [ 18:10 | 16:17 | 15:55
13|07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 06:00 (6) | 05:01 06:05 (6) | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08  |17:52  |19:39 | 20:23 [ 20:55 28 06:28(6) | 20:53 30 06:35(6) | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 | 06:05 | 05:13 06:10 (6) | 04:48 06:00 (6) | 05:02 06:06 (6) | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54  |19:40 | 20:24 2 06:12(6) | 20:56 28 06:28 (6) | 20:52 29  06:35(6) | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:00 | 06:07 | 06:03 | 05:11 06:05 (6) | 04:48 06:00 (6) | 05:03 06:06 (6) | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:56  [19:42  [20:25 11  06:16(6) | 20:56 28  06:28 (6) | 20:51 29  06:35(6) | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 07:40 | 07:00 | 06:05 | 06:01 | 05:10 06:03 (6) | 04:48 06:01 (6) | 05:04 06:06 (6) | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
|16:23 | 17:13  |17:57  [19:43  |20:27 15 06:18(6) | 20:57 27  06:28 (6) | 20:50 29  06:35(6) | 20:07 | 19:04 | 18:02 | 16:12 | 15:55
1707:39 | 06:58 | 06:03 | 05:59 | 05:09 06:02 (6) | 04:48 06:01 (6) | 05:06 06:06 (6) | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
|16:25  |17:14  |17:59 | 19:45 | 20:28 17  06:19(6) | 20:57 27  06:28 (6) | 20:49 29  06:35(6) | 20:05 | 19:02  |18:00 | 16:10 | 15:56
18]07:38 | 06:56 | 06:01 | 05:57 | 05:08 06:01 (6) | 04:48 06:01 (6) | 05:07 06:07 (6) | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 | 19:46 | 20:29 20 06:21(6) | 20:57 27 06:28 (6) | 20:48 28  06:35(6) | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19]07:37 | 06:54 | 05:59 | 05:55 | 05:06 06:00 (6) | 04:48 06:01 (6) | 05:08 06:07 (6) | 05:49 | 06:32 | 07:17 | 07:05 | 07:40
|16:28 | 17:18 | 18:02 | 19:48 | 20:31 22 06:22(6) | 20:58 27 06:28 (6) | 20:47 28 06:35(6) | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20|07:36 | 06:53 | 05:57  |05:53 | 05:05 05:59 (6) | 04:48 06:01 (6) | 05:09 06:07 (6) | 05:50 | 06:3¢4 | 07:18 | 07:07 | 07:41
|16:29 | 17:19 | 18:03 | 19:49 [ 20:32 24 06:23(6) | 20:58 27 06:28 (6) | 20:46 27 06:34(6) | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21]07:35 | 06:51 | 05:55  |05:51 | 05:04 05:59 (6) | 04:48 06:01 (6) | 05:10 06:08 (6) | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
|16:31  |17:21 | 1805 | 19:51 | 20:33 24 06:23(6) | 20:58 28  06:29 (6) | 20:45 26  06:34(6) | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22107:35 | 06:49 | 05:52  |05:49 | 05:03 05:58 (6) | 04:48 06:02 (6) | 05:11 06:08 (6) | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
|16:32  |17:23 | 18:06 | 19:52 | 20:34 26  06:24(6) | 20:59 28  06:30 (6) | 20:44 25 06:33(6) | 19:56 | 18:52 | 17:51 | 16:05 | 15:58
23|07:34 | 06:47 | 05:50 | 05:47 | 05:02 05:58 (6) | 04:49 06:02 (6) | 05:12 06:09 (6) | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:3¢ | 17:24 | 18:08 [ 19:54 | 20:36 27 06:25(6) | 20:59 27  06:29 (6) | 20:43 24  06:33(6) | 19:54 | 18:50 | 17:49 | 16:04 | 15:58
24|07:32 | 06:45 | 05:48 | 05:46 | 05:01 05:58 (6) | 04:49 06:02 (6) | 05:14 06:09 (6) | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
|16:35 | 17:26 | 18:09 [ 19:55 | 20:37 27 06:25(6) | 20:59 27  06:29 (6) | 20:42 23 06:32(6) | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25|07:31 | 06:43 | 05:46 | 05:44 | 05:00 05:57 (6) | 04:49 06:03 (6) | 05:15 06:11(6) | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37  |17:27 | 1811  [19:57 | 20:38 28 06:25(6) | 20:59 27 06:30 (6) | 20:41 21 06:32(6) | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26|07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:57 (6) | 04:49 06:03 (6) | 05:16 06:12(6) | 05:59 | 06:42 | 06:27 | 07:15 | 07:44
|16:38  |17:29 | 1812 [19:58 | 20:39 28 06:25(6) | 20:59 27 06:30 (6) | 20:39 19  06:31(6) | 19:48 | 18:43  |16:43 | 16:02 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58 05:57 (6) | 04:50 06:03 (6) | 05:17 06:13 (6) | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40  |17:31 | 18:14  [20:00 | 20:40 28 06:25(6) | 20:59 27 06:30(6) | 20:38 16  06:29 (6) | 19:46 | 18:41  |16:42 | 16:01 | 16:01
28|07:28 | 06:37 | 05:40 | 05:38 | 04:57 05:56 (6) | 04:50 06:03 (6) | 05:19 06:14 (6) | 06:01 | 06:45 | 06:31 | 07:18 | 07:44
|16:42  |17:32 | 1815  [20:01  |20:41 30 06:26(6) | 20:59 28 06:31(6) | 20:37 14 06:28 (6) | 19:44 | 18:39  |16:40 | 16:00 | 16:01
2907:27 | | 06:38 | 05:37 | 04:56 05:57 (6) | 04:51 06:03 (6) | 05:20 06:16 (6) | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 | |19:17  ]20:03  |20:42 30 06:27(6) | 20:59 28  06:31(6) | 20:35 9 06:25(6) | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30| 07:26 | | 06:36 | 05:35 | 04:55 05:57 (6) | 04:51 06:04 (6) | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | |19:18 ] 20:04  [20:43 29 06:26(6) | 20:59 27  06:31(6) | 20:34 |19:40 | 18:35 |16:36 | 15:59 | 16:03
31107:24 | | 06:34 | | 04:54 05:57 (6) | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | |19:20 | |20:45 29  06:26 (6) | | 20:33 |19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 417 | 841 | 755 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project:
Veterny park Popudinské Mocidl'any -
Radosovce

SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 2

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 20:12/4.0.531
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Project:
Veterny park Popudinské Mocidl'any - Radosovce

SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 2

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 20:12/4.0.531
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Rado$ovce v Popuciinske: Modlcfany - RadoSovce  Freemind sro
Sﬁ;ggw Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 .
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 23/01/2024 20:12/4.0.531
SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 2
M: SH MH2 N: SH PM2
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - /P Popudinské Mocidrany - RadoSovce Freemind sro
3 Variant 2 MC Sklodowskej, 17

Radosovce Shadow Impact SK-85104 Brati I’
Shadow-Flicker Worst Case - ratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 1 -V2_WTG 1

Assumptions for shadow calculations

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

| January | February |[March | April | May |June | July |August | éOctober | | December
1]07:45 14:48-15:19/31 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22 14:34-15:05/31
| 16:05 |16:48 | 17:34  |19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2| 07:45 14:48-15:20/32 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24 14:34-15:06/32
| 16:06 |16:50 | 17:35 | 19:23  [20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 14:49-15:21/32 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25 14:35-15:07/32
| 16:07 |16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 14:48-15:20/32 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26 14:35-15:07/32
| 16:08 |16:53 | 17:38 | 19:26 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:45 14:49-15:21/32 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27 14:35-15:07/32
| 16:09 |16:55 | 17:40 | 19:27  |20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
6| 07:44 14:50-15:22/32 |07:16 | 06:26 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28 14:36-15:08/32
| 16:10 |16:56 | 17:42 | 19:28  |20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 14:50-15:22/32 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30 14:36-15:08/32
| 16:11 |16:58 | 17:43  |19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8|07:44 14:51-15:23/32 |07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31 14:37-15:09/32
| 16:13 |16:59 | 17:45 | 19:31  [20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:55
9|07:43 14:51-15:23/32 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32 14:37-15:09/32
| 16:14 |17:01 | 17:46  |19:33  [20:17  |20:53 | 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 14:52-15:24/32 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49  |04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33 14:37-15:09/32
| 16:15 |17:03 | 17:48  |19:34  |20:18  |20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 14:52-15:23/31 |07:08 | 06:15 | 06:11 | 05:17 | 04:48  |04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34 14:38-15:10/32
| 16:16 |17:04 | 17:49  |19:36  |20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 14:52-15:23/31 |07:06 | 06:13 | 06:09 | 05:16 | 04:48 |05:00 |05:39 |06:22 |07:06 | 06:54 | 07:35 14:38-15:10/32
| 16:18 |17:06 | 17:51  |19:37  [20:21  [20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13| 07:42 14:53-15:24/31 |07:05 | 06:11 | 06:07 | 05:14 | 04:48  |05:01 |05:40 |06:24 | 07:07 | 06:56 | 07:36 14:39-15:10/31
| 16:19 |17:08 | 17:52  |19:39  [20:23  [20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14 | 07:41 14:53-15:24/31 |07:03 | 06:09 | 06:05 | 05:13 | 04:48  |05:02 |05:42 |06:25 |07:09 | 06:57 | 07:37 14:40-15:11/31
| 16:20 |17:09 | 17:54 | 19:40  |20:24  |20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15| 07:40 14:54-15:24/30 |07:01 | 06:07 | 06:03 | 05:11  |04:48  |05:03 |05:43 |06:27 |07:10 | 06:59 | 07:37 14:40-15:11/31
| 16:22 |17:11 | 17:55 | 19:42  [20:25  [20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 07:40 14:54-15:24/30 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 14:42-14:50/8 | 07:38 14:40-15:11/31
| 16:23 |17:13 | 17:57 | 1943 [20:27  [20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 | 07:39 14:56-15:25/29 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 14:40-14:53/13 | 07:39 14:41-15:12/31
| 16:25 |17:14 | 17:58 | 19:45  [20:28  [20:57 | 20:49 | 20:05 |19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 14:57-15:25/28 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 14:37-14:54/17 | 07:40 14:42-15:12/30
| 16:26 |17:16 | 18:00 | 19:46  |20:29  |20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 14:57-15:24/27 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 14:36-14:56/20 | 07:40 14:41-15:12/31
| 16:28 |17:18 | 18:02 | 19:48  |20:31  [20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 14:58-15:24/26 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 |05:50 | 06:34 | 07:18 | 07:07 14:36-14:58/22 | 07:41 14:42-15:13/31
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21| 07:35 15:00-15:24/24 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 14:35-14:59/24 | 07:42 14:43-15:14/31
| 16:31 |17:21 | 18:05 | 19:51  [20:33  [20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:35 15:01-15:23/22 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 |05:11  [05:53 |06:37 |07:21 | 07:10 14:34-15:00/26 | 07:42 14:43-15:14/31
| 16:32 |17:22 | 18:06 | 19:52  |20:34  [20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:57
23| 07:34 15:01-15:21/20 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 14:33-15:00/27 | 07:43 14:43-15:14/31
| 16:34 |17:24 | 18:08 | 19:54  |20:36  [20:59 | 20:43 | 19:54 | 18:49 [ 17:49 | 16:04 | 15:58
24| 07:32 15:03-15:20/17 | 06:45 | 05:48 | 05:46 | 05:01  |04:49  |05:13 | 05:56 | 06:40 | 07:24 | 07:13 14:34-15:02/28 | 07:43 14:44-15:15/31
| 16:35 |17:26 | 18:09  |19:55  [20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25| 07:31 15:06-15:19/13 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49  |05:15 | 05:57 | 06:41 | 06:26 | 07:14 14:33-15:02/29 | 07:43 14:44-15:15/31
| 16:37 [17:27 | 1811  |19:57  [20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 1645 | 16:02 | 15:59
26 | 07:30 15:09-15:16/7 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49  |05:16 | 05:58 | 06:42 | 06:27 | 07:15 14:33-15:03/30 | 07:44 14:45-15:16/31
| 16:38 [17:29 [ 18:12  [19:58  [20:39  [20:59  [20:39 | 19:48 | 18:43  |16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 14:33-15:03/30 | 07:44 14:46-15:17/31
| 16:40 [17:30 | 18:14  |20:00  [20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 1641 | 16:01 | 16:00
28| 07:28 | 06:37  ]05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:31 | 07:18 14:33-15:04/31 | 07:44 14:46-15:17/31
| 16:41 [17:32 | 1815  [20:01  [20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | |06:38 | 05:36 | 04:56 | 04:51  |05:20 | 06:03 | 06:47 | 06:32 | 07:20 14:33-15:04/31 | 07:45 14:46-15:18/32
| 16:43 | |19:17  ]20:03  |20:42  |20:59  [20:35 |19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:26 | |06:36 | 05:35 | 04:55 | 04:51  |05:21 | 06:04 | 06:48 | 06:3¢ | 07:21 14:34-15:05/31 | 07:45 14:47-15:18/31
| 16:45 | |19:18  |20:04  |20:44  |20:59  [20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31 07:24 | 106:33 | | 04:54 | | 05:22 | 06:06 | |06:35 | | 07:45 14:47-15:19/32
| 16:46 | 119:20 | |20:45 | |20:33 | 19:38 | 116:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 716 0 0 0 0 0 0 0 0 0 367 973

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 2 - V2_WTG 2

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July |August | SeptembdOctober | NovembefDecember
107:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:41-05:57/16 | 04:52 05:43-06:08/25 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34  |19:21 | 20:05 | 20:46 | 20:58 120:31 | 19:36 | 18:33 | 16:33 | 15:58
2| 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 05:41-05:59/18 | 04:52 05:44-06:08/24 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 120:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 05:40-05:59/19 | 04:53 05:45-06:08/23 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
|16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 120:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:40-06:01/21 | 04:54 05:44-06:08/24 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 120:27  |19:30 | 18:26 | 16:28 | 15:57
5107:45 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:40-06:01/21 | 04:54 05:45-06:08/23 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
|16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 120:25 | 19:27 | 18:224 | 16:27 | 15:56
6|07:44 |07:16 |06:25 |06:21 | 05:25 | 04:50 05:40-06:02/22 | 04:55 05:46-06:08/22 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 |20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 05:40-06:03/23 | 04:56 05:47-06:08/21 |05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 |20:22  |19:23 | 18:20 | 16:23 | 15:56
8|07:44 |07:13 |06:21 | 06:17 | 05:22 | 04:50 05:39-06:02/23 | 04:57 05:47-06:07/20 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
|16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 |20:20  |19:21 | 18:18  |16:22 | 15:55
9107:43 |07:11 | 06:19 | 06:15 | 05:20 | 04:49 05:39-06:03/24 | 04:58 05:47-06:07/20 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 |20:19 | 19:19 |18:16 |16:21 | 15:55
1007:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 05:40-06:04/24 | 04:58 05:48-06:07/19 |05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 |20:17 | 19:17 | 18:14 | 16:19 | 15:55
11]07:43 | 07:08 |06:15 | 06:11 | 05:17 | 04:48 05:39-06:03/24 | 04:59 05:49-06:06/17 |05:37 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 |20:15 | 19:15  |18:12 | 16:18 | 15:55
1207:42 | 07:06 |06:13 | 06:09 | 05:16 | 04:48 05:39-06:04/25 | 05:00 05:50-06:06/16 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 |20:14 | 19:13  |18:10 | 16:16 | 15:55
13]07:41 | 07:05 |06:11 | 06:07 | 05:14 | 04:48 05:39-06:04/25 | 05:01 05:52-06:05/13 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
|16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 |20:12 | 19:11  |18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 |06:05 | 05:13 | 04:48 05:40-06:05/25 | 05:02 05:53-06:03/10 |05:41 | 06:25 | 07:09 | 06:57 | 07:36
|16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 |20:10 | 19:09 |18:06 | 16:14 | 15:55
15]07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 05:40-06:05/25 | 05:03 05:56-06:01/5 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 |20:08 | 19:06 |18:04 |16:13 | 15:55
16 |07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 05:40-06:06/26 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 |20:07 | 19:04 |18:02 |16:11 | 15:55
17107:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:40-06:06/26 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 [20:05 [19:02 |18:00 |16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 05:40-06:06/26 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03  |19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 05:40-06:06/26 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
|16:27 | 17:18 | 18:01  |19:48 | 20:31 | 20:58 | 20:47 |20:01 | 18:58 |17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 05:40-06:06/26 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
21|07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 05:40-06:06/26 | 05:10 ]05:51 | 06:35 | 07:20 | 07:08 | 07:42
| 16:30 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 05:41-06:07/26 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
23 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 05:41-06:07/26 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
|16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 |19:54 | 18:49 |17:49 | 16:04 | 15:58
24| 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 05:41-06:07/26 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25 07:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 05:42-06:08/26 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  |19:57 | 20:38 | 20:59 | 20:41 |19:50 | 18:45 | 1645 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 05:42-06:08/26 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 05:42-06:07/25 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
|16:40 [ 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 |19:46 | 18:41 | 1641 | 16:01 | 16:00
2807:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 05:43-06:08/25 | 05:18 |06:01 | 06:45 | 06:30 | 07:18 | 07:44
|16:41  [17:32 | 1815  [20:01 | 20:41 | 20:59 | 20:37 |19:44 | 18:39 | 16140 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 05:45-05:53/8 | 04:51 05:42-06:08/26 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
|16:43 | |19:17  20:03 | 20:4 | 20:59 | 20:35 |19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 05:44-05:56/12 | 04:51 05:43-06:08/25 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | |19:18  |20:04 | 20:43 | 20:59 | 20:34 |19:40 | 18:35 | 16:36 | 15:59 | 16:03
31]07:24 | |06:33 | | 04:54 05:43-05:57/14 | | 05:22 | 06:05 | |06:35 | | 07:45
| 16:46 | |19:19 | | 20:44 | | 20:33 |19:38 | 116:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 0 34 722 282 0 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - Radosovce VP Popudinské Motidrany - Radosovce Freemind sro

Variant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 3 - V2_WTG 3

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July | August | September | October | NovembefDecember
1107:45 |07:23 | 06:35 | 06:31 | 05:33 06:27-06:48/21 | 04:54 | 04:52 | 05:24 | 06:07 06:50-07:08/18 | 06:50 | 06:37 | 07:22
116:05 | 16:48 | 17:3% | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 1 19:36 |18:33 | 16:33 | 15:58
2107:45 | 07:21 | 06:33 | 06:29 | 05:31 06:27-06:47/20 | 04:53 | 04:52 | 05:25 | 06:08 06:52-07:07/15 | 06:51 | 06:38 | 07:23
116:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 |18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 06:27-06:46/19 | 04:52 | 04:53 | 05:26 | 06:10 06:54-07:03/9 | 06:52 | 06:40 | 07:25
116:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 ] 19:32 |18:28 | 16:30 | 15:57
4107:45 |07:19 | 06:29 | 06:25 | 05:28 06:28-06:45/17 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
116:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 ] 19:30 |18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 06:29-06:43/14 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
116:09 | 16:54 | 17:40 | 19:27 | 20:11 |20:49 | 20:57 | 20:25 | 19:27 |18:24 | 16:27 | 15:56
6]07:44 | 07:16 | 06:25 | 06:21 | 05:25 06:31-06:42/11 | 04:50 | 04:55 | 05:30 06:43-06:50/7 | 06:14 | 06:57 | 06:45 | 07:28
116:10 | 16:56 | 17:41 | 19:28 | 20:13 |20:50 | 20:57 | 20:24 | 19:25 |18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 06:34-06:38/4 | 04:50 | 04:56 | 05:32 06:40-06:52/12 | 06:15 | 06:58 | 06:46 | 07:29
116:11 | 16:58 | 17:43 | 19:30 | 20:14 |20:51 | 20:56 | 20:22 | 19:23 |18:20 | 16:23 | 15:56
807:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 06:38-06:53/15 | 06:17 | 07:00 | 06:48 | 07:31
116:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
91 07:43 | 07:11 | 06:19 | 06:15 06:56-07:05/9 | 05:20 | 04:49 | 04:58 | 05:35 06:37-06:54/17 | 06:18 | 07:01 | 06:49 | 07:32
|16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 | 20:19 | 19:19 |18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 06:53-07:08/15 | 05:18 | 04:49 | 04:58 | 05:36 06:36-06:55/19 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 ] 07:42 | 07:08 | 06:15 | 06:11 06:51-07:09/18 | 05:17 | 04:48 | 04:59 | 05:37 06:35-06:56/21 | 06:21 | 07:04 | 06:53 | 07:34
116:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 |18:12 | 16:18 | 15:55
12 ] 07:42 | 07:06 | 06:13 | 06:09 06:50-07:10/20 | 05:16 | 04:48 | 05:00 | 05:39 06:34-06:56/22 | 06:22 | 07:06 | 06:54 | 07:35
116:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 |18:10 | 16:16 | 15:55
131 07:41 | 07:05 | 06:11 | 06:07 06:48-07:11/23 | 05:14 | 04:48 | 05:01 | 05:40 06:34-06:56/22 | 06:24 | 07:07 | 06:56 | 07:36
116:19 | 17:08 | 17:52 | 19:39 | 20:23 |20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
141 07:41 | 07:03 | 06:09 | 06:05 06:47-07:11/24 | 05:13 | 04:48 | 05:02 | 05:41 06:34-06:56/22 | 06:25 | 07:09 | 06:57 | 07:36
116:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 06:47-07:11/24 | 05:11 | 04:48 | 05:03 | 05:43 06:33-06:56/23 | 06:27 | 07:10 | 06:59 | 07:37
116:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 06:46-07:11/25 | 05:10 | 04:48 | 05:04 | 05:44 06:34-06:56/22 | 06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57  |20:50 | 20:07 | 19:04 |18:02 | 16:11 | 15:55
17 1 07:39 | 06:58 | 06:03 | 05:59 06:46-07:10/24 | 05:09 | 04:48 | 05:05 | 05:46 06:34-06:55/21 | 06:29 | 07:13 | 07:02 | 07:39
|16:25 | 17:14  |17:58 | 19:45 | 20:28 | 20:57  |20:49 | 20:05 | 19:02 |18:00 | 16:10 | 15:56
18 1 07:38 | 06:56 | 06:01 | 05:57 06:47-07:11/24 | 05:07 | 04:48 | 05:06 | 05:47 06:57-07:08/11 | 06:31 | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 06:34-06:54/20 | 19:00 |17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 06:46-07:10/24 | 05:06 | 04:48 | 05:08 | 05:49 06:56-07:10/14 | 06:32 | 07:16 | 07:05 | 07:40
|16:28 | 17:18 | 18:01 | 19:48 | 20:30 |20:58 | 20:47 | 20:01 06:35-06:54/19 | 18:58 |17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 06:47-07:09/22 | 05:05 | 04:48 | 05:09 | 05:50 06:54-07:11/17 | 06:34 | 07:18 | 07:07 | 07:41
[16:29  |17:19 | 18:03 | 19:49 06:36-06:42/6 | 20:32 |20:58 | 20:46 | 19:59 06:35-06:53/18 | 18:56 | 17:54 | 16:07 | 15:57
21]07:35 | 06:51 | 05:54 | 05:51 06:47-07:08/21 | 05:04 | 04:48 | 05:10 | 05:51 06:52-07:12/20 | 06:35 |07:19 | 07:08 | 07:41
[16:31  |17:21 | 18:04 | 19:51 06:33-06:45/12 | 20:33 |20:58 | 20:45 | 19:57 06:36-06:51/15 | 18:54 |17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 06:47-07:07/20 | 05:03 | 04:48 | 05:11 | 05:53 06:51-07:13/22 | 06:37 |07:21 | 07:10 | 07:42
[16:32  |17:22 | 18:06 | 19:52 06:31-06:46/15 | 20:34 |20:58 | 20:44 | 19:55 06:38-06:49/11 | 18:52 |17:50 | 16:05 | 15:57
23]07:33 | 06:47 | 05:50 | 05:47 06:48-07:05/17 | 05:02 | 04:48 | 05:12 | 05:54 06:50-07:13/23 | 06:38 |07:23 | 07:11 | 07:43
|16:3¢ | 17:24 | 18:07 | 19:54 06:29-06:47/18 | 20:35 20:59 [ 20:43 | 19:54 06:41-06:45/4 | 18:49 |17:49 | 16:04 | 15:58
24107:32 | 06:45 | 05:48 | 05:45 06:50-07:04/14 | 05:01 | 04:49 | 05:13 | 05:56 06:49-07:13/24 | 06:39 |07:24 | 07:12 | 07:43
|16:35 | 17:26 | 18:09 | 19:55 06:29-06:49/20 | 20:37 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 06:52-07:01/9 | 05:00 | 04:49 | 05:15 | 05:57 06:49-07:14/25 | 06:41 |06:26 | 07:14 | 07:43
|16:37  |17:27 | 18:10 | 19:57 06:28-06:49/21 | 20:38 |20:59 [ 20:41 | 19:50 | 18:45 |16:45 | 16:02 | 15:59
26107:30 | 06:41 | 05:44 | 05:42 06:27-06:49/22 | 04:59 | 04:49 | 05:16 | 05:58 06:49-07:13/24 | 06:42 |06:27 | 07:15 | 07:44
116:38 | 17:29 | 18:12 | 19:58 | 20:39 |20:59  [20:39 | 19:48 | 18:43 |16:43 | 16:01 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 06:26-06:49/23 | 04:58 | 04:50 | 05:17 | 06:00 06:48-07:13/25 | 06:44 106:29 | 07:17 | 07:44
116:40 | 17:30 | 18:13 | 20:00 | 20:40 |20:59  [20:38 | 19:46 | 18:41 |16:41 | 16:01 | 16:00
28107:28 | 06:37 | 05:40 | 05:38 06:27-06:49/22 | 04:57 | 04:50 | 05:18 | 06:01 06:49-07:13/24 | 06:45 106:30 | 07:18 | 07:44
|16:41  |17:32 | 18:15 | 20:01 | 20:41 20:59  [20:37 | 19:44 | 18:39 |16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 06:26-06:49/23 | 04:56 | 04:51 | 05:20 | 06:03 06:48-07:12/24 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | |19:16 | 20:03 | 20:42 [20:59  [20:35 | 19:42 | 18:37 |16:38 | 15:59 | 16:02
30| 07:25 | | 06:36 | 05:35 06:26-06:48/22 | 04:55 | 04:51 | 05:21 | 06:04 06:49-07:11/22 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | |19:18 | 20:04 | 20:43 |20:59  [20:34 | 19:40 | 18:35 |16:36 | 15:59 | 16:03
31107:24 | 106:33 | | 04:54 | | 05:22 | 06:05 06:50-07:10/20 | 106:35 | | 07:45
| 16:46 | 119:19 | | 20:44 | |20:33 | 19:38 | |16:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 537 106 0 0 605 42 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 4 - V2_WTG 4

Assumptions for shadow calculations

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

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 07:22-07:42/20 | 05:33 | 04:54 05:58-06:13/15
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45
2] 07:45 | 07:21 | 06:33 | 06:29 07:22-07:40/18 | 05:31 | 04:53 05:58-06:12/14
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46
3107:45 | 07:20 | 06:31 | 06:27 07:24-07:38/14 | 05:30 | 04:52 05:59-06:11/12
| 16:07 | 16:551 | 17:37 | 19:24 | 20:08 | 20:47
4| 07:45 | 07:19 | 06:29 | 06:25 07:26-07:35/9 | 05:28 | 04:52 06:00-06:11/11
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48
51 07:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 06:01-06:09/8
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 06:03-06:08/5
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51
8] 07:44 | 07:13 | 06:21 06:57-07:08/11 | 06:17 | 05:22 | 04:50
| 16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52
9107:43 | 07:11 | 06:19 06:55-07:10/15 | 06:15 | 05:20 06:00-06:07/7 | 04:49
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52
10 | 07:43 | 07:10 | 06:17 06:53-07:12/19 | 06:13 | 05:18 05:58-06:10/12 | 04:49
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53
11 | 07:42 | 07:08 | 06:15 06:51-07:13/22 | 06:11 | 05:17 05:57-06:12/15 | 04:49
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54
12 | 07:42 | 07:06 | 06:13 06:50-07:13/23 | 06:09 | 05:16 05:55-06:12/17 | 04:48
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54
13| 07:41 | 07:05 | 06:11 06:50-07:14/24 | 06:07 | 05:14 05:54-06:14/20 | 04:48
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55
14 | 07:41 | 07:03 | 06:09 06:48-07:13/25 | 06:05 | 05:13 05:54-06:14/20 | 04:48
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56
15 | 07:40 | 07:01 | 06:07 06:48-07:13/25 | 06:03 | 05:11 05:53-06:14/21 | 04:48
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56
16 | 07:39 | 07:00 | 06:05 06:48-07:12/24 | 06:01 | 05:10 05:53-06:15/22 | 04:48
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57
17 | 07:39 | 06:58 | 06:03 06:48-07:12/24 | 05:59 | 05:09 05:53-06:15/22 | 04:48
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57
18 | 07:38 | 06:56 | 06:01 06:48-07:11/23 | 05:57 | 05:07 05:53-06:16/23 | 04:48
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57
19 | 07:37 | 06:54 | 05:59 06:49-07:10/21 | 05:55 | 05:06 05:53-06:16/23 | 04:48
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58
20 | 07:36 | 06:52 | 05:57 06:50-07:09/19 | 05:53 | 05:05 05:53-06:16/23 | 04:48
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58
21| 07:35 | 06:51 | 05:54 06:51-07:07/16 | 05:51 | 05:04 05:53-06:16/23 | 04:48
| 16:31 | 17:21 | 18:04 06:33-06:38/5 | 19:51 | 20:33 | 20:58
22| 07:34 | 06:49 | 05:52 06:53-07:05/12 | 05:49 | 05:03 05:53-06:16/23 | 04:48
| 16:32 | 17:22 | 18:06 06:29-06:42/13 | 19:52 | 20:34 | 20:58
23| 07:33 | 06:47 | 05:50 06:26-06:43/17 | 05:47 | 05:02 05:53-06:16/23 | 04:48
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:59
241 07:32 | 06:45 | 05:48 06:25-06:44/19 | 05:46 | 05:01 05:53-06:16/23 | 04:49
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59
251 07:31 | 06:43 | 05:46 06:24-06:44/20 | 05:44 | 05:00 05:54-06:16/22 | 04:49
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59
26 | 07:30 | 06:41 | 05:44 06:23-06:45/22 | 05:42 | 04:59 05:54-06:15/21 | 04:49
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59
27 1 07:29 | 06:39 | 05:42 06:22-06:45/23 | 05:40 | 04:58 05:54-06:15/21 | 04:50
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59
28| 07:28 | 06:37 | 05:40 06:22-06:45/23 | 05:38 | 04:57 05:54-06:14/20 | 04:50
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59
29 | 07:27 | | 06:38 07:22-07:45/23 | 05:36 | 04:56 05:56-06:15/19 | 04:51
| 16:43 | | 19:16 | 20:03 | 20:42 | 20:59
30 | 07:25 | | 06:36 07:22-07:44/22 | 05:35 | 04:55 05:56-06:14/18 | 04:51
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59
31107:24 | | 06:33 07:22-07:43/21 | | 04:54 05:57-06:13/16 |
| 16:46 | | 19:19 | | 20:44 |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Sum of minutes with flicker 0 0 511 61 454 65

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - Radosovce VP Popudinské Motidrany - Radosovce Freemind sro

Variant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 4 - V2_WTG 4

Assumptions for shadow calculations

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

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

Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 482 46 482 102 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 5 - V2_WTG 5

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July |August | SeptembdOctober | NovembefDecember
107:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 05:36-06:03/27 | 04:52 05:42-06:10/28 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34  |19:21 | 20:05 | 20:45 | 20:58 20:05-20:24/19 |20:31  |19:36 | 18:32 | 16:33 | 15:58
2| 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 05:37-06:04/27 | 04:52 05:42-06:10/28 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 20:06-20:13/7 | 20:58 20:06-20:25/19 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 05:37-06:04/27 | 04:53 05:43-06:11/28 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 20:04-20:14/10 | 20:58 20:07-20:25/18 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:37-06:05/28 | 04:54 05:42-06:11/29 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 |17:38 | 19:25 | 20:10 | 20:48 20:04-20:16/12 | 20:57 20:07-20:24/17 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:37-06:04/27 | 04:54 05:43-06:11/28 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
|16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 20:03-20:16/13 | 20:57 20:08-20:24/16 |20:25  |19:27 | 18:24 | 16:26 | 15:56
6|07:44 |07:16 |06:25 |06:21 | 05:25 | 04:50 05:37-06:05/28 | 04:55 05:43-06:11/28 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 20:03-20:18/15 |20:57 20:09-20:24/15 |20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 05:38-06:06/28 | 04:56 05:44-06:12/28 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 20:02-20:18/16 | 20:56 20:09-20:23/14 |20:22  |19:23  |18:20 | 16:23 | 15:56
8|07:44 |07:13 |06:21 | 06:17 | 05:22 | 04:50 05:37-06:05/28 | 04:57 05:43-06:11/28 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
|16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 20:02-20:19/17 |20:56 20:10-20:22/12 |20:20  |19:21  |18:18 |16:22 | 15:55
9107:43 |07:11  |06:19 | 06:15 | 05:20 | 04:49 05:38-06:06/28 | 04:58 05:44-06:11/27 |05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46  |19:33 | 20:17 | 20:52 20:02-20:20/18 | 20:55 20:11-20:22/11 |20:19  |19:19  |18:16 |16:21 | 15:55
10]07:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 05:38-06:06/28 | 04:58 05:44-06:12/28 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 20:01-20:19/18 | 20:54 20:13-20:21/8 |20:17  |19:17 |18:14 |16:19 | 15:55
11]07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 05:38-06:06/28 | 04:59 05:45-06:12/27 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 20:01-20:20/19 | 20:54 20:15-20:19/4 |20:15 | 19:15 |18:12 |16:18 | 15:55
1207:42 | 07:06 |06:13 | 06:09 | 05:16 | 04:48 05:38-06:06/28 | 05:00 05:45-06:12/27 |05:39 | 06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06 | 17:51 [ 19:37 | 20:21 | 20:54 20:01-20:21/20 | 20:53 |20:14 | 19:13 | 18:10 |16:16 | 15:55
13]07:41 | 07:05 |06:11 | 06:07 | 05:14 | 04:48 05:38-06:06/28 | 05:01 05:45-06:12/27 |05:40 | 06:24 | 07:07 | 06:56 | 07:36
|16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 20:01-20:21/20 | 20:52 |20:12 | 19:11 | 18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 |06:05 | 05:13 | 04:48 05:39-06:07/28 | 05:02 05:46-06:12/26 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
|16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 20:01-20:22/21 | 20:52 |20:10 | 19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 05:39-06:07/28 | 05:03 05:46-06:12/26 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 20:02-20:22/20 | 20:51 |20:08 | 19:06 | 18:04 |16:13 | 15:55
16|07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 05:39-06:07/28 | 05:04 05:47-06:11/24 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:56 20:02-20:22/20 | 20:50 |20:07 |19:04 |18:02 |16:11 | 15:55
17107:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:39-06:07/28 | 05:05 05:47-06:11/24 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 20:02-20:23/21 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 05:40-06:07/27 | 05:06 05:48-06:11/23 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 20:02-20:23/21 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 05:47-05:52/5 | 04:48 05:40-06:07/27 | 05:08 05:49-06:10/21 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 |17:18 | 18:01 | 19:48 | 20:30 | 20:58 20:02-20:23/21 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 05:44-05:55/11 | 04:48 05:40-06:07/27 | 05:09 05:49-06:09/20 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 20:02-20:23/21 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
21 07:35 | 06:51 | 05:54 | 05:51 | 05:04 05:42-05:57/15 | 04:48 05:40-06:08/28 | 05:10 05:50-06:08/18 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 20:02-20:23/21 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 | 05:03 05:41-05:58/17 | 04:48 05:41-06:09/28 | 05:11 05:51-06:07/16 | 05:53 | 06:37  |07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 20:03-20:24/21 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
23107:33 | 06:47 | 05:50 | 05:47 | 05:02 05:40-05:59/19 | 04:48 05:41-06:08/27 | 05:12 05:53-06:06/13 | 05:54 | 06:38 | 07:23 | 07:11 | 07:42
| 16:3¢ | 17:24 | 18:07 | 19:54 | 20:35 | 20:59 20:03-20:24/21 | 20:43 |19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 05:39-06:00/21 | 04:49 05:41-06:08/27 | 05:13 05:54-06:04/10 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 20:03-20:24/21 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
2507:31 | 06:43 | 05:46 | 05:44 | 05:00 05:39-06:01/22 | 04:49 05:41-06:09/28 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 20:03-20:24/21 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:38-06:01/23 | 04:49 05:41-06:09/28 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 20:04-20:25/21 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 05:38-06:02/24 | 04:50 05:41-06:09/28 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59 20:04-20:24/20 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28 | 07:28 | 06:37 | 05:40 | 05:38 | 04:57 05:37-06:02/25 | 04:50 05:42-06:10/28 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 20:05-20:25/20 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 05:37-06:02/25 | 04:51 05:41-06:09/28 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | |19:16  ]20:02 | 20:42 | 20:59 20:04-20:24/20 | 20:35 | 19:42  |18:37 [16:38 | 15:59 | 16:02
30 [07:25 | | 06:36 | 05:35 | 04:55 05:37-06:03/26 | 04:51 05:42-06:10/28 | 05:21 | 06:04 | 06:48 | 06:3%4 |07:21 | 07:45
| 16:45 | |19:18  20:04 | 20:43 | 20:58 20:05-20:25/20 | 20:34 |19:40 | 18:35 |16:36 | 15:59 | 16:03
31107:24 | 106:33 | | 04:54 05:37-06:03/26 | | 05:22 | 06:05 | 106:35 | | 07:45
| 16:46 | 19:19 | | 20:44 | | 20:33 |19:38 | |16:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 0 259 1367 735 0 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 6 - V2_WTG 6

Assumptions for shadow calculations

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

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 07:55-08:21/26 | 05:33 | 04:54 05:57-06:27/30
| 16:05 | 16:48 | 17:34 | 19:21 07:28-07:39/11 | 20:05 | 20:45
2 | 07:45 | 07:21 | 06:33 | 06:29 07:55-08:18/23 | 05:31 | 04:53 05:57-06:27/30
| 16:06 | 16:50 | 17:35 | 19:22 07:23-07:41/18 | 20:07 | 20:46
3107:45 | 07:20 | 06:31 | 06:27 07:57-08:16/19 | 05:30 | 04:52 05:57-06:26/29
| 16:07 | 16:51 | 17:37 | 19:24 07:21-07:43/22 | 20:08 | 20:47
4107:45 | 07:19 | 06:29 | 06:25 08:00-08:12/12 | 05:28 | 04:52 05:58-06:27/29
| 16:08 | 16:53 | 17:38 | 19:25 07:19-07:44/25 | 20:10 | 20:48
51 07:45 | 07:17 | 06:27 | 06:23 07:17-07:45/28 | 05:26 | 04:51 05:57-06:27/30
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49
6| 07:44 | 07:16 | 06:25 | 06:21 07:16-07:46/30 | 05:25 | 04:50 05:58-06:27/29
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50
7| 07:44 | 07:14 | 06:23 | 06:19 07:15-07:46/31 | 05:23 | 04:50 05:59-06:28/29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51
8| 07:44 | 07:13 | 06:21 | 06:17 07:14-07:46/32 | 05:22 | 04:50 05:58-06:27/29
| 16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52
9107:43 | 07:11 | 06:19 | 06:15 07:14-07:46/32 | 05:20 | 04:49 05:59-06:27/28
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52
10 | 07:43 | 07:10 | 06:17 | 06:13 07:13-07:46/33 | 05:19 | 04:49 05:59-06:28/29
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53
11| 07:43 | 07:08 | 06:15 06:56-07:08/12 | 06:11 07:13-07:46/33 | 05:17 | 04:49 05:59-06:27/28
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54
12 | 07:42 | 07:06 | 06:13 06:54-07:10/16 | 06:09 07:12-07:46/34 | 05:16 | 04:48 05:59-06:27/28
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54
13| 07:41 | 07:05 | 06:11 06:52-07:22/30 | 06:07 07:12-07:45/33 | 05:14 | 04:48 06:00-06:28/28
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55
14 | 07:41 | 07:03 | 06:09 06:50-07:24/34 | 06:05 07:12-07:45/33 | 05:13 06:10-06:12/2 | 04:48 06:00-06:28/28
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56
15 | 07:40 | 07:01 | 06:07 06:49-07:26/37 | 06:03 07:12-07:44/32 | 05:11 06:05-06:16/11 | 04:48 06:00-06:28/28
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56
16 | 07:40 | 07:00 | 06:05 06:48-07:27/39 | 06:01 07:12-07:43/31 | 05:10 06:03-06:18/15 | 04:48 06:01-06:28/27
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57
17| 07:39 | 06:58 | 06:03 06:48-07:28/40 | 05:59 07:13-07:42/29 | 05:09 06:02-06:19/17 | 04:48 06:01-06:28/27
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57
18 | 07:38 | 06:56 | 06:01 06:47-07:29/42 | 05:57 07:14-07:41/27 | 05:07 06:01-06:21/20 | 04:48 06:01-06:28/27
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57
19 | 07:37 | 06:54 | 05:59 06:47-07:29/42 | 05:55 07:15-07:40/25 | 05:06 06:00-06:22/22 | 04:48 06:01-06:28/27
| 16:28 | 17:18 | 18:02 | 19:48 | 20:31 | 20:58
20 | 07:36 | 06:52 | 05:57 06:47-07:30/43 | 05:53 07:16-07:38/22 | 05:05 05:59-06:23/24 | 04:48 06:01-06:28/27
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58
21| 07:35 | 06:51 | 05:54 06:48-07:30/42 | 05:51 07:17-07:36/19 | 05:04 05:59-06:23/24 | 04:48 06:01-06:29/28
| 16:31 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58
22 |1 07:34 | 06:49 | 05:52 06:48-07:30/42 | 05:49 07:19-07:33/14 | 05:03 05:58-06:24/26 | 04:48 06:02-06:30/28
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58
231 07:33 | 06:47 | 05:50 06:48-07:29/41 | 05:47 07:23-07:28/5 | 05:02 05:58-06:25/27 | 04:48 06:02-06:29/27
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59
241 07:32 | 06:45 | 05:48 06:49-07:29/40 | 05:46 | 05:01 05:58-06:25/27 | 04:49 06:02-06:29/27
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59
251 07:31 | 06:43 | 05:46 06:51-07:28/37 | 05:44 | 05:00 05:57-06:25/28 | 04:49 06:03-06:30/27
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59
26 | 07:30 | 06:41 | 05:44 06:51-07:28/37 | 05:42 | 04:59 05:57-06:25/28 | 04:49 06:03-06:30/27
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59
27 1 07:29 | 06:39 | 05:42 06:51-07:27/36 | 05:40 | 04:58 05:57-06:25/28 | 04:50 06:03-06:30/27
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59
28| 07:28 | 06:37 | 05:40 06:52-07:26/34 | 05:38 | 04:57 05:56-06:26/30 | 04:50 06:03-06:31/28
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59
29 | 07:27 | | 06:38 07:52-08:25/33 | 05:36 | 04:56 05:57-06:27/30 | 04:51 06:03-06:31/28
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59
30 | 07:25 | | 06:36 07:53-08:24/31 | 05:35 | 04:55 05:57-06:26/29 | 04:51 06:04-06:31/27
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59
31107:24 | | 06:33 07:54-08:23/29 | | 04:54 05:57-06:26/29 |
| 16:46 | | 19:20 | | 20:44 |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Sum of minutes with flicker 0 0 737 679 417 841

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 6 - V2_WTG 6

Assumptions for shadow calculations

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

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

Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 755 309 1088 48 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 7 - V2_WTG 7

Assumptions for shadow calculations

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

|January |February|March |April | May |June
11]07:45 | 07:23 | 06:35 | 06:31 | 05:33 06:41-06:56/15 19:03-19:27/24 | 04:54 05:45-06:37/52
| 16:05 | 16:48 |17:34 | 19:21 | 20:05 06:16-06:38/22 | 20:45 19:15-19:56/41
2| 07:45 | 07:21 | 06:33 | 06:29 | 05:31 06:43-06:53/10 19:04-19:27/23 | 04:53 05:46-06:37/51
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 06:14-06:39/25 | 20:46 19:16-19:57/41
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 06:12-06:40/28 | 04:52 05:46-06:36/50
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 19:04-19:26/22 | 20:47 19:15-19:56/41
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 06:11-06:41/30 | 04:52 05:47-06:36/49
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 19:05-19:34/29 | 20:48 19:16-19:57/41
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 06:10-06:41/31 | 04:51 05:46-06:34/48
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 19:05-19:37/32 | 20:49 19:16-19:57/41
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 06:10-06:42/32 | 04:50 06:20-06:34/14 19:16-19:58/42
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 19:07-19:40/33 | 20:50 05:47-06:19/32
7| 07:44 | 07:14 | 06:23 | 06:19 | 05:23 06:08-06:42/34 | 04:50 06:20-06:32/12 19:16-19:57/41
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 19:07-19:41/34 | 20:51 05:48-06:19/31
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 06:08-06:43/35 | 04:50 06:22-06:32/10 19:16-19:58/42
|16:13 | 16:59 | 17:45 | 19:31 | 20:15 19:10-19:42/32 | 20:52 05:48-06:18/30
9107:43 |07:11 | 06:19 | 06:15 | 05:20 06:07-06:43/36 | 04:49 06:24-06:30/6 19:17-19:58/41
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 19:13-19:43/30 | 20:52 05:48-06:19/31
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:18 06:07-06:44/37 19:16-19:44/28 | 04:49 05:49-06:19/30
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 06:00-06:02/2 | 20:53 19:16-19:58/42
11 | 07:42 | 07:08 | 06:15 | 06:11 06:47-06:59/12 | 05:17 05:55-06:44/49 | 04:49 05:48-06:18/30
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 19:14-19:44/30 | 20:54 19:17-19:58/41
12 | 07:42 | 07:06 | 06:13 | 06:09 06:44-07:01/17 | 05:16 05:52-06:44/52 | 04:48 05:49-06:18/29
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 19:14-19:45/31 | 20:54 19:17-19:59/42
13 | 07:41 | 07:05 | 06:11 | 06:07 06:42-07:03/21 | 05:14 05:51-06:44/53 | 04:48 05:49-06:19/30
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 19:14-19:45/31 | 20:55 19:17-19:59/42
14 | 07:41 | 07:03 | 06:09 | 06:05 06:40-07:04/24 | 05:13 05:50-06:44/54 | 04:48 05:50-06:19/29
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 19:13-19:45/32 | 20:55 19:18-19:59/41
15 | 07:40 | 07:01 | 06:07 | 06:03 06:38-07:04/26 | 05:11 05:48-06:43/55 | 04:48 05:50-06:19/29
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 19:13-19:46/33 | 20:56 19:18-19:59/41
16 | 07:39 | 06:59 | 06:05 | 06:01 06:37-07:05/28 | 05:10 05:48-06:43/55 | 04:48 05:51-06:19/28
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 19:13-19:46/33 | 20:56 19:18-20:00/42
17 1 07:39 | 06:58 | 06:03 | 05:59 06:36-07:05/29 | 05:09 05:47-06:44/57 | 04:48 05:51-06:19/28
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 19:13-19:48/35 | 20:57 19:18-20:00/42
18 | 07:38 | 06:56 | 06:01 | 05:57 06:35-07:05/30 | 05:07 05:47-06:44/57 | 04:48 05:51-06:19/28
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 19:13-19:49/36 | 20:57 19:19-20:00/41
19 | 07:37 | 06:54 | 05:59 | 05:55 06:36-07:06/30 | 05:06 05:46-06:43/57 | 04:48 05:51-06:19/28
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 19:13-19:50/37 | 20:58 19:19-20:00/41
20 | 07:36 | 06:52 | 05:57 | 05:53 06:35-07:06/31 | 05:05 05:46-06:43/57 | 04:48 05:51-06:19/28
| 16:29 | 17:19 | 18:03 | 19:49 19:13-19:22/9 | 20:32 19:12-19:50/38 | 20:58 19:19-20:00/41
211 07:35 | 06:51 | 05:54 | 05:51 06:35-07:06/31 | 05:04 05:46-06:43/57 | 04:48 05:51-06:19/28
| 16:31 | 17:21 | 18:04 | 19:51 19:10-19:24/14 | 20:33 19:12-19:51/39 | 20:58 19:19-20:00/41
22| 07:34 | 06:49 | 05:52 | 05:49 06:34-07:05/31 | 05:03 05:46-06:43/57 | 04:48 05:52-06:20/28
| 16:32 | 17:22 | 18:06 | 19:52 19:08-19:26/18 | 20:34 19:12-19:52/40 | 20:58 19:20-20:01/41
231 07:33 | 06:47 | 05:50 | 05:47 06:34-07:05/31 | 05:02 05:45-06:42/57 | 04:48 05:52-06:20/28
| 16:34 | 17:24 | 18:07 | 19:54 19:06-19:27/21 | 20:35 19:13-19:52/39 | 20:59 19:20-20:01/41
24| 07:32 | 06:45 | 05:48 | 05:45 06:34-07:04/30 | 05:01 05:45-06:42/57 | 04:49 05:52-06:20/28
| 16:35 | 17:26 | 18:09 | 19:55 19:05-19:27/22 | 20:37 19:13-19:53/40 | 20:59 19:20-20:01/41
25| 07:31 | 06:43 | 05:46 | 05:44 06:35-07:04/29 | 05:00 05:45-06:41/56 | 04:49 05:53-06:21/28
| 16:37 | 17:27 | 18:10 | 19:57 19:05-19:28/23 | 20:38 19:14-19:54/40 | 20:59 19:20-20:01/41
26 | 07:30 | 06:41 | 05:44 | 05:42 06:35-07:03/28 | 04:59 05:45-06:41/56 | 04:49 05:53-06:21/28
| 16:38 | 17:29 | 18:12 | 19:58 19:04-19:28/24 | 20:39 19:14-19:54/40 | 20:59 19:20-20:02/42
271 07:29 | 06:39 | 05:42 | 05:40 06:36-07:02/26 | 04:58 05:45-06:40/55 | 04:50 05:52-06:21/29
| 16:40 | 17:30 | 18:13 | 20:00 19:03-19:28/25 | 20:40 19:14-19:55/41 | 20:59 19:20-20:01/41
281 07:28 | 06:37 | 05:40 | 05:38 06:37-07:01/24 | 04:57 05:45-06:40/55 | 04:50 05:53-06:22/29
| 16:41 | 17:32 | 18:15 | 20:01 19:03-19:28/25 | 20:41 19:15-19:55/40 | 20:59 19:21-20:02/41
29 | 07:27 | | 06:38 | 05:36 06:38-06:59/21 19:03-19:28/25 | 04:56 05:45-06:39/54 | 04:51 05:53-06:22/29
| 16:43 | | 19:16 | 20:02 06:20-06:33/13 | 20:42 19:15-19:55/40 | 20:59 19:21-20:02/41
30 | 07:25 | | 06:36 | 05:35 06:39-06:58/19 19:03-19:28/25 | 04:55 05:46-06:39/53 | 04:51 05:53-06:23/30
| 16:45 | | 19:18 | 20:04 06:17-06:35/18 | 20:43 19:16-19:56/40 | 20:58 19:21-20:03/42
311 07:24 | | 06:33 | | 04:54 05:45-06:38/53 |
| 16:46 | | 19:19 | | 20:44 19:15-19:56/41 |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Sum of minutes with flicker 0 0 0 780 2556 2257

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce xP Popudinske Motidfany - Radosovce Freemind sro
ariant 2 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 2 WTG: 7 - V2_WTG 7

Assumptions for shadow calculations

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

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

Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 2777 1539 12 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project:
Veterny park Popudinské Mocidl'any -
Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

SHADOW - Calendar per WTG, graphical

Calculation: Shadow Impact Variant 2

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 20:12/4.0.531

1: V2_WTG 1 2:V2_WTG 2
21:00 21:00+
20:00 L] 20:00° L]
19:00 /, 19:00; Jf
18:00 \l 18:00- w
17:00 H 17:00-
16:00 = 16:00 — |
15:00 15:00
© 14:00 o 14:00:
£ 13:00 £ 13:00-
F 12:00 = 12:00-
11:00 11:00;
10:00 10:00;
09:00 09:00;
08:00 | — 08:00-——— —
07:00 / — 07:00, = —
06:00 - 06:00 -
05:00 ‘ 05:00- ‘ ‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Jan
Month Month
3:V2_WTG 3 4:V2_WTG 4
21:00 21:00:
20:00 — 20:00-] ]
19:00 19:00 -
18:00 J ) 18:00- J 2
17:00 17:00
1600 — | 16:00°— |
15:00 15:00
° 14:00 © 14:00:
€ 13:00 € 13:00°
= 12:00 = 12:00-
11:00 11:00
10:00 10:00;
09:00 09:00 -
08:00 08:00-
— T i » -t —
07:00 ‘ - =~ 07:00- - =
06:00 L 06:00- el :}/ L
‘ i pos -
05:00 e 05:00 e
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Jan
Month Month
5:V2_WTG 5 6: V2_WTG 6
21:00 21:00
20:00 L] 20:00° L]
19:00 19:00- f
18:00 J ) 18:00- B 2
17:00 17:00
16:00 = 16:00 =
15:00 15:00;
o 14:00 o 14:00:
£ 13:00 € 13:00°
F 12:00 = 12:00-
11:00 11:00-
10:00 10:00 -
09:00 09:00-
08:00 | — 08:00 — 1 3 —
07:00 — — 07:00- - -/ -
06:00 ~ # 06:00- !
05:00 —— ‘ 05:00- ‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Jan
Month Month
Shadow receptors
windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emad.dk 23/01/2024 20:16 / 1 W|nd PRO




Project: Description: Licensed user:

Veterny park Popudinské Moéidl'any - RadoSovce VP Popudinské Motidfany - RadoSovce  Freemind sro
Variant 2 :
Shadow Impact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 .
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
VI considered 23/01/2024 20:12/4.0.531
SHADOW - Calendar per WTG, graphical
Calculation: Shadow Impact Variant 2
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Project: Description: Licensed user:

Veternv park Popudinské MoEidI’any - VP Popudinské Mocidl'any - RadoSovce Freemind sro
g variant 2 MC Sklodowskej, 17

Radosovce Shadow Impact et
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Main Result

Calculation: Shadow Impact Variant 2
Assumptions for shadow calculations

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

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

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker values.
A WTG will be visible if it is visible from any part of the receiver window.
The ZVI calculation is based on the following assumptions: =
Height contours used: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM &
Receptor grid resolution: 1.0 m

All coordinates are in Scale 1:75,000

Geo [deg]-WGS84 A New WTG s Shadow receptor
WTGs
WTG type Shadow data
Longitude Latitude Z Row Valid Manufact. Type-generator Power, rated Rotor Hub height Calculation RPM
data/Description diameter distance
[m] [kw] [m] [m] [m] [RPM]
1 17.236139° E 48.799764° N 265.4 V2_WTG 1 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
2 17.245989° E 48.794181° N 299.0 V2_WTG 2 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
3 17.249497° E 48.789289° N 306.6 V2_WTG 3 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
4 17.248583° E 48.784717° N 276.7 V2_WTG 4 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
5 17.258575° E 48.783489° N 240.3 V2_WTG 5 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
6 17.241200° E 48.785794° N 284.2 V2_WTG 6 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
7 17.257353° E 48.779050° N 226.6 V2_WTG 7 Yes NORDEX N175/6.X-6,800 6,800 175.0 180.0 1,892 10.8
Shadow receptor-Input
No. Name Longitude Latitude Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.
[m] [m] [m] [m] [°] [m]
ASHR1 17.270250° E 48.775254° N 228.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
B SH R2 17.273147° E 48.775032° N 229.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0

CSHR3 17.279069° E 48.775297° N 224.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
D SH D1 17.254881° E 48.772585° N 205.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

E SH D2 17.241063° E 48.774565° N 204.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
F SH D3 17.242761° E 48.776225° N 198.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
G SH D4 17.239660° E 48.777476° N 197.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0

HSHPM1 17.225648° E 48.778876° N 196.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
ISHP1 17.225176° E 48.786066° N 200.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
J SH P2 17.220166° E 48.788787° N 207.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
K SH P3 17.227338° E 48.787919° N 222.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
L SH MH1 17.248731° E 48.808548° N 273.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
M SH MH2 17.244440° E 48.810682° N 270.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
N SHPM2 17.222988° E 48.781099° N 190.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results

Shadow receptor
Shadow, worst case
No. Name  Shadow hours Shadow days Max shadow

per year per year  hours per day
[h/year] [days/year] [h/day]
ASHR1 48:49 80 0:42
B SH R2 41:53 98 0:35
CSHR3 24:29 80 0:25

To be continued on next page...
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Project:

Veterny park Popudinské Mocidl'any - Radosovce

SHADOW - Main Result

Calculation: Shadow Impact Variant 2
...continued from previous page

Shadow, worst case

No. Name  Shadow hours Shadow days Max shadow
hours per day
[h/day]

D SH D1
E SH D2
F SH D3
G SH D4
H SH PM1
ISHP1
J SH P2
K SH P3
L SH MH1
M SH MH2
N SH PM2

per year

[h/year]
0:00
40:38
39:33
46:01
17:27
37:42
10:29
57:36
34:16
0:00
33:33

per year
[days/year]
0

85
85
111

0:00
0:33
0:38
0:31
0:24
0:34
0:25
0:41
0:32
0:00
0:30

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 2

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

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

No. Name

1V2_WTG 1
2 V2_WTG 2
3 V2_WTG 3
4 V2_WTG 4
5V2_WTG 5
6 V2_WTG 6
7V2_WTG 7

Worst case

[h/year]
34:16
17:18
21:30
36:43
39:21
81:14

165:21

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 20:12/4.0.531

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously andy/or receptors may receive flicker from 2 or more WTGSs simultaneously.
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Project: Description: Licensed user:

Vetern? park Popudinské Moéidl’any - VP Popudinské Mocidl'any - RadoSovce Freemind sro
Radosovce o MC Sklodowskej, 17
ow-F SK-85104 Bratislava

Shadow-Flicker Worst Case
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com

Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:12/4.0.531

SHADOW - Map
Calculation: Shadow Impact Variant 2

Hours per year, worst case

0
10
30

Hours per year, worst case

0.1 -<10.0

10.0 - <30.0

30.0 - <100.0
100.0 - <=2,000.0

0 500 1000 1500 2000 m
Map: EMD OpenStreetMap , Print scale 1:50,000, Map center Geo WGS84 East: 17.248652° E North: 48.789251° N
A New WTG % Shadow receptor
Flicker map level: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM 1 arc-second)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1.5 m

windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 23/01/2024 20:12 /1 WI nd P RO




Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - VP Popudinské Mocidfany - Radosovce Freemind sro
3 Variant 3 MC Sklodowskej, 17

Radosovce Shadow Impact SK-85104 Brati I’
Shadow-Flicker Worst Case - ratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: A - SH R1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 |17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:31  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 | 19:42 ]| 20:25 | 20:56  |20:51  |20:08 |19:06 |18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:50 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:58 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:35 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: B - SH R2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 |17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:31  |18:28  |16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:51 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:52 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:34
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:50 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:58 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:51 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:56 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:35 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | |19:19 | | 20:44 | |20:32 | 19:38 | | 16:34 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: C - SH R3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:49 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:49 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  [20:28  |19:31  |18:28  |16:30 | 15:57
4107:44 | 07:19 | 06:29 | 06:25 | 05:28 | 04:51 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:12 | 06:55 | 06:43 | 07:27
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:23 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:44 | 19:31 | 20:15 | 20:51 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:49 | 07:31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  |20:55  [20:19 | 19:19  |18:16  |16:20 | 15:55
10 | 07:43 | 07:09 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:32
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 ] 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:52 | 07:33
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:34
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:08 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:06 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:55
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:03 | 07:39
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:50 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:36 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:51 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:22 | 07:11 | 07:42
| 16:33 | 17:24 | 18:07 | 19:54 | 20:35 | 20:58 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 | 05:13 | 05:55 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:51 | 18:47 | 17:47 | 16:03 | 15:58
25107:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:56 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 19:59 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:35 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:33 | 07:21 | 07:44
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:34 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | |19:19 | | 20:44 | |20:32  [19:38 | | 16:3¢ | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: D - SH D1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:41 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:30
| 16:13 | 16:59 | 17:45 | 19:31 | 20:15 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:54 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:35
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:55 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 06:59 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:26 | 20:56 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:06 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
|16:31 | 17:21 | 18:04 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:09 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:42
| 16:34 | 17:24 | 18:07 | 19:54 | 20:35 | 20:59 | 20:43 | 19:53 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 | 20:40 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:58 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: E - SH D2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:41
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:35 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: F - SH D3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:35 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: G - SH D4
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 | 04:51 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:36
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:41
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:51 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:35 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:20 | | 20:44 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: H - SH PM1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July |August | SeptembeOctober | Novembeif December
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 07:45 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:53 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:23 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:31 | 16:31 | 15:58
3107:45 | 07:20 | 06:32 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08  |20:47  |20:58  |20:28 | 19:32 | 18:28 | 16:30 | 15:57
41 07:45 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53 | 17:38 | 19:26 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
51 07:45 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 | 04:55 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
6| 07:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 | 04:55 | 05:31 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42 | 19:29 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
71 07:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
| 16:12 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8] 07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:56
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17  |20:52  [20:55  [20:19 [ 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:19 | 04:49 | 04:59 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 | 07:08 | 06:15 | 06:11 | 05:17 | 04:49 | 05:00 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34
| 16:16 | 17:05 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 | 05:00 | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:17 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:12 | 15:55
17 |1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:06 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:14 | 17:59 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 | 05:07 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
211 07:35 | 06:51 | 05:55 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
|16:31 | 17:21 | 18:05 | 19:51 |20:33 | 20:58  |20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:23 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:58
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:49 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:50 | 17:49 | 16:04 | 15:58
241 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 | 05:14 | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:59
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:59 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 1 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 | 17:31 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:42 | 16:01 | 16:01
281 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:19 | 06:01 | 06:45 | 06:31 | 07:18 | 07:44
| 16:42 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:37 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 | | 19:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | | 06:34 | | 04:54 | | 05:22 | 06:06 | | 06:35 | | 07:45
| 16:46 | | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: I - SH P1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February | March | April | May |June | July | August | October | it D
1]07:45 |07:23 | 06:35 | 05:33 06:23 (4) | 04:54 05:39 (3) | 04:52 05:42 (3) | 05:24 06:01 (5) | 06:07 | 06:50 [ 06:37 | 07:22
|16:05 | 16:48 | 17:34 120:06 19 06:42(4)|20:46 19 05:58(3)]20:58 26 06:08(3) |20:31 17 06:18(5)|19:36 | 18:33  |16:33 | 15:58
2107:45 | 07:22 | 06:34 | 05:31 06:23 (4) | 04:53 05:39 (3) | 04:52 05:42 (3) | 05:25 06:01 (5) | 06:08 | 06:51 | 06:38 | 07:24
|16:06 | 16:50 | 17:35 120:07 18 06:41(4)]20:47 21 06:00(3)]20:58 26 06:08(3)20:30 16 06:17(5)|19:3¢ | 18:31  |16:31 | 15:58
3]107:45  [07:20 | 06:32 | 05:30 06:24 (4) | 04:52 05:39 (3) | 04:53 05:43 (3) | 05:26 06:02(5) | 06:10 | 06:53 | 06:40 | 07:25
|16:07  [16:51 | 17:37 [20:08 15 06:39(4)]20:47 21 06:00(3)]20:58 26 06:09 (3) [20:28 15 06:17(5) [19:32 | 18:28 [ 16:30 | 15:57
410745  |07:19 | 06:30 | 05:28 06:25 (4) | 04:52 05:39 (3) | 04:54 05:43 (3) | 05:28 06:03(5) | 06:11 | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 [20:10 13 06:38(4)|20:48 22 06:01(3)|20:58 25 06:08(3) [20:27 13 06:16(5)[19:30 | 18:26 | 16:28 | 15:57
5]07:45  |07:17 | 06:28 | 05:26 06:27 (4) | 04:51 05:38 (3) | 04:55 05:44 (3) | 05:29 06:04 (5) | 06:13 | 06:55 | 06:43 | 07:27
|16:09 [ 16:55 | 17:40 [20:11 9 06:36(4)|20:49 23 06:01(3)|20:57 24 06:08(3)|20:25 10 06:14(5)|19:28 | 18:24 | 16:27 | 1556
60744  |07:16 | 06:26 | 05:25 | 04:51 05:38 (3) | 04:55 05:44 (3) | 05:31 06:06 (5) | 06:14 | 06:57 | 06:45 | 07:28
116:10 | 16:56 | 17:42 | 20:13 120:50 24 06:02(3) | 20:57 24  06:08 (3) | 20:24 7 06:13(5)|19:25 [ 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:24 | 05:23 05:55 (5) | 04:50 05:39 (3) | 04:56 05:45 (3) | 05:32 06:39 (4) | 06:15 | 06:58 | 06:46 | 07:30
|16:11 | 16:58 | 17:43 | 20:14 8 06:03(5)[20:51 24 06:03(3)]20:56 23 06:08 (3) | 20:22 4 3(4)19:23 | 18:20 | 16:224 | 15:56
80744  |07:13 | 06:21 | 05:22 05:54 (5) | 04:50 05:38 (3) | 04:57 05:45 (3) | 05:33 06:36 (4) | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45 | 20:16 11 06:05 (5) | 20:52 25 06:03 (3) | 20:56 22 06:07 (3) | 20:21 10 6 (4) | 19:21 | 18:18 | 16:22 | 15:56
910743 |07:11 [ 06:19 | 05:20 05:52 (5) | 04:49 05:38 (3) | 04:58 05:46 (3) | 05:35 06:33(4) | 06:18 | 07:01  [06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 20:17 14 06:06 (5) | 20:52 25  06:03 (3) | 20:55 21 06:07 (3) | 20:19 14 7 (4) | 19:19 | 18:16 | 16:21 | 15:55
100743 [07:10 | 06:17 | 05:19 05:52 (5) | 04:49 05:38 (3) | 04:59 05:47 (3) | 05:36 06:33(4) [ 06:220  |07:03  |06:51 | 07:33
|16:15  [17:03 | 17:48 [20:18 15 06:07(5)|20:53 26 06:04(3)]20:55 20 06:07 (3) | 20:17 16 9(4)119:17  [18:14  [16:19 | 1555
1110743 |07:08 | 06:15 | 05:17 05:51 (5) | 04:49 05:38 (3) | 04:59 05:47 (3) | 05:37 06:32(4) | 06:21 | 07:04 | 06:53 | 07:34
16:16 17:05 | 17:49 20:20 17 06:08 (5) | 20:54 26  06:04(3) | 20:54 20 06:07 (3) | 20:16 17  06:49 (4) | 19:15 18:12 | 16:18 15:55
12| 07:42 07:06 | 06:13 05:16 05:50 (5) | 04:48 05:38 (3) | 05:00 05:48 (3) | 05:39 06:30 (4) | 06:23 07:06 | 06:54 07:35
16:18 17:06 | 17:51 20:21 17 06:07 (5) | 20:55 26  06:04(3) [ 20:53 18  06:06 (3) | 20:14 20  06:50 (4) | 19:13 18:10 | 16:17 15:55
13 | 07:42 07:05 | 06:11 05:14 05:50 (5) | 04:48 05:38 (3) | 05:01 05:49 (3) | 05:40 06:30 (4) | 06:24 07:07 | 06:56 07:36
16:19 17:08 | 17:52 20:23 18 06:08(5)|20:55 27 06:05(3)[20:53 17  06:06 (3) | 20:12 21 1(4) | 19:11 18:08 | 16:15 15:55
14]07:41  [07:03 | 06:09 | 05:13 05:51 (5) | 04:48 05:38 (3) | 05:02 05:51 (3) | 05:42 06:30 (4) | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54 | 20:24 17 06:08 (5) | 20:56 27 06:05 (3) | 20:52 14 06:05 (3) | 20:10 21 1(4) | 19:09 | 18:06 | 16:14 | 15:55
15]07:40  [07:01 | 06:07 | 05:11 05:50 (5) | 04:48 05:38 (3) | 05:03 05:52 (3) | 05:43 06:29 (4) | 06:27 | 07:10 | 06:59 | 07:37
|16:22  [17:11  |17:55 |20:25 17 06:07(5)|20:56 27 06:05(3)|20:51 12 06:04 (3) | 20:09 21 0(4)19:07  [18:04  |16:13 | 1555
16]07:40  [07:00 | 06:05 | 05:10 05:50 (5) | 04:48 05:39 (3) | 05:04 05:54 (3) | 05:44 06:29 (4) | 06:28 | 07:12  [07:01 | 07:38
16:23 17:13 | 17:57 20:27 17 06:07(5) | 20:557 27  06:06 (3) | 20:50 8  06:02(3)]20:07 22 1(4) | 19:04 18:02 | 16:11 15:55
17 | 07:39 06:58 | 06:03 05:09 05:51 (5) | 04:48 05:39 (3) | 05:06 | 05:46 06:29 (4) | 06:30 07:13 | 07:02 07:39
16:25 17:14 | 17:59 20:28 16 06:07 (5) | 20:57 27 06:06 (3) | 20:49 | 20:05 21 0 (4) | 19:02 18:00 | 16:10 15:56
18 | 07:38 06:56 | 06:01 05:08 05:51 (5) | 04:48 05:39 (3) | 05:07 | 05:47 06:29 (4) | 06:31 07:15 | 07:04 07:40
16:26 17:16 | 18:00 20:29 16 06:07 (5) | 20:57 27 06:06 (3) | 20:48 | 20:03 20 06:49 (4) | 19:00 17:58 | 16:09 15:56
19107:37 | 06:54 | 05:59 | 05:06 05:52 (5) | 04:48 05:39 (3) | 05:08 | 05:49 06:30 (4) | 06:32 | 07:17  |07:05 | 07:40
| 16:28 | 17:18 | 18:02 | 20:31 15 06:07 (5) | 20:58 27 06:06 (3) | 20:47 | 20:01 19 06:49 (4) | 18:58 | 17:56 | 16:08 | 15:56
20]07:36 | 06:53 | 05:57 06:30 (4) | 05:05 05:53 (5) | 04:48 05:39 (3) | 05:09 06:07 (5) | 05:50 0(4)]06:3¢  |07:18 | 07:07 | 07:41
|16:29  [17:19 | 18:03 8 06:38(4)[20:32 13 06:06 (5) [20:58 27 06:06(3)|20:46 4 06:11(5)]19:50 18 06:48 (4) | 18:56 | 17:54 [ 16:07 | 15:57
21107:35 | 06:51 | 05:55 06:28 (4) | 05:04 05:54 (5) | 04:48 05:39 (3) | 05:10 06:05 (5) | 05:51 06:31(4) | 06:35 | 07:20  [07:08 | 07:42
|16:31  [17:21 | 18:05 12 06:40(4) [20:33 12 06:06(5) [20:58 27  06:06(3) [20:45 8 06:13(5)|19:57 15 06:46 (4) | 18:54 | 17:52 | 16:06 | 15:57
22[07:35 | 06:49 | 05:52 06:26 (4) | 05:03 05:55 (5) | 04:48 05:40 (3) | 05:11 06:04 (5) | 05:53 06:33(4) [ 06:37 | 07:21  [07:10 | 07:42
|16:32  [17:22 | 18:06 15 06:41(4)[20:3¢ 10 06:05(5) [20:59 27  06:07 (3) [20:44 11  06:15(5)|19:56 12 06:45(4) | 18:52  [17:51 | 16:05 | 15:58
23107:34 06:47 05:50 06:24 (4) | 05:02 05:56 (5) | 04:48 05:40 (3) | 05:12 06:03 (5) | 05:54 06:35 (4) | 06:38 | 07:23 07:11 | 07:43
16:34 17:24 18:08 18 06:42 (4) | 20:36 7 06:03(5)|20:59 27 06:07(3)]20:43 12 06:15(5) | 19:54 6 06:41(4) | 18:50 | 17:49 16:04 | 15:58
241 07:32 06:45 05:48 06:24 (4) | 05:01 | 04:49 05:40 (3) | 05:14 06:02 (5) | 05:56 06:40 | 07:24 07:13 | 07:43
16:35 17:26 18:09 19 06:43 (4) | 20:37 | 20:59 27 06:07 (3) | 20:42 14 06:16 (5) | 19:52 18:47 | 17:47 16:03 | 15:59
251 07:31 06:43 05:46 06:23 (4) | 05:00 | 04:49 05:41 (3) | 05:15 06:02 (5) | 05:57 06:41 | 06:26 07:14 | 07:43
| 16:37 | 17:27 | 18:11 21 06:44 (4) | 20:38 | 20:59 27 06:08 (3) | 20:41 16 06:18 (5) | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 06:22 (4) | 04:59 | 04:49 05:41 (3) | 05:16 06:02 (5) | 05:59 | 06:42 | 06:27 | 07:15 | 07:44
|16:38  [17:29 | 18:12 21 06:43 (4) | 20:39 |20:59 27 06:08(3)]20:39 16 06:18 (5) | 19:48 |18:43  |16:43  [16:02 | 16:00
27007:29 | 06:39 | 05:42 06:22 (4) | 04:58 05:46 (3) | 04:50 05:40 (3) | 05:17 06:01 (5) | 06:00 |06:44 | 06:29 |07:17 | 07:44
|16:40  [17:31 | 18:14 21 06:43(4)[20:40 5 0551(3)]20:59 28 06:08(3)]20:38 17  06:18 (5) | 19:46 |18:41  |16:42  |16:01 | 16:01
28 | 07:28 06:37 05:40 06:22 (4) | 04:57 05:43 (3) | 04:50 05:41 (3) | 05:19 06:01 (5) | 06:01 06:45 | 06:31 07:18 | 07:44
16:42 17:32 18:15 22 06:44 (4) | 20:41 11 05:54(3) | 20:59 27 06:08 (3) | 20:37 17 06:18 (5) | 19:44 18:39 | 16:40 16:00 | 16:01
29 | 07:27 06:38 06:22 (4) | 04:56 05:42 (3) | 04:51 05:41 (3) | 05:20 06:00 (5) | 06:03 06:47 | 06:32 07:20 | 07:45
16:43 19:17 21 06:43 (4) | 20:42 13 05:55(3) | 20:59 27 06:08 (3) | 20:35 18  06:18 (5) | 19:42 18:37 | 16:38 15:59 | 16:02
30 | 07:26 06:36 06:22 (4) | 04:55 05:41 (3) | 04:51 05:42 (3) | 05:21 06:01 (5) | 06:04 06:48 | 06:34 07:21 | 07:45
|16:45 | |19:18 20 06:42(4) [20:44 16 05:57(3)]20:59 26 06:08(3)]20:34 18  06:19 (5) | 19:40 |18:35  |16:36 | 15:59 | 16:03
31]07:24 | | 06:34 | 04:54 05:40 (3) | | 05:22 06:01 (5) | 06:06 | |06:35 | | 07:45
|16:46 | | 19:20 |20:45 18 05:58(3) | [20:33 17 06:18(5) | 19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | 198 | 377 | 768 | 494 | 355 | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

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

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: J - SH P2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 07:01 (4) | 05:33 06:24 (3) | 04:54 05:31 (2)
| 16:05 | 16:48 | 17:34 | 19:21 11 07:12 (4) | 20:06 19  06:43 (3) | 20:46 22 05:53(2)
2 | 07:45 | 07:22 | 06:34 | 06:29 06:58 (4) | 05:31 06:24 (3) | 04:53 05:32 (2)
| 16:06 | 16:50 | 17:35 | 19:23 14 07:12 (4) | 20:07 17 06:41 (3) | 20:47 22 05:54(2)
3107:45 | 07:20 | 06:32 | 06:27 06:57 (4) | 05:30 06:25 (3) | 04:52 05:31 (2)
| 16:07 | 16:51 | 17:37 |19:24 16 07:13(4) | 20:08 14 06:39 (3) | 20:48 22  05:53 (2)
41 07:45 | 07:19 | 06:30 | 06:25 06:56 (4) | 05:28 06:28 (3) | 04:52 05:32 (2)
| 16:08 | 16:53 | 17:38 | 19:26 17 07:13 (4) | 20:10 9 06:37(3) | 20:48 22 05:54 (2)
51 07:45 | 07:17 | 06:28 | 06:23 06:56 (4) | 05:26 | 04:51 05:32 (2)
| 16:09 | 16:55 | 17:40 | 19:27 17 07:13 (4) | 20:11 | 20:49 22 05:54(2)
6| 07:44 | 07:16 | 06:26 | 06:21 06:55 (4) | 05:25 | 04:51 05:32 (2)
| 16:10 | 16:56 | 17:42 | 19:29 18  07:13 (4) | 20:13 | 20:50 22 05:54(2)
71 07:44 | 07:14 | 06:24 | 06:19 06:55 (4) | 05:23 | 04:50 05:33 (2)
| 16:11 | 16:58 | 17:43 | 19:30 18 07:13 (4) | 20:14 | 20:51 22 05:55(2)
8] 07:44 | 07:13 | 06:22 | 06:17 06:56 (4) | 05:22 | 04:50 05:32 (2)
| 16:13 | 17:00 | 17:45 | 19:32 16 07:12 (4) | 20:16 | 20:52 22 05:54(2)
9107:43 | 07:11 | 06:19 | 06:15 06:56 (4) | 05:20 | 04:49 05:33 (2)
| 16:14 | 17:01 | 17:46 [19:33 14 07:10 (4) | 20:17 | 20:53 22 05:55(2)
10 | 07:43 | 07:10 | 06:17 | 06:13 06:57 (4) | 05:19 | 04:49 05:33 (2)
| 16:15 | 17:03 | 17:48 | 19:34 12 07:09 (4) | 20:18 | 20:53 22 05:55(2)
11| 07:43 | 07:08 | 06:15 | 06:11 06:59 (4) | 05:17 | 04:49 05:33 (2)
| 16:16 | 17:05 | 17:49 | 19:36 7 07:06 (4) | 20:20 | 20:54 22 05:55(2)
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 05:33 (2)
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:55 22 05:55(2)
13]07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 05:34 (2)
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 21 05:55(2)
14| 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 05:34 (2)
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 22 05:56 (2)
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 05:34 (2)
| 16:22 | 17:11 | 17:56 | 19:42 | 20:25 | 20:56 22 05:56 (2)
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 05:35 (2)
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 21 05:56 (2)
17 | 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:35 (2)
| 16:25 | 17:14 | 17:59 | 19:45 | 20:28 | 20:57 21 05:56 (2)
18 | 07:38 | 06:56 | 06:01 | 05:57 06:31 (3) | 05:08 | 04:48 05:35 (2)
| 16:26 | 17:16 | 18:00 | 19:46 10 06:41 (3) | 20:29 | 20:57 21 05:56 (2)
19 | 07:37 | 06:54 | 05:59 | 05:55 06:28 (3) | 05:06 | 04:48 05:35 (2)
| 16:28 | 17:18 | 18:02 | 19:48 15 06:43 (3) | 20:31 | 20:58 21 05:56 (2)
20 | 07:36 | 06:53 | 05:57 | 05:53 06:26 (3) | 05:05 | 04:48 05:35 (2)
| 16:29 | 17:19 | 18:03 | 19:49 18 06:44 (3) | 20:32 | 20:58 21 05:56 (2)
21| 07:35 | 06:51 | 05:55 | 05:51 06:25 (3) | 05:04 05:39 (2) | 04:48 05:35 (2)
| 16:31 | 17:21 | 18:05 | 19:51 19  06:44 (3) | 20:33 5 05:44 (2) | 20:58 21 05:56 (2)
22 | 07:35 | 06:49 | 05:52 | 05:49 06:24 (3) | 05:03 05:37 (2) | 04:48 05:36 (2)
| 16:32 | 17:23 | 18:06 | 19:52 21 06:45 (3) | 20:34 10 05:47 (2) | 20:59 21 05:57 (2)
23| 07:34 | 06:47 | 05:50 | 05:47 06:23 (3) | 05:02 05:35 (2) | 04:48 05:36 (2)
| 16:34 | 17:24 | 18:08 | 19:54 22 06:45 (3) | 20:36 13 05:48 (2) | 20:59 21 05:57(2)
24 | 07:33 | 06:45 | 05:48 | 05:46 06:23 (3) | 05:01 05:34 (2) | 04:49 05:36 (2)
| 16:35 | 17:26 | 18:09 | 19:55 23 06:46 (3) | 20:37 15 05:49 (2) | 20:59 21 05:57(2)
251 07:31 | 06:43 | 05:46 | 05:44 06:22 (3) | 05:00 05:34 (2) | 04:49 05:37 (2)
| 16:37 | 17:27 | 18:11 | 19:57 24 06:46 (3) | 20:38 16 05:50 (2) | 20:59 21 05:58(2)
26 | 07:30 | 06:41 | 05:44 | 05:42 06:22 (3) | 04:59 05:33 (2) | 04:49 05:37 (2)
| 16:38 | 17:29 | 18:12 | 19:58 23 06:45 (3) | 20:39 18 05:51 (2) | 20:59 21 05:58(2)
27 1 07:29 | 06:39 | 05:42 | 05:40 06:22 (3) | 04:58 05:32 (2) | 04:50 05:36 (2)
| 16:40 | 17:31 | 18:14 | 20:00 23 06:45 (3) | 20:40 19 05:51 (2) | 20:59 22 05:58(2)
28 | 07:28 | 06:37 | 05:40 | 05:38 06:22 (3) | 04:57 05:32 (2) | 04:50 05:37 (2)
| 16:42 | 17:32 | 18:15 | 20:01 23 06:45 (3) | 20:41 19 05:51 (2) | 20:59 22 05:59(2)
29 | 07:27 | | 06:38 | 05:37 06:22 (3) | 04:56 05:32 (2) | 04:51 05:37 (2)
| 16:43 | | 19:17 [20:03 22 06:44(3)|20:42 21 05:53(2)]20:59 21  05:58 (2)
30 | 07:26 | | 06:36 | 05:35 06:23 (3) | 04:55 05:32 (2) | 04:51 05:37 (2)
| 16:45 | | 19:18 | 20:04 20 06:43 (3) | 20:44 21 05:53 (2) | 20:59 22 05:59(2)
311]07:24 | | 06:34 07:05 (4) | | 04:54 05:32 (2) |
| 16:46 | | 19:20 4 07:09 (4) | | 20:45 21 05:53(2) |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Total, worst case | | | 4 | 423 | 237 | 647
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 20:20/4.0.531

Project:

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: J - SH P2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

| July | August | September | October | Novembeg December
| 04:52 05:38 (2) | 05:24 | 06:07 06:58 (4) | 06:50 | 06:37 | 07:22
| 20:58 22 06:00 (2) | 20:31 | 19:36 7 07:05(4) | 18:33 | 16:33 | 15:58
| 04:52 05:38 (2) | 05:25 | 06:08 06:56 (4) | 06:51 | 06:38 | 07:24
| 20:58 21 05:59 (2) | 20:30 | 19:34 12 07:08 (4) | 18:31 | 16:31 | 15:58
| 04:53 05:38 (2) | 05:26 | 06:10 06:54 (4) | 06:53 | 06:40 | 07:25
| 20:58 22 06:00 (2) | 20:28 | 19:32 14  07:08 (4) | 18:28 | 16:30 | 15:57
| 04:54 05:38 (2) | 05:28 | 06:11 06:53 (4) | 06:54 | 06:42 | 07:26
| 20:58 22 06:00 (2) | 20:27 | 19:30 16 07:09 (4) | 18:26 | 16:28 | 15:57
| 04:55 05:38 (2) | 05:29 | 06:13 06:52 (4) | 06:56 | 06:43 | 07:27
| 20:57 22 06:00 (2) | 20:25 | 19:28 18  07:10 (4) | 18:24 | 16:27 | 15:56
| 04:55 05:38 (2) | 05:31 | 06:14 06:52 (4) | 06:57 | 06:45 | 07:28
| 20:57 23 06:01(2) | 20:24 | 19:26 17 07:09 (4) | 18:22 | 16:25 | 15:56
| 04:56 05:39 (2) | 05:32 | 06:15 06:51 (4) | 06:58 | 06:46 | 07:30
| 20:56 22 06:01(2) | 20:22 | 19:23 17 07:08 (4) | 18:20 | 16:24 | 15:56
| 04:57 05:38 (2) | 05:33 06:39 (3) | 06:17 06:51 (4) | 07:00 | 06:48 | 07:31
| 20:56 22 06:00 (2) | 20:21 5 06:44 (3) | 19:21 17 07:08 (4) | 18:18 | 16:22 | 15:56
| 04:58 05:39 (2) | 05:35 06:35 (3) | 06:18 06:51 (4) | 07:01 | 06:50 | 07:32
| 20:55 22 06:01(2) | 20:19 12 06:47 (3) | 19:19 16  07:07 (4) | 18:16 | 16:21 | 15:55
| 04:59 05:39 (2) | 05:36 06:34 (3) | 06:20 06:51 (4) | 07:03 | 06:51 | 07:33
| 20:55 22 06:01(2) | 20:17 15 06:49 (3) | 19:17 14 07:05(4) | 18:14 | 16:19 | 15:55
| 04:59 05:39 (2) | 05:37 06:33 (3) | 06:21 06:53 (4) | 07:04 | 06:53 | 07:34
| 20:54 22 06:01(2) | 20:16 17 06:50 (3) | 19:15 11 07:04 (4) | 18:12 | 16:18 | 15:55
| 05:00 05:40 (2) | 05:39 06:31 (3) | 06:23 06:55 (4) | 07:06 | 06:54 | 07:35
| 20:53 21 06:01(2) | 20:14 19 06:50 (3) | 19:13 6 07:01(4) | 18:10 | 16:17 | 15:55
| 05:01 05:40 (2) | 05:40 06:31 (3) | 06:24 | 07:07 | 06:56 | 07:36
| 20:53 21 06:01(2) | 20:12 21 06:52 (3) | 19:11 | 18:08 | 16:15 | 15:55
| 05:02 05:41 (2) | 05:42 06:30 (3) | 06:25 | 07:09 | 06:57 | 07:37
| 20:52 20 06:01(2) | 20:10 22 06:52 (3) | 19:09 | 18:06 | 16:14 | 15:55
| 05:03 05:41 (2) | 05:43 06:29 (3) | 06:27 | 07:10 | 06:59 | 07:37
| 20:51 20 06:01 (2) | 20:09 23 06:52 (3) | 19:07 | 18:04 | 16:13 | 15:55
| 05:04 05:42 (2) | 05:44 06:29 (3) | 06:28 | 07:12 | 07:01 | 07:38
| 20:50 19 06:01 (2) | 20:07 23 06:52 (3) | 19:04 | 18:02 | 16:11 | 15:55
| 05:06 05:42 (2) | 05:46 06:29 (3) | 06:30 | 07:13 | 07:02 | 07:39
| 20:49 18  06:00 (2) | 20:05 23 06:52 (3) | 19:02 | 18:00 | 16:10 | 15:56
| 05:07 05:43 (2) | 05:47 06:28 (3) | 06:31 | 07:15 | 07:04 | 07:40
| 20:48 17 06:00 (2) | 20:03 23 06:51 (3) | 19:00 | 17:58 | 16:09 | 15:56
| 05:08 05:44 (2) | 05:49 06:29 (3) | 06:32 | 07:17 | 07:05 | 07:40
| 20:47 15 05:59 (2) | 20:01 23 06:52 (3) | 18:58 | 17:56 | 16:08 | 15:56
| 05:09 05:44 (2) | 05:50 06:29 (3) | 06:34 | 07:18 | 07:07 | 07:41
| 20:46 14 05:58 (2) | 19:59 22 06:51 (3) | 18:56 | 17:54 | 16:07 | 15:57
| 05:10 05:46 (2) | 05:51 06:29 (3) | 06:35 | 07:20 | 07:08 | 07:42
| 20:45 11 05:57(2) | 19:57 21 06:50 (3) | 18:54 | 17:52 | 16:06 | 15:57
22 | 05:11 05:47 (2) | 05:53 06:30 (3) | 06:37 | 07:21 | 07:10 | 07:42
| 20:44 8 05:55(2) | 19:56 19  06:49 (3) | 18:52 | 17:51 | 16:05 | 15:58
23| 05:12 | 05:54 06:30 (3) | 06:38 | 07:23 | 07:11 | 07:43
| 20:43 | 19:54 17 06:47 (3) | 18:50 | 17:49 | 16:04 | 15:58
24 | 05:14 | 05:56 06:31 (3) | 06:40 | 07:24 | 07:13 | 07:43
| 20:42 | 19:52 14 06:45 (3) | 18:47 | 17:47 | 16:03 | 15:59
25| 05:15 | 05:57 06:34 (3) | 06:41 | 06:26 | 07:14 | 07:43
| 20:41 | 19:50 9 06:43 (3) | 18:45 | 16:45 | 16:02 | 15:59
26 | 05:16 | 05:59 | 06:42 | 06:27 | 07:15 | 07:44
| 20:39 | 19:48 | 18:43 | 16:43 | 16:02 | 16:00
27 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 20:38 | 19:46 | 18:41 | 16:42 | 16:01 | 16:01
28 | 05:19 | 06:01 | 06:45 | 06:31 | 07:18 | 07:44
| 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 20:36 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31 05:22 | 06:06 | | 06:35 | | 07:45
| 20:33 | 19:38 | | 16:35 | | 16:04
Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259

| | | |

Total, worst case | 426 328 165

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)
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Calculated:
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Project:

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: K - SH P3
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |[March |April | May |June
1]07:45 | 07:23 | 06:35 | 06:31 | 05:33 06:04 (5) | 04:54 05:52 (3)
| 16:05 | 16:48 | 17:34 | 19:21 | 20:06 17 06:21 (5) | 20:46 34 06:26 (3)
2 | 07:45 | 07:22 | 06:33 | 06:29 | 05:31 06:03 (5) | 04:53 05:52 (3)
| 16:06 | 16:50 | 17:35 | 19:23 | 20:07 18 06:21 (5) | 20:47 34 06:26 (3)
3107:45 | 07:20 | 06:32 | 06:27 | 05:30 06:02 (5) | 04:52 05:52 (3)
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 19 06:21 (5) | 20:47 34 06:26 (3)
41 07:45 | 07:19 | 06:30 | 06:25 | 05:28 06:03 (5) | 04:52 05:53 (3)
| 16:08 | 16:53 | 17:38 | 19:26 | 20:10 19 06:22 (5) | 20:48 33 06:26 (3)
5] 07:45 | 07:17 | 06:28 | 06:23 | 05:26 06:02 (5) | 04:51 05:53 (3)
| 16:09 | 16:55 | 17:40 | 19:27 | 20:11 19 06:21 (5) | 20:49 33 06:26 (3)
6| 07:44 | 07:16 | 06:26 | 06:21 | 05:25 06:02 (5) | 04:51 05:53 (3)
| 16:10 | 16:56 | 17:42 | 19:29 | 20:13 20 06:22 (5) | 20:50 33 06:26 (3)
7| 07:44 | 07:14 | 06:24 | 06:19 | 05:23 06:02 (5) | 04:50 05:54 (3)
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 19 06:21 (5) | 20:51 33 06:27 (3)
8]07:44 | 07:13 | 06:21 | 06:17 | 05:22 06:03 (5) | 04:50 05:54 (3)
| 16:13 | 17:00 | 17:45 | 19:31 | 20:16 18 06:21 (5) | 20:52 32 06:26 (3)
9107:43 | 07:11 | 06:19 | 06:15 06:50 (4) | 05:20 06:03 (5) | 04:49 05:54 (3)
| 16:14 | 17:01 |17:46 | 19:33 11 07:01 (4) | 20:17 17 06:20 (5) | 20:52 33  06:27 (3)
10 | 07:43 | 07:10 | 06:17 | 06:13 06:48 (4) | 05:19 06:04 (5) | 04:49 05:55 (3)
| 16:15 | 17:03 | 17:48 | 19:34 15 07:03 (4) | 20:18 15 06:19 (5) | 20:53 32 06:27 (3)
11| 07:43 | 07:08 | 06:15 | 06:11 06:46 (4) | 05:17 06:03 (3) | 04:49 05:55 (3)
| 16:16 | 17:04 | 17:49 | 19:36 18  07:04 (4) | 20:20 16 06:19 (5) | 20:54 31 06:26 (3)
12 | 07:42 | 07:06 | 06:13 | 06:09 06:44 (4) | 05:16 06:00 (3) | 04:48 05:55 (3)
| 16:18 | 17:06 | 17:51 | 19:37 21 07:05 (4) | 20:21 17 06:17 (5) | 20:55 31 06:26 (3)
13 | 07:42 | 07:05 | 06:11 | 06:07 06:43 (4) | 05:14 05:58 (3) | 04:48 05:55 (3)
| 16:19 | 17:08 | 17:52 | 19:39 22 07:05(4) | 20:23 20 06:18 (3) | 20:55 32 06:27 (3)
14 | 07:41 | 07:03 | 06:09 | 06:05 06:43 (4) | 05:13 05:57 (3) | 04:48 05:56 (3)
| 16:20 | 17:09 | 17:54 | 19:40 22 07:05(4) | 20:24 22 06:19 (3) | 20:56 31 06:27 (3)
15 | 07:40 | 07:01 | 06:07 | 06:03 06:42 (4) | 05:11 05:55 (3) | 04:48 05:56 (3)
| 16:22 | 17:11 | 17:55 | 19:42 23 07:05 (4) | 20:25 25 06:20 (3) | 20:56 31 06:27 (3)
16 | 07:40 | 07:00 | 06:05 | 06:01 06:41 (4) | 05:10 05:55 (3) | 04:48 05:57 (3)
| 16:23 | 17:13 | 17:57 | 19:43 24 07:05 (4) | 20:27 26 06:21 (3) | 20:57 30 06:27 (3)
17 1 07:39 | 06:58 | 06:03 | 05:59 06:41 (4) | 05:09 05:54 (3) | 04:48 05:57 (3)
| 16:25 | 17:14 | 17:59 | 19:45 23 07:04 (4) | 20:28 28  06:22 (3) | 20:57 30 06:27 (3)
18 | 07:38 | 06:56 | 06:01 | 05:57 06:42 (4) | 05:08 05:54 (3) | 04:48 05:57 (3)
| 16:26 | 17:16 | 18:00 | 19:46 23 07:05 (4) | 20:29 29  06:23 (3) | 20:57 30 06:27 (3)
19 | 07:37 | 06:54 | 05:59 | 05:55 06:42 (4) | 05:06 05:53 (3) | 04:48 05:57 (3)
| 16:28 | 17:18 | 18:02 | 19:48 22 07:04 (4) | 20:31 30 06:23 (3) | 20:58 30 06:27 (3)
20 | 07:36 | 06:52 | 05:57 | 05:53 06:42 (4) | 05:05 05:53 (3) | 04:48 05:57 (3)
| 16:29 | 17:19 | 18:03 | 19:49 21 07:03 (4) | 20:32 31 06:24 (3) | 20:58 30 06:27 (3)
21| 07:35 | 06:51 | 05:55 | 05:51 06:43 (4) | 05:04 05:53 (3) | 04:48 05:57 (3)
| 16:31 | 17:21 | 18:05 | 19:51 19  07:02 (4) | 20:33 31  06:24 (3) | 20:58 30 06:27 (3)
22 | 07:35 | 06:49 | 05:52 | 05:49 06:44 (4) | 05:03 05:52 (3) | 04:48 05:58 (3)
| 16:32 | 17:22 | 18:06 | 19:52 16 07:00 (4) | 20:34 33 06:25(3) | 20:59 30 06:28 (3)
23| 07:34 | 06:47 | 05:50 | 05:47 06:45 (4) | 05:02 05:52 (3) | 04:48 05:58 (3)
| 16:34 | 17:24 | 18:08 | 19:54 13 06:58 (4) | 20:36 33 06:25(3) | 20:59 30 06:28 (3)
241 07:32 | 06:45 | 05:48 | 05:46 06:48 (4) | 05:01 05:52 (3) | 04:49 05:58 (3)
| 16:35 | 17:26 | 18:09 | 19:55 8  06:56 (4) | 20:37 33 06:25(3) | 20:59 30 06:28 (3)
25107:31 | 06:43 | 05:46 | 05:44 | 05:00 05:52 (3) | 04:49 05:59 (3)
| 16:37 | 17:27 | 18:11 | 19:57 | 20:38 33 06:25(3) | 20:59 30  06:29 (3)
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:52 (3) | 04:49 05:59 (3)
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 33 06:25(3) | 20:59 30 06:29 (3)
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 05:51 (3) | 04:50 05:58 (3)
| 16:40 | 17:31 | 18:14 | 20:00 | 20:40 34 06:25(3) | 20:59 31 06:29 (3)
28 | 07:28 | 06:37 | 05:40 | 05:38 06:09 (5) | 04:57 05:51 (3) | 04:50 05:59 (3)
| 16:42 | 17:32 | 18:15 | 20:01 8 06:17 (5) | 20:41 34 06:25 (3) | 20:59 31 06:30 (3)
29 | 07:27 | | 06:38 | 05:37 06:07 (5) | 04:56 05:51 (3) | 04:51 05:59 (3)
| 16:43 | | 19:17 | 20:03 12 06:19 (5) | 20:42 34 06:25 (3) | 20:59 31 06:30 (3)
30 | 07:26 | | 06:36 | 05:35 06:05 (5) | 04:55 05:52 (3) | 04:51 05:59 (3)
| 16:45 | | 19:18 | 20:04 15 06:20 (5) | 20:44 34 06:26 (3) | 20:59 32 06:31(3)
31| 07:24 | | 06:34 | | 04:54 05:52 (3) |
| 16:46 | | 19:20 | | 20:45 34 06:26 (3) |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Total, worst case | | | | 336 | 791 | 942

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)
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Project:

Veterny park Popudinské Mocidl'any - Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: K - SH P3
Assumptions for shadow calculations

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

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

The WTG is always operating

| July | August | September | October | NovembetDecember
1| 04:52 05:59 (3) | 05:24 06:11 (3) | 06:07 06:45 (4) | 06:50 | 06:37 | 07:22
| 20:58 31 06:30 (3) | 20:31 17 06:28 (5) | 19:36 18  07:03 (4) | 18:33 | 16:33 | 15:58
2 | 04:52 05:59 (3) | 05:25 06:14 (5) | 06:08 06:47 (4) | 06:51 | 06:38 | 07:24
| 20:58 32 06:31(3) | 20:30 14 06:28 (5) | 19:34 15 07:02 (4) | 18:31 | 16:31 | 15:58
31 04:53 06:00 (3) | 05:26 06:14 (5) | 06:10 06:48 (4) | 06:53 | 06:40 | 07:25
| 20:58 32 06:32 (3) | 20:28 16 06:30 (5) | 19:32 11 06:59 (4) | 18:28 | 16:30 | 15:57
4| 04:54 05:59 (3) | 05:28 06:13 (5) | 06:11 | 06:54 | 06:42 | 07:26
| 20:58 32 06:31(3) | 20:27 17 06:30 (5) | 19:30 | 18:26 | 16:28 | 15:57
5] 04:54 05:59 (3) | 05:29 06:12 (5) | 06:13 | 06:55 | 06:43 | 07:27
| 20:57 33 06:32 (3) | 20:25 18  06:30 (5) | 19:28 | 18:24 | 16:27 | 15:56
6 | 04:55 06:00 (3) | 05:31 06:12 (5) | 06:14 | 06:57 | 06:45 | 07:28
| 20:57 33 06:33 (3) | 20:24 19 06:31(5) | 19:25 | 18:22 | 16:25 | 15:56
7 | 04:56 06:00 (3) | 05:32 06:12 (5) | 06:15 | 06:58 | 06:46 | 07:30
| 20:56 33 06:33 (3) | 20:22 19 06:31(5) | 19:23 | 18:20 | 16:24 | 15:56
8 | 04:57 05:59 (3) | 05:33 06:11 (5) | 06:17 | 07:00 | 06:48 | 07:31
| 20:56 34 06:33 (3) | 20:21 20 06:31(5) | 19:21 | 18:18 | 16:22 | 15:55
9 | 04:58 06:00 (3) | 05:35 06:11 (5) | 06:18 | 07:01 | 06:50 | 07:32
| 20:55 33 06:33 (3) | 20:19 19 06:30 (5) | 19:19 | 18:16 | 16:21 | 15:55
10 | 04:59 06:00 (3) | 05:36 06:12 (5) | 06:20 | 07:03 | 06:51 | 07:33
| 20:55 34  06:34 (3) | 20:17 18  06:30 (5) | 19:17 | 18:14 | 16:19 | 15:55
11| 04:59 06:00 (3) | 05:37 06:12 (5) | 06:21 | 07:04 | 06:53 | 07:34
| 20:54 34 06:34 (3) | 20:16 18  06:30 (5) | 19:15 | 18:12 | 16:18 | 15:55
12 | 05:00 06:00 (3) | 05:39 06:12 (5) | 06:23 | 07:06 | 06:54 | 07:35
| 20:53 34 06:34 (3) | 20:14 16 06:28 (5) | 19:13 | 18:10 | 16:17 | 15:55
13| 05:01 06:00 (3) | 05:40 06:14 (5) | 06:24 | 07:07 | 06:56 | 07:36
| 20:53 34 06:34 (3) | 20:12 14 06:28 (5) | 19:11 | 18:08 | 16:15 | 15:55
14| 05:02 06:01 (3) | 05:42 06:15 (5) | 06:25 | 07:09 | 06:57 | 07:37
| 20:52 34 06:35(3) | 20:10 11 06:26 (5) | 19:09 | 18:06 | 16:14 | 15:55
15| 05:03 06:01 (3) | 05:43 06:17 (5) | 06:27 | 07:10 | 06:59 | 07:37
| 20:51 34 06:35 (3) | 20:09 6 06:23 (5) | 19:07 | 18:04 | 16:13 | 15:55
16 | 05:04 06:01 (3) | 05:44 | 06:28 | 07:12 | 07:01 | 07:38
| 20:50 34 06:35 (3) | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 | 05:05 06:01 (3) | 05:46 | 06:30 | 07:13 | 07:02 | 07:39
| 20:49 34 06:35 (3) | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 05:07 06:01 (3) | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 20:48 34 06:35 (3) | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 05:08 06:01 (3) | 05:49 06:53 (4) | 06:32 | 07:16 | 07:05 | 07:40
| 20:47 34 06:35 (3) | 20:01 9 07:02 (4) | 18:58 | 17:56 | 16:08 | 15:56
20 | 05:09 06:02 (3) | 05:50 06:50 (4) | 06:34 | 07:18 | 07:07 | 07:41
| 20:46 33 06:35(3) | 19:59 14 07:04 (4) | 18:56 | 17:54 | 16:07 | 15:57
21 ] 05:10 06:02 (3) | 05:51 06:48 (4) | 06:35 | 07:20 | 07:08 | 07:42
| 20:45 32 06:34(3) | 19:57 17  07:05 (4) | 18:54 |17:52 | 16:06 | 15:57
22 | 05:11 06:02 (3) | 05:53 06:48 (4) | 06:37 | 07:21 | 07:10 | 07:42
| 20:44 32 06:34 (3) | 19:56 19  07:07 (4) | 18:52 | 17:51 | 16:05 | 15:57
23] 05:12 06:02 (3) | 05:54 06:46 (4) | 06:38 | 07:23 | 07:11 | 07:43
| 20:43 32 06:34 (3) | 19:54 21 07:07 (4) | 18:50 | 17:49 | 16:04 | 15:58
24 ] 05:14 06:03 (3) | 05:56 06:45 (4) | 06:40 | 07:24 | 07:13 | 07:43
| 20:42 30 06:33(3) | 19:52 22 07:07 (4) | 18:47 | 17:47 | 16:03 | 15:59
25| 05:15 06:04 (3) | 05:57 06:45 (4) | 06:41 | 06:26 | 07:14 | 07:43
| 20:41 30 06:34 (3) | 19:50 23 07:08 (4) | 18:45 | 16:45 | 16:02 | 15:59
26 | 05:16 06:04 (3) | 05:59 06:44 (4) | 06:42 | 06:27 | 07:15 | 07:44
| 20:39 29 06:33(3) | 19:48 23 07:07 (4) | 18:43 | 16:43 | 16:02 | 16:00
27 | 05:17 06:05 (3) | 06:00 06:43 (4) | 06:44 | 06:29 | 07:17 | 07:44
| 20:38 27  06:32(3) | 19:46 24 07:07 (4) | 18:41 | 16:42 | 16:01 | 16:01
28 | 05:19 06:06 (3) | 06:01 06:44 (4) | 06:45 | 06:31 | 07:18 | 07:44
| 20:37 25 06:31(3) | 19:44 23 07:07 (4) | 18:39 | 16:40 | 16:00 | 16:01
29 | 05:20 06:06 (3) | 06:03 06:43 (4) | 06:47 | 06:32 | 07:20 | 07:45
| 20:35 24 06:30 (3) | 19:42 23 07:06 (4) | 18:37 | 16:38 | 15:59 | 16:02
30 | 05:21 06:08 (3) | 06:04 06:44 (4) | 06:48 | 06:34 | 07:21 | 07:45
| 20:34 21 06:29 (3) | 19:40 22 07:06 (4) | 18:35 | 16:36 | 15:59 | 16:03
31 ] 05:22 06:09 (3) | 06:06 06:44 (4) | | 06:35 | | 07:45
| 20:33 19 06:28 (3) | 19:38 21 07:05(4) | | 16:35 | | 16:04
Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | 967 | 503 | 44 | | |

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

Day in month

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

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: L - SH MH1
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January | February | March | April | May |June | July | August | er b IN b, | December
107:45 08:55(6) | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 0452  |05:24 | 06:07 | 06:50 | 06:37 | 07:22 14:38 (1)
| 16:05 49 15:19(1) | 16:48 [ 17:34 [ 19:21 [ 20:05 | 20:46  |20:58  [20:31 [ 19:36 | 18:33 | 16:33 | 15:58 25 15:03 (1)
2| 07:45 08:56 (6) | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 0452  |05:25 | 06:08 | 06:51 | 06:38 | 07:24 08:49 (6)
| 16:06 50 15:20 (1) | 16:50 | 17:35 [ 19:22 [ 20:07 | 20:47  |20:58  [20:30 [ 19:3¢ | 18:30 | 16:31 | 15:57 29 15:03 (1)
3107:45 08:57(6) | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 0453  |05:26 | 06:10 | 06:52 | 06:40 | 07:25 08:48 (6)
| 16:07 48 15:20(1) | 16:51 [ 17:37 | 19:24 | 20:08 | 20:47  |20:58  [20:28 [ 19:32 | 18:28 | 16:30 | 15:57 36 15:05 (1)
4| 07:45 08:57(6) | 07:19 | 06:29 | 06:25 | 05:28 | 04:51  |04:54  |05:28 | 06:11 | 06:54 | 06:42 | 07:26 08:46 (6)
| 16:08 47 15:20(1) | 16:53 [ 17:38 [ 19:25 [ 20:10 | 20:48  |20:58  [20:27 [ 19:30 | 18:26 | 16:28 | 15:57 39 15:05 (1)
5| 07:45 08:58 (6) | 07:17 | 06:27 | 06:23 | 05:26 | 04:51  |04:54  |05:29 | 06:13 | 06:55 | 06:43 | 07:27 08:45 (6)
| 16:09 45 15:20 (1) | 16:54 | 17:40 [ 19:27 | 20:11 | 20:49 | 20:57  [20:25 [ 19:27 | 18:24 | 16:26 | 15:56 42 15:06 (1)
6 | 07:44 09:00 (6) | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55  |05:30 | 06:14 | 06:57 | 06:45 | 07:28 08:46 (6)
|16:10 43 15:21(1) | 16:56 | 17:41 [ 19:28 [ 20:13 | 20:50 | 20:57 [ 20:24 [ 19:25 | 18:22 | 16:25 | 15:56 43 15:07 (1)
7| 07:44 09:00 (6) | 07:14 | 06:23 | 06:19 | 05:23  |04:50 | 04:56  |05:32 | 06:15 | 06:58 | 06:46 | 07:30 08:45 (6)
|16:11 41 15:20(1) | 16:58 [ 17:43 [ 19:30 | 20:14 | 20:51 | 20:56  [20:22 [ 19:23 | 18:20 | 16:23 | 15:56 45  15:07 (1)
8| 07:44 09:02 (6) | 07:13 | 06:21 | 06:17 | 05:21  |04:49 | 0457  |05:33 | 06:17 | 07:00 | 06:48 | 07:31 08:45 (6)
|16:12 39 15:21(1) | 16:59 [ 17:45 [ 19:31 [ 20:16 | 20:52 | 20:56  [20:20 [ 19:21 | 18:18 | 16:22 | 15:55 47 15:08 (1)
9| 07:43 09:03 (6) | 07:11 | 06:19 | 06:15 | 05:20 | 04:49  |04:58  |05:34 | 06:18 | 07:01 | 06:50 | 07:32 08:45 (6)
|16:144 37 15:21(1) [17:01 | 17:46 [ 19:33 | 20:17 | 20:52 | 20:55 [ 20:19 [ 19:19 | 1816 | 16:21 | 15:55 48 15:08 (1)
10 | 07:43 09:06 (6) | 07:10 | 06:17 | 06:13 | 05:18  |04:49  |04:58  |05:36 | 06:20 | 07:03 | 06:51 | 07:33 08:45 (6)
|16:15 30 15:21 (1) [17:03 | 17:48 [ 19:34 | 20:18 | 20:53 | 20:55 [ 20:17 [ 19:17 | 1814 | 16:19 | 15:55 50 15:09 (1)
11 | 07:43 14:56 (1) | 07:08 | 06:15  |06:11  |05:17 | 04:48 | 04:59  |05:37  |06:21  |07:04 | 06:53 | 07:34 08:45 (6)
|16:16 25 15:21(1) | 17:04 | 17:49  [19:36 | 20:20 | 20:54 | 20:54 [ 20:15 [ 19:15 | 1812 | 16:18 | 15:55 49 15:09 (1)
12 | 07:42 14:57 (1) | 07:06 | 06:13  |06:09  |05:15 | 04:48  |05:00  |05:39  [06:22  |07:06 | 06:54 | 07:35 08:45 (6)
|16:18 23 15:20(1) [ 17:06 | 17:51  [19:37  [20:21 | 20:55 | 20:53 [ 20:14 [ 19:13 | 1810 | 16:16 | 15:55 51 15:10 (1)
13 | 07:42 14:58 (1) | 07:05 | 06:11  |06:07  |05:14 | 04:48  |05:01  |05:40  |06:24  |07:07 | 06:56 | 07:36 08:46 (6)
|16:19 23 15:21(1) [17:08  |17:52  [19:39 | 20:23 | 20:55  |20:53  [20:12 [ 19:11 | 18:08 | 16:15 | 15:55 50 15:10 (1)
14 | 07:41 14:59 (1) | 07:03 | 06:09  |06:05  |05:13 | 04:48  |05:02  |05:41  [06:25  |07:09 | 06:57 | 07:37 08:46 (6)
|16:20 21 15:20(1) [ 17:09 | 17:54 [ 19:40 | 20:24 | 20:56 | 20:52  [20:10 [ 19:09 | 18:06 | 16:14 | 15:55 52 15:11(1)
15 | 07:40 15:00 (1) | 07:01 | 06:07  |06:03  |05:11  |04:48  |05:03  |05:43  |06:27 |07:10 | 06:59 | 07:37 08:46 (6)
|16:22 19 15:19(1) [17:11  |[17:55 [ 19:42 | 20:25 | 20:56 | 20:51 [ 20:08 | 19:06 | 18:04 | 16:13 | 15:55 52 15:12 (1)
16 | 07:40 15:02 (1) | 07:00 | 06:05  |06:01  |05:10  |04:48  |05:04  |05:44  |06:28  |07:12  |07:01 | 07:38 08:46 (6)
|16:23 16 15:18(1) [17:13 | 17:57  [19:43 | 20:27 | 20:57  |20:50 [ 20:07 | 19:04 | 18:02 | 16:11 | 15:55 52 15:11 (1)
17| 07:39 15:04 (1) | 06:58 | 06:03 | 05:59  |05:09 | 04:48  |05:05 |05:46  |06:29  |07:13 | 07:02 | 07:39 08:47 (6)
|16:25 14 15:18 (1) | 17:14  |17:58 | 19:45 | 20:28  |20:57  |20:49  |20:05  |19:02  |18:00 | 16:10 | 15:55 52 15:12 (1)
18 | 07:38 15:07 (1) | 06:56 | 06:01 | 05:57  |05:07  |04:48  |05:06 |05:47 |06:31 | 07:15 | 07:04 | 07:40 08:47 (6)
|16:26 10 15:17 (1) | 17:16 | 18:00 | 19:46  |20:29  |20:57  |20:48  |20:03 | 19:00 | 17:58 | 16:09 | 15:56 53 15:13 (1)
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 |04:48 0508 |05:48 |06:32 |07:16 | 07:05 | 07:40 08:47 (6)
| 16:27 |17:17 | 18:01  |19:48  |20:31  |20:58  |20:47  |20:01 | 18:58  |17:56 | 16:08 | 15:56 53 15:13 (1)
20 | 07:36 |06:52 | 05:57 | 05:53  |05:05 |04:48 0509 |05:550 | 06:34 |07:18 | 07:07 | 07:41 08:48 (6)
| 16:29 [17:19 | 18:03  |19:49  |20:32  |20:58  |20:46  |19:59 | 18:556 | 17:54 | 16:07 | 15:56 54 15:14 (1)
21| 07:35 |06:51 | 05:54 | 05:51  |05:04 |04:48 |05:10 |05:551 | 06:35 |07:20 | 07:08 | 07:42 08:49 (6)
| 16:30 [17:21 | 18:04  [19:51  |20:33  [20:58 | 20:45  |19:57 | 1854 | 17:52 | 16:06 | 15:57 54 15:15(1)
22| 07:34 | 06:49 | 05:52 | 05:49  |05:03 | 04148  |05:11  [05:53 | 06:37 | 07:21 | 07:10 | 07:42 08:49 (6)
| 16:32 |17:22 | 18:06  |19:52  |20:34  [20:59 | 20:44  [19:56 | 1852 | 17:50 | 16:05 | 15:57 54 15:15(1)
23| 07:34 | 06:47 | 05:50 | 05:47  |05:02 | 04:48 | 05:12  |05:54 | 06:38 | 07:23 | 07:11 | 07:43 08:49 (6)
| 16:34 |17:24 | 18:08 | 19:54  |20:36 | 20:59  [20:43 | 19:54 | 18:49 [ 17:49 | 16:04 | 15:58 54 15:15(1)
24| 07:32 | 06:45 | 05:48 | 05:45  |05:00 | 04:49 | 05:13  [05:56 | 06:39 | 07:24 | 07:13 14:44 (1) | 07:43 08:50 (6)
| 16:35 |17:26 | 18:09  |19:55  |20:37 | 20:59  [20:42 [ 19:52 | 18:47 | 17:47  |16:03 10 14:54 (1) | 15:58 53 15:16 (1)
25| 07:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15  [05:57 | 0641 | 06:26 | 07:14 14:41 (1) | 07:43 08:50 (6)
| 16:37 |17:27 | 1811  |19:57  |20:38  [20:59  [20:41 [ 19:50 | 18:45 | 16:45 | 16:02 14  14:55(1) | 15:59 53 15:16 (1)
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 | 05:16  |05:58 | 06:42 | 06:27 | 07:15 14:41 (1) | 07:44 08:50 (6)
| 16:38 [17:29  |18:12  [19:58  [20:39  |20:59  [20:39  [19:48 | 1843 [ 16143 | 16:01 16  14:57 (1) | 16:00 53 15:16 (1)
27 | 07:29 |06:39 | 05:42  |05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 14:39 (1) | 07:44 08:52 (6)
| 16:40 [17:30 | 18:14  [20:00  [20:40  |20:59  [20:38  |19:46 | 18:41 | 16:41 | 16:01 19  14:58 (1) | 16:00 52 15:17 (1)
28| 07:28 |06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 14:39 (1) | 07:44 08:52 (6)
| 16:41 [17:32 | 18:15  [20:01  [20:41  |20:59  |20:37  [19:44 [ 18:39 [ 16:40 | 16:00 21  15:00 (1) | 16:01 52 15:18 (1)
29 | 07:27 | | 06:338 | 05:36 | 04:56 | 04:51 | 05:20 |06:03 | 06:47 | 06:32 | 07:20 14:39 (1) | 07:45 08:53 (6)
| 16:43 | |19:16  [20:03  |20:42  [20:59 [ 20:35  [19:42 [ 18:37 | 16:38 | 15:59 22 15:01(1) | 16:02 52 15:18 (1)
30 | 07:25 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 14:39 (1) | 07:45 08:53 (6)
| 16:45 | |19:18 | 20:04  |20:44 | 20:59 | 20:34  [19:40 | 18:35 | 16:36 | 15:59 23 15:02 (1) | 16:03 52 15:18 (1)
31107:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45 08:54 (6)
| 16:46 | |19:19 | | 20:45 | [20:33  19:38 | |16:35 | | 16:04 51 15:19 (1)

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Total, worst case | 580 | | | | | | | | | | 125 | 1502
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: M - SH MH2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

| January | February |[March | April | May |June | July | August | SeptembejOctober | NovembetDecember

1| 07:45 08:43 (6) | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22

|16:05 15 08:58 (6) | 16:48 | 17:3¢  |19:21  |20:06  |20:46  |20:58  |20:31  |19:36  |18:33  |16:33 | 15:58

2] 07:45 08:44 (6) | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24

| 16:06 14 08:58 (6) | 16:50 | 17:35  |19:22  |20:07  |20:47 | 20:58  |20:30 | 19:3¢ | 18:30 | 16:31 | 15:57

3| 07:45 08:45 (6) | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25

| 16:07 14 08:59 (6) | 16:51 | 17:37 | 19:24 | 20:08 | 20:48 | 20:58 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57

4 07:45 08:45(6) | 07:19 | 06:29 | 06:25 | 05:28 | 04:51  |04:54 | 05:28  |06:11 | 06:54 | 06:42 | 07:26

| 16:08 13 08:58 (6) | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5| 07:45 08:47 (6) | 07:17 | 06:27 | 06:23 | 05:26 | 04:51  |04:54  |05:29  |06:13 | 06:55 | 06:43 | 07:27 08:35 (6)
| 16:09 11 08:58 (6) | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:26 | 15:56 6  08:41(6)
6| 07:44 08:48 (6) | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28 08:35 (6)
| 16:10 9 08:57(6) | 16:56 | 17:41 | 19:28 | 20:13  [20:50  |20:57  |20:24  |19:25 | 18:22  |16:25 | 15:56 8 08:43(6)
7| 07:44 08:50 (6) | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30 08:34 (6)
| 16:11 6 08:56(6) | 16:58 | 17:43 | 19:30 | 20:14 | 20:51  |20:56  [20:22  |19:23 | 18:20 | 16:23 | 15:56 11  08:45 (6)
8 | 07:44 |07:13 | 06:21  |06:17  |05:21 | 04:49 | 04:57 | 05:33 | 06:17 |07:00 |06:48 | 07:31 08:33 (6)
| 16:12 | 16:59 | 17:45 |1 19:31 | 20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:55 13 08:46 (6)
9| 07:43 |07:11 | 06:19 | 06:15  |05:20 | 04:49 | 04:58  |05:34 | 06:18 | 07:01 | 06:50 | 07:32 08:33 (6)
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:53 | 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55 14 08:47 (6)
10 | 07:43 |07:10 | 06:17 | 06:13  |05:18 | 04:49 | 04:58  |05:36 | 06:20 | 07:03 | 06:51 | 07:33 08:33 (6)
| 16:15 |17:03 | 17:48  |19:3¢  |20:18 | 20:53  |20:55  |20:17 | 19:17 | 18:14  |16:19  |15:55 14  08:47 (6)
11 ] 07:43 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34 08:33 (6)
| 16:16 |17:04 | 17:49  |19:36  |20:20 | 20:54  |20:54  |20:16 | 19:15  |18:12  |16:18  |15:55 15 08:48 (6)
12 | 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35 08:33 (6)
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55 16 08:49 (6)
13 | 07:42 |07:05 | 06:11  |06:07  |05:14 | 04:48  |05:01  |05:40 | 06:24 | 07:07 |06:56 | 07:36 08:34 (6)
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55 16 08:50 (6)
14 | 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:37 08:34 (6)
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55 17 08:51 (6)
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37 08:34 (6)
| 16:22 |17:11 | 17:55 | 19:42  |20:25 | 20:56  |20:51  |20:09  |19:06  |18:04 | 16:13  |15:55 17  08:51(6)
16 | 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:01 | 07:38 08:34 (6)
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55 17 08:51 (6)
171 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 | 07:13 | 07:02 | 07:39 08:34 (6)
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:55 18 08:52 (6)
18 | 07:38 | 06:56 | 06:01 | 05:57  |05:07 |04:48  |05:06 |05:47 |06:31 |07:15 | 07:04 | 07:40 08:35 (6)
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56 18  08:53 (6)
19 ] 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40 08:36 (6)
| 16:27 | 17:18 | 18:01 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56 18 08:54 (6)
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41 08:36 (6)
| 16:29 [17:19 | 18:03  |19:49  |20:32  |20:58  |20:46  |19:59 | 18:56  |17:54 | 16:07 | 15:56 18 08:54 (6)
21| 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42 08:37 (6)
| 16:30 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57 18 08:55 (6)
221 07:35 | 06:49 | 05:52 | 05:49  |05:03 | 04:48 | 05:11  |05:53 | 06:37  |07:21 | 07:10 | 07:42 08:37 (6)
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:50 | 16:05 | 15:57 18 08:55 (6)
23] 07:34 | 06:47 | 05:50 | 05:47 | 05:02 |04:48  |05:12  |05:54 | 06:38 |07:23 | 07:11 | 07:43 08:38 (6)
| 16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58 18  08:56 (6)
241 07:32 | 06:45 | 05:48 | 05:45 | 05:00 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:13 | 07:43 08:38 (6)
| 16:35 |17:26 | 18:09  |19:55  |20:37 | 20:59  |20:42  |19:52 | 18:47 |17:47 | 16:03  |15:58 18  08:56 (6)
251 07:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43 08:38 (6)
| 16:37 [17:27 | 18:11  |19:57  |20:38 | 20:59  |20:41  |19:50 | 18:45  |16:45 | 16:02  |15:59 18  08:56 (6)
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44 08:38 (6)
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00 18 08:56 (6)
271 07:29 |06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44 08:40 (6)
| 16:40 | 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00 17 08:57 (6)
28| 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44 08:40 (6)
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01 17 08:57 (6)
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45 08:41 (6)
| 16:43 | |19:17  |20:03  |20:42  |20:59  |20:35  |19:42  |18:37  |16:38  |15:59 | 16:02 17  08:58 (6)
30| 07:26 | | 06:36 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45 08:41 (6)
| 16:45 | | 19:18 | 20:04 | 20:44 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03 17 08:58 (6)
311]07:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45 08:42 (6)
| 16:46 | | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04 16 08:58 (6)

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | 82 | | | | | | | | | | | 428
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar

Calculation: Shadow Impact Variant 3 Shadow receptor: N - SH PM2
Assumptions for shadow calculations
The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

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

The WTG is always operating

|January |February |March | April | May |June [ July | August | er b IN betf December
1107:45  |07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:38 (4) | 04:52 05:45(4) | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48  |17:3¢ | 19:21 | 20:06 | 20:46 19  05:57(4) | 20:58 17  06:02 (4) | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2]07:45 | 07:22 | 06:3¢4 | 06:29 | 05:31 | 04:53 05:38 (4) | 04:53 05:44 (4) | 05:25 | 06:08 | 06:51 | 06:38 | 07:24
| 16:06 | 16:50  |17:35  |19:23 | 20:07 | 20:47 18  05:56(4) | 20:58 17  06:01(4) [ 20:30 | 19:34 [ 18:31  |16:31 | 15:58
3]07:45 |07:20 | 06:32 | 06:27 | 05:30 | 04:52 05:37 (4) | 04:53 05:45(4) | 05:26 | 06:10 | 06:53 | 06:40 | 07:25
| 16:07 | 16:51  |17:37 | 19:24 | 20:08 | 20:47 19  05:56(4) | 20:58 17  06:02 (4) | 20:28 | 19:32 | 18:28  |16:30 | 15:57
4|07:45 | 07:19 | 06:30 | 06:25 | 05:28 | 04:52 05:38 (4) | 04:54 05:44 (4) | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53  |17:38  |19:26 | 20:10 |20:48 19  05:57(4) | 20:58 18 06:02 (4) | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5|07:45 | 07:17  |06:28 | 06:23 | 05:26 | 04:51 05:38 (4) | 04:55 05:45(4) | 05:29 | 06:13 | 06:56 | 06:43 | 07:27
| 16:09 | 16:55  |17:40  |19:27 | 20:11 | 20:49 18 05:56(4) | 20:57 17  06:02 (4) | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
607:44 | 07:16 | 06:26 | 06:21 | 05:25 | 04:51 05:39 (4) | 04:55 05:45(4) | 05:31 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 | 16:56 | 17:42  |19:29 | 20:13 |20:50 18 05:57(4) | 20:57 18 06:03 (4) | 20:24 | 19:25 [ 18:22 | 16:25 | 15:56
7|07:44 | 07:14 | 06:24 | 06:19 | 05:23 | 04:50 05:39 (4) | 04:56 05:45(4) | 05:32 | 06:15 | 06:58 | 06:46 | 07:30
|16:12 | 16:58 | 17:43  [19:30 | 20:14 |20:51 18 05:57(4) | 20:56 18 06:03 (4) | 20:22 | 19:23 [ 18:20 | 16:24 | 15:56
8|07:44 | 07:13 | 06:21 | 06:17 | 05:22 | 04:50 05:39 (4) | 04:57 05:44 (4) | 05:33 | 06:17 [ 07:00 | 06:48 | 07:31
| 16:13 | 17:00 | 17:45  |19:31 | 20:16 [20:52 18 05:57(4) | 20:56 19  06:03 (4) | 20:21 | 19:21 [ 18:18 | 16:22 | 15:56
907:43 | 07:11  |06:19 | 06:15 | 05:20 | 04:49 05:40 (4) | 04:58 05:45(4) | 05:35 | 06:18 [ 07:01  |06:50 | 07:32
| 16:14 | 17:01 | 17:46  |19:33 | 20:17 [20:52 17 05:57(4) | 20:55 18 06:03 (4) [ 20:19 | 19:19 [ 18:16  |16:21 | 15:55
10 07:43  |07:10 | 06:17 | 06:13 | 05:19 | 04:49 05:40 (4) | 04:59 05:45(4) | 05:36 | 06:20  [07:03 | 06:51 | 07:33
| 16:15 | 17:03 | 17:48  |19:3¢ | 20:18 [20:53 17 05:57(4) | 20:55 19  06:04 (4) | 20:17 | 19:17 | 18:14  |16:19 | 15:55
11]07:43  |07:08 | 06:15 | 06:11 | 05:17 | 04:49 05:40 (4) | 05:00 05:45(4) | 05:37 | 06:21  |07:04 | 06:53 | 07:34
| 16:16 | 17:05  |17:49  |19:36 | 20:20 | 20:54 16  05:56(4) | 20:54 19  06:04 (4) | 20:16 | 19:15 | 18:12  |16:18 | 15:55
1207:42 | 07:06 | 06:13 | 06:09 | 05:16 | 04:48 05:40 (4) | 05:00 05:45(4) | 05:39 | 06:23 | 07:06 | 06:54 | 07:35
| 16:18 | 17:06 | 17:51  [19:37 | 20:21 | 20:54 17 05:57(4) | 20:53 19  06:04 (4) | 20:14 | 19:13 [ 18:10 | 16:17 | 15:55
13|07:42 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 05:41 (4) | 05:01 05:46 (4) | 05:40 | 06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:08  |17:52  |19:39 | 20:23 [20:55 16  05:57(4) | 20:53 18  06:04 (4) | 20:12 | 19:11 [ 18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 05:41 (4) | 05:02 05:46 (4) | 05:42 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 | 17:09 | 17:54  |19:40 | 20:24 [20:56 16  05:57(4) | 20:52 19  06:05(4) | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15]07:40 | 07:00 | 06:07 | 06:03 | 05:11 | 04:48 05:42 (4) | 05:03 05:46 (4) | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:56 | 19:42 | 20:25 [20:56 15 05:57(4) | 20:51 19  06:05(4) | 20:09 | 19:07  |18:04  |16:13 | 15:55
16 07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 05:42 (4) | 05:04 05:47 (4) | 05:44 | 06:28  |07:12 | 07:01 | 07:38
|16:23 | 17:13  |17:57  |19:43 | 20:27 [ 20:57 15 05:57(4) | 20:50 18  06:05(4) | 20:07 | 19:04  |18:02  |16:12 | 15:55
1707:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:42 (4) | 05:06 05:47 (4) | 05:46 | 06:30  |07:13 | 07:02 | 07:39
|16:25 | 17:14 | 17:59  [19:45 | 20:28 |20:57 15 05:57 (4)|20:49 17 06:04 (4)|20:05  |19:02  |18:00 |16:10 | 15:56
18]07:38 | 06:56 | 06:01 | 05:57 | 05:08 | 04:48 05:43 (4) | 05:07 05:47 (4) | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 17:16 | 18:00  |19:46 | 20:29 |20:57 14 05:57 (4)|20:48 17 06:04 (4)]20:03  |19:00 |17:58  |16:09 | 15:56
19]07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 05:43 (4) | 05:08 05:48 (4) | 05:49 | 06:32 | 07:17 | 07:05 | 07:40
|16:28 | 17:18 | 18:02  [19:48 | 20:31 |20:58 14 05:57 (4) | 20:47 16 06:04 (4)|20:01  |18:58  |17:56 | 16:08 | 15:56
2007:36 | 06:53 | 05:57 | 05:53 | 05:05 05:43 (4) | 04:48 05:43 (4) | 05:09 05:48 (4) | 05:50 | 06:3¢4 | 07:18 | 07:07 | 07:41
|16:29 | 17:19 | 18:03 | 19:49 | 20:32 6 05:49 (4)]|20:58 14 05:57(4)|20:46 15 06:03(4)|19:59  |18:56  |17:54 | 16:07 | 15:57
21]07:35 | 06:51 | 05:55  |05:51 | 05:04 05:41 (4) | 04:48 05:43 (4) | 05:10 05:49(4) | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
|16:31 [ 17:21 | 18:05  [19:51  [20:33 10 05:51(4) | 20:58 14  05:57 (4) | 20:45 13 06:02(4) | 19:57 | 18:54 [ 17:52 | 16:06 | 15:57
22107:35 | 06:49 | 05:52  |05:49 | 05:03 05:40 (4) | 04:48 05:44 (4) | 05:11 05:50 (4) | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
|16:32 | 17:23 | 18:06  [19:52  [20:3¢ 12 05:52(4) | 20:59 14  05:58 (4) | 20:44 11  06:01(4) | 19:56 | 18:52 | 17:51 | 16:05 | 15:58
23|07:34 | 06:47 | 05:50 | 05:47 | 05:02 05:39 (4) | 04:49 05:44 (4) | 05:12 05:52(4) | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
| 16:3¢ | 17:24 | 18:08 | 19:54 | 20:36 14 05:53(4) | 20:59 14  05:58 (4) | 20:43 8 06:00(4)|19:54 | 1850  |17:49  |16:04 | 15:58
24|07:32 | 06:45 | 05:48 | 05:46 | 05:01 05:39 (4) | 04:49 05:44 (4) | 05:14 05:55(4) | 05:56 | 06:40 | 07:24 | 07:13 | 07:43
|16:35 | 17:26 | 18:09 [ 19:55 | 20:37 15 05:54(4) | 20:59 14  05:58 (4) | 20:42 1 05:56(4)|19:52 | 18:47  |17:47 | 16:03 | 15:59
25|07:31 | 06:43 | 05:46 | 05:44 | 05:00 05:38 (4) | 04:49 05:44 (4) | 05:15 |05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  [19:57  [20:38 16 05:54(4) | 20:59 15  05:59 (4) | 20:41 |19:50 | 18:45 | 1645 | 16:02 | 15:59
26|07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:38 (4) | 04:49 05:44 (4) | 05:16 |05:59 | 06:42 | 06:27 | 07:15 | 07:44
|16:38 | 17:29 | 1812  [19:58 [ 20:39 17 05:55(4) | 20:59 15  05:59 (4) | 20:39 |19:48 | 18:43  |1643 | 16:02 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58 05:37 (4) | 04:50 05:44 (4) | 05:17 | 06:00 | 06:44  |06:29 | 07:17 | 07:44
| 16:40  |17:31 | 18:14  [20:00 | 20:40 18 05:55(4) | 20:59 15  05:59 (4) | 20:38 |19:46 | 1841  |16:42 | 16:01 | 16:01
28|07:28 | 06:37 | 05:40 | 05:38 | 04:57 05:37 (4) | 04:50 05:44 (4) | 05:19 | 06:01 | 06:45 | 06:31 | 07:18 | 07:44
|16:42 | 17:32 | 18:15  [20:01  [20:41 18 05:55(4) | 20:59 16  06:00 (4) | 20:37 | 19:44 | 18:39  |16:40 | 16:00 | 16:01
29|07:27 | | 06:38 | 05:37 | 04:56 05:38 (4) | 04:51 05:44 (4) | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
|16:43 | |19:17  ]20:03  |20:42 18 05:56(4) | 20:59 16  06:00 (4) | 20:35 |19:42 | 18:37  |16:38 | 1559 | 16:02
3007:26 | | 06:36 ]| 05:35 | 04:55 05:37 (4) | 04:51 05:45 (4) | 05:21 | 06:04 | 06:48 | 06:3¢ | 07:21 | 07:45
| 16:45 | |19:18 ] 20:04  [20:43 19 05:56(4) [ 20:59 16  06:01 (4) | 20:34 |19:40 | 18:35 |16:36 | 15:59 | 16:03
31]07:24 | |06:3¢ | | 04:54 05:37 (4) | | 05:22 | 06:06 | |06:35 | | 07:45
| 16:46 | |19:20 | |20:45 19 05:56 (4) | | 20:33 |19:38 | |16:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259

Total, worst case | | | | | 182 | 482 | 388 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project:
Veterny park Popudinské Mocidl'any -
Radosovce

SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 3

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 20:20/4.0.531
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Project:
Veterny park Popudinské Mocidl'any - Radosovce

SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 3

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 20:20/4.0.531
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Project: Description: Licensed user:

Veterny park Popudinské Modidl'any - Radosovce VP Popudinské Mocidfany - RadoSovce Freemind sro
Variant 3 MC Sklodowskej, 17

Shadow Impact .
Shadow-Flicker Worst Case SK-85104 Bratislava

All receptors are in green house mode +421905942960 .
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
ZVI considered 23/01/2024 20:20/4.0.531
SHADOW - Calendar, graphical
Calculation: Shadow Impact Variant 3
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Project: Description: Licensed user:

Veterny park Popudinské Mo¢idl'any - VP Popudinské Mocidfany - Radosovce Freemind sro
3 Variant 3 MC Sklodowskej, 17

Radosovce Shadow Impact SK-85104 Brati I’
Shadow-Flicker Worst Case - ratislava
All receptors are in green house mode +421905942960
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 1 - V3_WTG 1

Assumptions for shadow calculations

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

| January | February |[March | April | May |June | July |August | éOctober | | December
1]07:45 14:50-15:19/29 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22 14:38-15:03/25
| 16:05 |16:48 | 17:34  |19:21 | 20:06 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2| 07:45 14:50-15:20/30 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:24 14:38-15:03/25
| 16:06 |16:50 | 17:35 | 19:23  [20:07 | 20:47 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3]07:45 14:51-15:20/29 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:53 | 06:40 | 07:25 14:38-15:05/27
| 16:07 |16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 14:51-15:20/29 |07:19 | 06:30 | 06:25 | 05:28 | 04:52 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26 14:38-15:05/27
| 16:08 |16:53 | 17:38 | 19:26 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5107:45 14:52-15:20/28 | 07:17 | 06:28 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27 14:38-15:06/28
| 16:09 |16:55 | 17:40 | 19:27  |20:11 | 20:49 | 20:57 | 20:25 | 19:28 | 18:24 | 16:27 | 15:56
6| 07:44 14:53-15:21/28 |07:16 | 06:26 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28 14:39-15:07/28
| 16:10 |16:56 | 17:42 | 19:28  |20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
7|07:44 14:53-15:20/27 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:30 14:39-15:07/28
| 16:11 |16:58 | 17:43  |19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:24 | 15:56
8|07:44 14:54-15:21/27 |07:13 | 06:21 | 06:17 | 05:22 | 04:50 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31 14:39-15:08/29
| 16:13 |16:59 | 17:45 | 19:31  [20:16 | 20:52 | 20:56 | 20:21 | 19:21 | 18:18 | 16:22 | 15:55
9| 07:43 14:54-15:21/27 |07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:35 | 06:18 | 07:01 | 06:50 | 07:32 14:39-15:08/29
| 16:14 |17:01 | 17:46  |19:33  [20:17  |20:53 | 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 14:56-15:21/25 |07:10 | 06:17 | 06:13 | 05:19 | 04:49  |04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33 14:39-15:09/30
| 16:15 |17:03 | 17:48  |19:34  |20:18  |20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11| 07:43 14:56-15:21/25 |07:08 | 06:15 | 06:11 | 05:17 | 04:48  |04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34 14:40-15:09/29
| 16:16 |17:04 | 17:49  |19:36  |20:20 | 20:54 | 20:54 | 20:16 | 19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 14:57-15:20/23 |07:06 | 06:13 | 06:09 | 05:16 | 04:48  |05:00 |05:39 |06:22 |07:06 | 06:54 | 07:35 14:40-15:10/30
| 16:18 |17:06 | 17:51  |19:37  [20:21  [20:55 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13| 07:42 14:58-15:21/23 |07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 |05:40 |06:24 | 07:07 | 06:56 | 07:36 14:41-15:10/29
| 16:19 |17:08 | 17:52  |19:39  [20:23  [20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 14:59-15:20/21 |07:03 | 06:09 | 06:05 | 05:13 | 04:48  |05:02 |05:42 |06:25 |07:09 | 06:57 | 07:37 14:41-15:11/30
| 16:20 |17:09 | 17:54 | 19:40  |20:24  |20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15| 07:40 15:00-15:19/19 |07:01 | 06:07 | 06:03 | 05:11  |04:48  |05:03 |05:43 |06:27 |07:10 | 06:59 | 07:37 14:42-15:12/30
| 16:22 |17:11 | 17:55 | 19:42  [20:25  [20:56 | 20:51 | 20:09 | 19:07 | 18:04 | 16:13 | 15:55
16 | 07:40 15:02-15:18/16 |07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 |07:12 | 07:01 | 07:38 14:41-15:11/30
| 16:23 |17:13 | 17:57 | 19:43  [20:27  [20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 | 07:39 15:04-15:18/14 |06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:30 |07:13 | 07:02 | 07:39 14:42-15:12/30
| 16:25 |17:14 | 17:58 | 19:45  |20:28  [20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 15:07-15:17/10 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40 14:43-15:13/30
| 16:26 |17:16 | 18:00 | 19:46  |20:29 | 20:57  |20:48  |20:03  |19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 |05:49 | 06:32 |07:16 | 07:05 | 07:40 14:43-15:13/30
| 16:28 |17:18 | 18:02 | 19:48  |20:31  [20:58  |20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 |06:52 | 05:57 | 05:53 | 05:05 |04:48 | 05:09 |05:550 | 06:3%4 |07:18 | 07:07 | 07:41 14:43-15:14/31
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21| 07:35 |06:51 | 05:54 | 05:51 | 05:04 |04:48 | 05:10 | 05:551 | 06:35 |07:20 | 07:08 | 07:42 14:44-15:15/31
| 16:31 |17:21 | 18:05 | 19:51  [20:33  [20:58 | 20:45 | 19:57 | 18:54 [ 17:52 | 16:06 | 15:57
22| 07:35 | 06:49 | 05:52  |05:49  |05:03 |04:48 |05:11 |05:553 | 06:37 |07:21 | 07:10 | 07:42 14:44-15:15/31
| 16:32 |17:22 | 18:06 | 19:52  |20:34  [20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:57
23| 07:34 | 06:47 | 05:50 | 05:47 |05:02 |04:48 |05:12 |05:554 |06:38 |07:23 | 07:11 | 07:43 14:44-15:15/31
| 16:34 |17:24 | 18:08 | 19:54  [20:36  [20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
24| 07:32 | 06:45 | 05:48 | 05:46 | 05:01 | 04:49 |05:13 | 05:556 | 06:40 | 07:24 | 07:13 14:44-14:54/10 | 07:43 14:46-15:16/30
| 16:35 |17:26 | 18:09 | 19:55  [20:37  [20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25 | 07:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 |05:15 | 05:57 | 06:41 | 06:26 | 07:14 14:41-14:55/14 | 07:43 14:46-15:16/30
| 16:37 |17:27 | 1811  |19:57  [20:38  [20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 14:41-14:57/16 | 07:44 14:46-15:16/30
| 16:38 [17:29 | 18:12  [19:58  [20:39  [20:59  [20:39 | 19:48 | 18:43  |16:43 | 16:01 | 16:00
27 | 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 14:39-14:58/19 | 07:44 14:47-15:17/30
| 16:40 [17:30 | 18:14  |20:00  [20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 1641 | 16:01 | 16:00
28| 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:31 | 07:18 14:39-15:00/21 | 07:44 14:48-15:18/30
| 16:41 [17:32 | 1815  [20:01  [20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32  |07:20 14:39-15:01/22 | 07:45 14:48-15:18/30
| 16:43 | |19:17  120:03  |20:42  [20:59  [20:35 |19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:26 | |06:36 | 05:35 | 04:55 | 04:51  [05:21 | 06:04 | 06:48 | 06:3¢ | 07:21 14:39-15:02/23 | 07:45 14:48-15:18/30
| 16:45 | |19:18  [20:04  |20:44  [20:59  [20:34 |19:40 | 18:35 | 16:36 | 15:59 | 16:03
311 07:24 | |06:33 | | 04:54 | |05:22 | 06:06 | 106:35 | | 07:45 14:49-15:19/30
| 16:46 | 119:20 | |20:45 | |20:33 | 19:38 | 116:35 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 430 0 0 0 0 0 0 0 0 0 125 908

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 2 - V3_WTG 2

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July |August | SeptembdOctober | NovembefDecember
107:45 | 07:23 | 06:35 | 06:31 | 05:33 | 04:54 05:31-05:53/22 | 04:52 05:38-06:00/22 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48 | 17:34  |19:21 | 20:05 | 20:46 | 20:58 120:31 | 19:36 | 18:33 | 16:33 | 15:58
2| 07:45 | 07:22 | 06:33 | 06:29 | 05:31 | 04:53 05:32-05:54/22 | 04:52 05:38-05:59/21 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:47 | 20:58 120:30 | 19:34 | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 05:31-05:53/22 | 04:53 05:38-06:00/22 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
|16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 120:28 | 19:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 07:19 | 06:29 | 06:25 | 05:28 | 04:52 05:32-05:54/22 | 04:54 05:38-06:00/22 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
|16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 120:27  |19:30 | 18:26 | 16:28 | 15:57
5107:45 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 05:32-05:54/22 | 04:54 05:38-06:00/22 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
116:09 | 16:55 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 120:25 | 19:27 | 18:224 | 16:27 | 15:56
6|07:44 |07:16 |06:25 |06:21 | 05:25 | 04:50 05:32-05:54/22 | 04:55 05:38-06:01/23 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:42 | 19:28 | 20:13 | 20:50 | 20:57 |20:24 | 19:25 | 18:22 | 16:25 | 15:56
7107:44 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 05:33-05:55/22 | 04:56 05:39-06:01/22 |05:32 | 06:15 | 06:58 | 06:46 | 07:30
|16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 |20:22  |19:23 | 18:20 | 16:23 | 15:56
8|07:44 |07:13 |06:21 | 06:17 | 05:22 | 04:50 05:32-05:54/22 | 04:57 05:38-06:00/22 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31
|16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 |20:20  |19:21 | 18:18  |16:22 | 15:55
9107:43 |07:11 | 06:19 | 06:15 | 05:20 | 04:49 05:33-05:55/22 | 04:58 05:39-06:01/22 |05:35 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 |20:19 | 19:19 |18:16 |16:21 | 15:55
1007:43 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 05:33-05:55/22 | 04:58 05:39-06:01/22 |05:36 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 |20:17 | 19:17 | 18:14 | 16:19 | 15:55
11]07:43 | 07:08 |06:15 | 06:11 | 05:17 | 04:48 05:33-05:55/22 | 04:59 05:39-06:01/22 |05:37 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 |20:15 | 19:15  |18:12 | 16:18 | 15:55
1207:42 | 07:06 |06:13 | 06:09 | 05:16 | 04:48 05:33-05:55/22 | 05:00 05:40-06:01/21 |05:39 | 06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 |20:14 | 19:13  |18:10 | 16:16 | 15:55
13]07:41 | 07:05 |06:11 | 06:07 | 05:14 | 04:48 05:34-05:55/21 | 05:01 05:40-06:01/21 |05:40 | 06:24 | 07:07 | 06:56 | 07:36
|16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 |20:12 | 19:11  |18:08 | 16:15 | 15:55
14|07:41 | 07:03 | 06:09 |06:05 | 05:13 | 04:48 05:34-05:56/22 | 05:02 05:41-06:01/20 |05:42 | 06:25 | 07:09 | 06:57 | 07:37
|16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 |20:10 | 19:09 |18:06 | 16:14 | 15:55
15]07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 05:34-05:56/22 | 05:03 05:41-06:01/20 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37
|16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 |20:08 | 19:06 |18:04 |16:13 | 15:55
16 |07:40 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 05:35-05:56/21 | 05:04 05:42-06:01/19 |05:44 | 06:28 | 07:12 | 07:00 | 07:38
16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 |20:07 | 19:04 |18:02 |16:11 | 15:55
17107:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 05:35-05:56/21 | 05:05 05:42-06:00/18 |05:46 | 06:30 | 07:13 | 07:02 | 07:39
|16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 [20:05 [19:02 |18:00 |16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 05:35-05:56/21 | 05:06 05:43-06:00/17 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
|16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03  |19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 05:35-05:56/21 | 05:08 05:44-05:59/15 | 05:49 | 06:32 | 07:16 | 07:05 | 07:40
|16:28 | 17:18 | 18:01 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 | 04:48 05:35-05:56/21 | 05:09 05:44-05:58/14 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21| 07:35 | 06:51 | 05:54 | 05:51 | 05:04 05:39-05:44/5 | 04:48 05:35-05:56/21 | 05:10 05:46-05:57/11 | 05:51 | 06:35 | 07:20 | 07:08 | 07:42
| 16:31 | 17:21 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22107:34 | 06:49 | 05:52 | 05:49 | 05:03 05:37-05:47/10 | 04:48 05:36-05:57/21 | 05:11 05:47-05:55/8 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:57
23 07:33 | 06:47 | 05:50 | 05:47 | 05:02 05:35-05:48/13 | 04:48 05:36-05:57/21 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43
|16:34 | 17:24 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 |19:54 | 18:49 |17:49 | 16:04 | 15:58
24| 07:32 | 06:45 | 05:48 | 05:46 | 05:01 05:34-05:49/15 | 04:49 05:36-05:57/21 | 05:13 | 05:56 | 06:39 | 07:24 | 07:13 | 07:43
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
251 07:31 | 06:43 | 05:46 | 05:44 | 05:00 05:34-05:50/16 | 04:49 05:37-05:58/21 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 1811  |19:57 | 20:38 | 20:59 | 20:41 |19:50 | 18:45 | 1645 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:59 05:33-05:51/18 | 04:49 05:37-05:58/21 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58 05:32-05:51/19 | 04:50 05:36-05:58/22 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
|16:40 [ 17:30 | 18:14 | 20:00 | 20:40 | 20:59 | 20:38 |19:46 | 18:41 | 1641 | 16:01 | 16:00
28| 07:28 | 06:37 | 05:40 | 05:38 | 04:57 05:32-05:51/19 | 04:50 05:37-05:59/22 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
|16:41  [17:32 | 1815  [20:01 | 20:41 | 20:59 | 20:37 |19:44 | 18:39 | 16:40 | 16:00 | 16:01
29| 07:27 | | 06:38 | 05:36 | 04:56 05:32-05:53/21 | 04:51 05:37-05:58/21 | 05:20 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
|16:43 | |19:17  20:03 | 20:42 | 20:59 | 20:35 |19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 07:25 | | 06:36 | 05:35 | 04:55 05:32-05:53/21 | 04:51 05:37-05:59/22 | 05:21 | 06:04 | 06:48 | 06:3%4 | 07:21 | 07:45
| 16:45 | |19:18  |20:04 | 20:43 | 20:59 | 20:34 |19:40 | 18:35 | 16:36 | 15:59 | 16:03
31107:24 | |06:33 | | 04:54 05:32-05:53/21 | | 05:22 | 06:06 | |06:35 | | 07:45
| 16:46 | 119:20 | | 20:45 | | 20:33 |19:38 | 116:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 0 178 647 426 0 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 .

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 _
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 3 - V3_WTG 3

Assumptions for shadow calculations

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

|January |February|March |April | May |June [ July | August | | F
1] 07:45 | 07:23 | 06:35 | 06:31 | 05:33 06:24-06:43/19 | 04:54 05:39-06:26/47 | 04:52 05:42-06:30/48 | 05:24 06:11-06:25/14 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:46 | 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2] 07:45 | 07:22 | 06:33 | 06:29 | 05:31 06:24-06:41/17 | 04:53 05:39-06:26/47 | 04:52 05:42-06:31/49 | 05:25 06:14-06:22/8 | 06:08 | 06:51 | 06:38 | 07:23
|16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 |19:3¢ | 18:30 | 16:31 | 15:58
3107:45 | 07:20 | 06:31 | 06:27 | 05:30 06:25-06:39/14 | 04:52 05:39-06:26/47 | 04:53 05:43-06:32/49 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25
| 16:07 |17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 119:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 06:29 | 06:25 | 05:28 06:28-06:37/9 | 04:52 05:39-06:26/47 | 04:54 05:43-06:31/48 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 17:38 | 19:25 | 20:10 | 20:48 | 20:58 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5] 07:45 | 06:27 | 06:23 ] 05:26 | 04:51 05:38-06:26/48 | 04:54 05:44-06:32/48 | 05:29 | 06:13 | 06:55 | 06:43 | 07:27
| 16:09 117:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 119:27 | 18:224 | 16:27 | 15:56
6| 07:44 | 06:25 | 06:21 | 05:25 | 04:50 05:38-06:26/48 | 04:55 05:44-06:33/49 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28
| 16:10 117:42 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 119:25 | 18:22 | 16:25 | 15:56
71 07:44 | 06:23 | 06:19 | 05:23 | 04:50 05:39-06:27/48 | 04:56 05:45-06:33/48 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29
| 16:11 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
807:44 | 06:21 | 06:17 | 05:22 | 04:50 05:38-06:26/48 | 04:57 05:45-06:33/48 | 05:33 06:39-06:44/5 | 06:17 | 07:00 | 06:48 | 07:31
| 16:13 117:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 |19:21 | 18:18  |16:22 | 15:55
9107:43 | 06:19 | 06:15 | 05:20 | 04:49 05:38-06:27/49 | 04:58 05:46-06:33/47 | 05:35 06:35-06:47/12 | 06:18 | 07:01 | 06:50 | 07:32
| 16:14 | 17:46 | 19:33 | 20:17 | 20:5: | 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 07:43 106:17 | 06:13 | 05:19 | 04:49 05:38-06:27/49 | 04:58 05:47-06:34/47 | 05:36 06:34-06:49/15 |06:20 | 07:03 | 06:51 | 07:33
| 16:15 |17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 |19:17 | 18:14 |16:19 | 15:55
11| 07:43 | 06:15 | 06:11 | 05:17 06:03-06:14/11 | 04:49 05:38-06:26/48 | 04:59 05:47-06:34/47 | 05:37 06:33-06:50/17 |06:21  |07:04 | 06:53 | 07:34
| 16:16 117:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 |19:15 | 18:12 | 16:18 | 15:55
12 | 07:42 | 06:13 | 06:09 | 05:16 06:00-06:16/16 | 04:48 05:38-06:26/48 | 05:00 05:48-06:34/46 | 05:39 06:31-06:50/19 | 06:22 | 07:06 | 06:54 | 07:35
| 16:18 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 106:11 | 06:07 | 05:14 05:58-06:18/20 | 04:48 05:38-06:27/49 | 05:01 05:49-06:34/45 | 05:40 06:31-06:52/21 |06:24 | 07:07 | 06:56 | 07:36
| 16:19 | 17:52 | 19:39 | 20:23 | 20:55 | 20:53 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 07:41 | 06:09 | 06:05 | 05:13 05:57-06:19/22 | 04:48 05:38-06:27/49 | 05:02 05:51-06:35/44 | 05:42 06:30-06:52/22 | 06:25 | 07:09 | 06:57 | 07:37
| 16:20 117:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 |19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 06:07 | 06:03 | 05:11 05:55-06:20/25 | 04:48 05:38-06:27/49 | 05:03 05:52-06:35/43 | 05:43 06:29-06:52/23 | 06:27 | 07:10 | 06:59 | 07:37
| 16:22 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:40 | 06:05 | 06:01 | 05:10 05:55-06:21/26 | 04:48 05:39-06:27/48 | 05:04 05:54-06:35/41 | 05:44 06:29-06:52/23 | 06:28 | 07:12 | 07:00 | 07:38
| 16:23 |17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 |19:04 | 18:02 |16:11 | 15:55
171 07:39 | 06:03 | 05:59 | 05:09 05:54-06:22/28 | 04:48 05:39-06:27/48 | 05:05 06:01-06:35/34 | 05:46 06:29-06:52/23 | 06:30 | 07:13 | 07:02 | 07:39
| 16:25 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 07:38 | 06:01 | 05:57 06:31-06:41/10 | 05:07 05:54-06:23/29 | 04:48 05:39-06:27/48 | 05:07 06:01-06:35/34 | 05:47 06:28-06:51/23 | 06:31 | 07:15 | 07:04 | 07:40
| 16:26 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 05:59 | 05:55 06:28-06:43/15 | 05:06 05:53-06:23/30 | 04:48 05:39-06:27/48 | 05:08 06:01-06:35/34 | 05:49 06:29-06:52/23 | 06:32 | 07:16 | 07:05 | 07:40
| 16:28 |18:01 | 19:48 | 20:31 | 20:58 | 20:47 | 20:01 |18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 05:57 | 05:53 06:26-06:44/18 | 05:05 05:53-06:24/31 | 04:48 05:39-06:27/48 | 05:09 06:02-06:35/33 | 05:50 06:29-06:51/22 | 06:34 | 07:18 | 07:07 | 07:41
| 16:29 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:57
21107:35 | 05:54 | 05:51 06:25-06:44/19 | 05:04 05:53-06:24/31 | 04:48 05:39-06:27/48 | 05:10 06:02-06:34/32 | 05:51 06:29-06:50/21 | 06:35 | 07:20 | 07:08 | 07:42
| 16:31 | 18:05 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 05:52 | 05:49 06:24-06:45/21 | 05:03 05:52-06:25/33 | 04:48 05:40-06:28/48 | 05:11 06:02-06:34/32 | 05:53 06:30-06:49/19 | 06:37 | 07:21 | 07:10 | 07:42
| 16:32 | 18:06 | 19:52 | 20:34 | 20:59 | 20:44 | 19:56 | 18:52 | 17:51 | 16:05 | 15:57
23 07:33 | 05:50 | 05:47 06:23-06:45/22 | 05:02 05:52-06:25/33 | 04:48 05:40-06:28/48 | 05:12 06:02-06:34/32 | 05:54 06:30-06:47/17 | 06:38 | 07:23 | 07:11 | 07:43
| 16:34 | 18:08 | 19:54 | 20:36 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
241 07:32 | 05:48 | 05:46 06:23-06:46/23 | 05:01 05:52-06:25/33 | 04:49 05:40-06:28/48 | 05:13 06:03-06:33/30 | 05:56 06:31-06:45/14 | 06:39 | 07:24 | 07:13 | 07:43
| 16:35 ]118:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 |18:47 | 17:47 | 16:03 | 15:59
25| 07:31 | 05:46 | 05:44 06:22-06:46/24 | 05:00 05:52-06:25/33 | 04:49 05:41-06:29/48 | 05:15 06:04-06:34/30 | 05:57 06:34-06:43/9 | 06:41 | 06:26 | 07:14 | 07:43
| 16:37 | 18:11 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 05:44 | 05:42 06:22-06:45/23 | 04:59 05:52-06:25/33 | 04:49 05:41-06:29/48 | 05:16 06:04-06:33/29 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44
| 16:38 |18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 |18:43 | 16:43 | 16:01 | 16:00
27 | 07:29 | 05:42 | 05:40 06:22-06:45/23 | 04:58 05:46-06:25/39 | 04:50 05:40-06:29/49 | 05:17 06:05-06:32/27 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
| 16:40 |18:14 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28| 07:28 | 05:40 | 05:38 06:22-06:45/23 | 04:57 05:43-06:25/42 | 04:50 05:41-06:30/49 | 05:18 06:06-06:31/25 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
| 16:41 ]18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 |18:39 | 16:40 | 16:00 | 16:01
29| 07:27 | 06:38 | 05:36 06:22-06:44/22 | 04:56 05:42-06:25/43 | 04:51 05:41-06:30/49 | 05:20 06:06-06:30/24 | 06:03 | 06:47 | 06:32 | 07:20 | 07:45
| 16:43 119:17 | 20:03 | 20:42 | 20:59 | 20:35 | 19:42 |18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | 06:36 | 05:35 06:23-06:43/20 | 04:55 05:41-06:26/45 | 04:51 05:42-06:31/49 | 05:21 06:08-06:29/21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
| 16:45 | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31]07:24 106:33 | | 04:54 05:40-06:26/46 | | 05:22 06:09-06:28/19 | 06:06 | 106:35 | | 07:45
| 16:46 | 19:20 | | 20:45 | | 20:33 | 19:38 | | 16:35 | | 16:04

Potential sun hours | 272 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 263 708 1445 1183 350 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 4 - V3_WTG 4

Assumptions for shadow calculations

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

|January |February |March | April | May |June
1] 07:45 | 07:23 | 06:35 | 06:31 07:01-07:12/11 | 05:33 06:23-06:42/19 | 04:54 05:38-05:57/19
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45
2 | 07:45 | 07:21 | 06:33 | 06:29 06:58-07:12/14 | 05:31 06:23-06:41/18 | 04:53 05:38-05:56/18
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46
3107:45 | 07:20 | 06:31 | 06:27 06:57-07:13/16 | 05:30 06:24-06:39/15 | 04:52 05:37-05:56/19
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47
4] 07:45 | 07:19 | 06:29 | 06:25 06:56-07:13/17 | 05:28 06:25-06:38/13 | 04:52 05:38-05:57/19
| 16:08 | 16:53 | 17:38 | 19:25 | 20:10 | 20:48
5107:44 | 07:17 | 06:27 | 06:23 06:56-07:13/17 | 05:26 06:27-06:36/9 | 04:51 05:38-05:56/18
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49
6] 07:44 | 07:16 | 06:25 | 06:21 06:55-07:13/18 | 05:25 | 04:50 05:39-05:57/18
| 16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50
7|1 07:44 | 07:14 | 06:23 | 06:19 06:55-07:13/18 | 05:23 | 04:50 05:39-05:57/18
| 16:11 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51
8] 07:44 | 07:13 | 06:21 | 06:17 06:56-07:12/16 | 05:22 | 04:50 05:39-05:57/18
| 16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52
9107:43 | 07:11 | 06:19 | 06:15 06:50-07:10/20 | 05:20 | 04:49 05:40-05:57/17
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52
10 | 07:43 | 07:10 | 06:17 | 06:13 06:48-07:09/21 | 05:18 | 04:49 05:40-05:57/17
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53
11 | 07:42 | 07:08 | 06:15 | 06:11 06:46-07:06/20 | 05:17 | 04:48 05:40-05:56/16
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54
12 | 07:42 | 07:06 | 06:13 | 06:09 06:44-07:05/21 | 05:16 | 04:48 05:40-05:57/17
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54
131 07:41 | 07:05 | 06:11 | 06:07 06:43-07:05/22 | 05:14 | 04:48 05:41-05:57/16
| 16:19 | 17:08 | 17:52 | 19:39 | 20:23 | 20:55
14| 07:41 | 07:03 | 06:09 | 06:05 06:43-07:05/22 | 05:13 | 04:48 05:41-05:57/16
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56
15| 07:40 | 07:01 | 06:07 | 06:03 06:42-07:05/23 | 05:11 | 04:48 05:42-05:57/15
|16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56
16 | 07:39 | 07:00 | 06:05 | 06:01 06:41-07:05/24 | 05:10 | 04:48 05:42-05:57/15
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57
171 07:39 | 06:58 | 06:03 | 05:59 06:41-07:04/23 | 05:09 | 04:48 05:42-05:57/15
| 16:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57
18 |1 07:38 | 06:56 | 06:01 | 05:57 06:42-07:05/23 | 05:07 | 04:48 05:43-05:57/14
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57
19 | 07:37 | 06:54 | 05:59 | 05:55 06:42-07:04/22 | 05:06 | 04:48 05:43-05:57/14
| 16:28 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58
20 | 07:36 | 06:52 | 05:57 | 05:53 06:42-07:03/21 | 05:05 05:43-05:49/6 | 04:48 05:43-05:57/14
| 16:29 | 17:19 | 18:03 | 19:49 06:30-06:38/8 | 20:32 | 20:58
211 07:35 | 06:51 | 05:54 | 05:51 06:43-07:02/19 | 05:04 05:41-05:51/10 | 04:48 05:43-05:57/14
| 16:31 | 17:21 | 18:04 | 19:51 06:28-06:40/12 | 20:33 | 20:58
221 07:34 | 06:49 | 05:52 | 05:49 06:44-07:00/16 | 05:03 05:40-05:52/12 | 04:48 05:44-05:58/14
| 16:32 | 17:22 | 18:06 | 19:52 06:26-06:41/15 | 20:34 | 20:58
231 07:33 | 06:47 | 05:50 | 05:47 06:45-06:58/13 | 05:02 05:39-05:53/14 | 04:48 05:44-05:58/14
| 16:34 | 17:24 | 18:07 | 19:54 06:24-06:42/18 | 20:35 | 20:59
24 1 07:32 | 06:45 | 05:48 | 05:45 06:48-06:56/8 | 05:01 05:39-05:54/15 | 04:49 05:44-05:58/14
| 16:35 | 17:26 | 18:09 | 19:55 06:24-06:43/19 | 20:37 | 20:59
251 07:31 | 06:43 | 05:46 | 05:44 06:23-06:44/21 | 05:00 05:38-05:54/16 | 04:49 05:44-05:59/15
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59
26 | 07:30 | 06:41 | 05:44 | 05:42 06:22-06:43/21 | 04:59 05:38-05:55/17 | 04:49 05:44-05:59/15
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59
27 1 07:29 | 06:39 | 05:42 | 05:40 06:22-06:43/21 | 04:58 05:37-05:55/18 | 04:50 05:44-05:59/15
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59
28 | 07:28 | 06:37 | 05:40 | 05:38 06:22-06:44/22 | 04:57 05:37-05:55/18 | 04:50 05:44-06:00/16
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59
29 | 07:27 | | 06:38 | 05:36 06:22-06:43/21 | 04:56 05:38-05:56/18 | 04:51 05:44-06:00/16
| 16:43 | | 19:16 | 20:03 | 20:42 | 20:59
30 | 07:25 | | 06:36 | 05:35 06:22-06:42/20 | 04:55 05:37-05:56/19 | 04:51 05:45-06:01/16
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59
31107:24 | | 06:33 07:05-07:09/4 | | 04:54 05:37-05:56/19 |
| 16:46 | | 19:19 | | 20:44 |
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483
Sum of minutes with flicker 0 0 4 643 256 482

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 4 - V3_WTG 4

Assumptions for shadow calculations

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

| July | August | September | October | NovembefDecember
1| 04:52 05:45-06:02/17 | 05:24 | 06:07 06:45-07:05/20 | 06:50 | 06:37 | 07:22
| 20:58 | 20:31 | 19:36 | 18:33 | 16:33 | 15:58
2 | 04:52 05:44-06:01/17 | 05:25 | 06:08 06:47-07:08/21 | 06:51 | 06:38 | 07:23
| 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:58
3] 04:53 05:45-06:02/17 | 05:26 | 06:10 06:48-07:08/20 | 06:52 | 06:40 | 07:25
| 20:58 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4] 04:54 05:44-06:02/18 | 05:28 | 06:11 06:53-07:09/16 | 06:54 | 06:42 | 07:26
| 20:57 | 20:27 | 19:30 | 18:26 | 16:28 | 15:57
5] 04:54 05:45-06:02/17 | 05:29 | 06:13 06:52-07:10/18 | 06:55 | 06:43 | 07:27
| 20:57 | 20:25 | 19:27 | 18:24 | 16:27 | 15:56
6 | 04:55 05:45-06:03/18 | 05:30 | 06:14 06:52-07:09/17 | 06:57 | 06:45 | 07:28
| 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56
7 | 04:56 05:45-06:03/18 | 05:32 06:39-06:43/4 | 06:15 06:51-07:08/17 | 06:58 | 06:46 | 07:29
| 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8| 04:57 05:44-06:03/19 | 05:33 06:36-06:46/10 | 06:17 06:51-07:08/17 | 07:00 | 06:48 | 07:31
| 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9 | 04:58 05:45-06:03/18 | 05:35 06:33-06:47/14 | 06:18 06:51-07:07/16 | 07:01 | 06:49 | 07:32
| 20:55 | 20:19 | 19:19 | 18:16 | 16:21 | 15:55
10 | 04:58 05:45-06:04/19 | 05:36 06:33-06:49/16 | 06:20 06:51-07:05/14 | 07:03 | 06:51 | 07:33
| 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 | 04:59 05:45-06:04/19 | 05:37 06:32-06:49/17 | 06:21 06:53-07:04/11 | 07:04 | 06:53 | 07:34
| 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12 | 05:00 05:45-06:04/19 | 05:39 06:30-06:50/20 | 06:22 06:55-07:01/6 | 07:06 | 06:54 | 07:35
| 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 ] 05:01 05:46-06:04/18 | 05:40 06:30-06:51/21 | 06:24 | 07:07 | 06:56 | 07:36
| 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14| 05:02 05:46-06:05/19 | 05:41 06:30-06:51/21 | 06:25 | 07:09 | 06:57 | 07:36
| 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 05:03 05:46-06:05/19 | 05:43 06:29-06:50/21 | 06:27 | 07:10 | 06:59 | 07:37
| 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 05:04 05:47-06:05/18 | 05:44 06:29-06:51/22 | 06:28 | 07:12 | 07:00 | 07:38
| 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 | 05:05 05:47-06:04/17 | 05:46 06:29-06:50/21 | 06:29 | 07:13 | 07:02 | 07:39
| 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:56
18 | 05:06 05:47-06:04/17 | 05:47 06:29-06:49/20 | 06:31 | 07:15 | 07:04 | 07:40
| 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 05:08 05:48-06:04/16 | 05:49 06:53-07:02/9 | 06:32 | 07:16 | 07:05 | 07:40
| 20:47 | 20:01 06:30-06:49/19 | 18:58 | 17:56 | 16:08 | 15:56
20 | 05:09 05:48-06:03/15 | 05:50 06:50-07:04/14 | 06:34 | 07:18 | 07:07 | 07:41
| 20:46 | 19:59 06:30-06:48/18 | 18:56 | 17:54 | 16:07 | 15:57
211 05:10 05:49-06:02/13 | 05:51 06:48-07:05/17 | 06:35 | 07:19 | 07:08 | 07:42
| 20:45 | 19:57 06:31-06:46/15 | 18:54 | 17:52 | 16:06 | 15:57
22 | 05:11 05:50-06:01/11 | 05:53 06:48-07:07/19 | 06:37 | 07:21 | 07:10 | 07:42
| 20:44 | 19:55 06:33-06:45/12 | 18:52 | 17:50 | 16:05 | 15:57
23] 05:12 05:52-06:00/8 | 05:54 06:46-07:07/21 | 06:38 | 07:23 | 07:11 | 07:43
| 20:43 | 19:54 06:35-06:41/6 | 18:49 | 17:49 | 16:04 | 15:58
24 ] 05:13 05:55-05:56/1 | 05:56 06:45-07:07/22 | 06:39 | 07:24 | 07:12 | 07:43
| 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
25 ] 05:15 | 05:57 06:45-07:08/23 | 06:41 | 06:26 | 07:14 | 07:43
| 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 05:16 | 05:58 06:44-07:07/23 | 06:42 | 06:27 | 07:15 | 07:44
| 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27 | 05:17 | 06:00 06:43-07:07/24 | 06:44 | 06:29 | 07:17 | 07:44
| 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28 | 05:18 | 06:01 06:44-07:07/23 | 06:45 | 06:30 | 07:18 | 07:44
| 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 05:20 | 06:03 06:43-07:06/23 | 06:47 | 06:32 | 07:19 | 07:44
| 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 05:21 | 06:04 06:44-07:06/22 | 06:48 | 06:34 | 07:21 | 07:45
| 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
31 ] 05:22 | 06:05 06:44-07:05/21 | | 06:35 | | 07:45
| 20:33 | 19:38 | | 16:35 | | 16:04

Potential sun hours | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 388 538 193 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 5 - V3_WTG 5

Assumptions for shadow calculations

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

|January |February|March |April | May |June | July | August | ¢ ber | f b
1107:45 |07:23 | 06:35 | 06:31 | 05:33 06:04-06:21/17 | 04:53 | 04:52 | 05:24 06:01-06:28/27 | 06:07 | 06:50 | 06:37 | 07:22
|16:05 | 16:48  |17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 119:36 | 18:32 | 16:33 | 15:58
2107:45 |07:21 | 06:33 | 06:29 | 05:31 06:03-06:21/18 | 04:53 | 04:52 | 05:25 06:01-06:28/27 | 06:08 | 06:51 | 06:38 | 07:23
| 16:06 | 16:50 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 119:34 | 18:30 | 16:31 | 15:58
3107:45 |07:20 | 06:31 | 06:27 | 05:30 06:02-06:21/19 | 04:52 | 04:53 | 05:26 06:02-06:30/28 | 06:10 | 06:52 | 06:40 | 07:25
|16:07 | 16:51  |17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 119:32 | 18:28 | 16:30 | 15:57
4| 07:45 | 07:19 | 06:29 | 06:25 | 05:28 06:03-06:22/19 | 04:52 | 04:54 | 05:28 06:03-06:30/27 | 06:11 | 06:54 | 06:42 | 07:26
| 16:08 | 16:53  |17:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 119:30 | 18:26 | 16:28 | 15:57
5107:44 | 07:17 | 06:27 | 06:23 | 05:26 06:02-06:21/19 | 04:51 | 04:54 | 05:29 06:04-06:30/26 | 06:13 | 06:55 | 06:43 | 07:27
|16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 119:27 | 18:24 | 16:26 | 15:56
6| 07:44 | 07:16 | 06:25 | 06:21 | 05:25 06:02-06:22/20 | 04:50 | 04:55 | 05:30 06:06-06:31/25 | 06:14 | 06:57 | 06:45 | 07:28
|16:10 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 119:25 | 18:22 | 16:25 | 15:56
7 107:44 | 07:14 | 06:23 | 06:19 | 05:23 05:55-06:21/26 | 04:50 | 04:56 | 05:32 06:12-06:31/19 | 06:15 | 06:58 | 06:46 | 07:29
|16:11 | 16:58  |17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 119:23 | 18:20 | 16:23 | 15:56
81 07:44 | 07:13 | 06:21 | 06:17 | 05:21 05:54-06:21/27 | 04:49 | 04:57 | 05:33 06:11-06:31/20 | 06:17 | 07:00 | 06:48 | 07:31
|16:13 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 119:21 | 18:18 | 16:22 | 15:55
9107:43 | 07:11 | 06:19 | 06:15 | 05:20 05:52-06:20/28 | 04:49 | 04:58 | 05:35 06:11-06:30/19 | 06:18 | 07:01 | 06:49 | 07:32
| 16:14  |17:01  |17:46 | 19:33 | 20:17 |20:52 | 20:55 | 20:19 119:19 | 18:16  |16:21 | 15:55
10 | 07:43 | 07:10 | 06:17 | 06:13 | 05:18 05:52-06:19/27 | 04:49 | 04:58 | 05:36 06:12-06:30/18 | 06:20 | 07:03 | 06:51 | 07:33
|16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 119:17 | 18:14  |16:19 | 15:55
11 ] 07:42 | 07:08 | 06:15 | 06:11 | 05:17 05:51-06:19/28 | 04:48 | 04:59 | 05:37 06:12-06:30/18 | 06:21 | 07:04 | 06:53 | 07:34
|16:16 | 17:04  |17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 119:15 | 18:12 | 16:18 | 15:55
12 1 07:42 | 07:06 | 06:13 | 06:09 | 05:16 05:50-06:17/27 | 04:48 | 05:00 | 05:39 06:12-06:28/16 | 06:22 | 07:06 | 06:54 | 07:35
|16:18 | 17:06  |17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 119:13 | 18:10 | 16:16 | 15:55
131 07:41 | 07:05 | 06:11 | 06:07 | 05:14 05:50-06:15/25 | 04:48 | 05:01 | 05:40 06:14-06:28/14 | 06:24 | 07:07 | 06:56 | 07:36
|16:19 | 17:08  |17:52 | 19:39 | 20:23 | 20:55 | 20:52 | 20:12 119:11 | 18:08 | 16:15 | 15:55
141 07:41 | 07:03 | 06:09 | 06:05 | 05:13 05:51-06:08/17 | 04:48 | 05:02 | 05:41 06:15-06:26/11 | 06:25 | 07:09 | 06:57 | 07:36
|16:20 | 17:09 | 17:54 | 19:40 | 20:24 |20:56 | 20:52 | 20:10 119:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 05:50-06:07/17 | 04:48 | 05:03 | 05:43 06:17-06:23/6 | 06:27 | 07:10 | 06:59 | 07:37
|16:22  |17:11  |17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 119:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 05:50-06:07/17 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38
116:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 119:04 | 18:02 |16:11 | 15:55
17 1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 05:51-06:07/16 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39
116:25 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 119:02 | 18:00 |16:10 | 15:56
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 05:51-06:07/16 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:04 | 07:40
116:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 119:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 05:52-06:07/15 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40
116:27 | 17:18 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 |18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:57 | 05:53 | 05:05 05:53-06:06/13 | 04:48 | 05:09 06:07-06:11/4 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41
116:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 |18:56 | 17:54 | 16:07 | 15:56
21]07:35 | 06:51 | 05:54 | 05:51 | 05:04 05:54-06:06/12 | 04:48 | 05:10 06:05-06:13/8 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41
116:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 |18:54 | 17:52 | 16:06 | 15:57
22|07:38 | 06:49 | 05:52 | 05:49 | 05:03 05:55-06:05/10 | 04:48 | 05:11 06:04-06:15/11 | 05:53 |06:37  [07:21 | 07:10 | 07:42
116:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 |18:52 | 17:50 | 16:05 | 15:57
23|07:33 | 06:47 | 05:50 | 05:47 | 05:02 05:56-06:03/7 | 04:48 | 05:12 06:03-06:15/12 | 05:54 |06:38  [07:23 | 07:11 | 07:43
|16:3¢ | 17:24 | 18:07 | 19:54 | 20:35 [20:59 | 20:43 | 19:54 |18:49 | 17:49 | 16:04 | 15:58
24107:32 | 06:45 | 05:48 | 05:45 | 05:01 | 04:49 | 05:13 06:02-06:16/14 | 05:56 106:39 | 07:24 | 07:12 | 07:43
|16:35 | 17:26 | 18:09 | 19:55 | 20:37 [20:59 | 20:42 | 19:52 |18:47 | 17:47 | 16:03 | 15:58
25]07:31 | 06:43 | 05:46 | 05:44 | 05:00 | 04:49 | 05:15 06:02-06:18/16 | 05:57 |06:41 | 06:26 | 07:14 | 07:43
|16:37 | 17:27 | 18:10 | 19:57 | 20:38 |20:59 | 20:41 | 19:50 |18:45 | 16:45 | 16:02 | 15:59
26|07:30 | 06:41 | 05:44 | 05:42 | 04:59 | 04:49 | 05:16 06:02-06:18/16 | 05:58 |06:42 | 06:27 | 07:15 | 07:44
116:38 | 17:29 | 18:12 | 19:58 | 20:39 |20:59 | 20:39 | 19:48 |18:43 | 16:43 | 16:01 | 16:00
27107:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 06:01-06:18/17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44
116:40 | 17:30 | 18:13 | 20:00 | 20:40 |20:59 | 20:38 | 19:46 |18:41 | 16:41 | 16:01 | 16:00
28107:28 | 06:37 | 05:40 | 05:38 06:09-06:17/8 | 04:57 | 04:50 | 05:18 06:01-06:18/17 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44
|16:41 | 17:32 | 18:15 | 20:01 | 20:41 |20:59 | 20:37 | 19:44 118:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 06:07-06:19/12 | 04:56 | 04:51 | 05:20 06:00-06:18/18 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44
116:43 | |19:16 | 20:03 | 20:42 [20:59 | 20:35 | 19:42 |18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:36 | 05:35 06:05-06:20/15 | 04:55 | 04:51 | 05:21 06:21-06:24/3 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45
|16:45 | |19:18 | 20:04 | 20:43 | 20:59 | 20:34 06:01-06:19/18 | 19:40 |18:35 | 16:36 | 15:59 | 16:03
31]07:24 | 106:33 | | 04:54 | | 05:22 06:01-06:26/25 | 06:05 | 106:35 | | 07:45
|16:46 | 119:19 | | 20:44 | | 20:33 | 19:38 | |16:35 | | 16:04

Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 0 0 0 35 440 0 179 301 0 0 0 0

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description: Licensed user:

Veterny park Popudinské Mocidl'any - Radosovce v Popudinske Modidrany - RadoSovee  Freemind sro
ariant 3 :

Shadow Tmpact MC Sklodowskej, 17
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Calendar per WTG

Calculation: Shadow Impact Variant 3 WTG: 6 - V3_WTG 6

Assumptions for shadow calculations

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

| January | February | March | April | May |June | July | August | SeptembégOctober |NovembefDecember
1]07:45 08:43-09:15/32 | 07:23 | 06:35 | 06:31 | 05:33 | 04:53 | 04:52 | 05:24 | 06:07 | 06:50 | 06:37 | 07:22
| 16:05 | 16:48 | 17:34 | 19:21 | 20:05 | 20:45 | 20:58 | 20:31 | 19:36 | 18:32 | 16:33 | 15:58
2| 07:45 08:44-09:16/32 | 07:21 | 06:33 | 06:29 | 05:31 | 04:53 | 04:52 | 05:25 | 06:08 | 06:51 | 06:38 | 07:23 08:49-08:53/4
| 16:06 | 16:49 | 17:35 | 19:22 | 20:07 | 20:46 | 20:58 | 20:30 | 19:34 | 18:30 | 16:31 | 15:57
3| 07:45 08:45-09:16/31 | 07:20 | 06:31 | 06:27 | 05:30 | 04:52 | 04:53 | 05:26 | 06:10 | 06:52 | 06:40 | 07:25 08:48-08:57/9
| 16:07 | 16:51 | 17:37 | 19:24 | 20:08 | 20:47 | 20:58 | 20:28 | 19:32 | 18:28 | 16:30 | 15:57
4] 07:45 08:45-09:15/30 | 07:19 | 06:29 | 06:25 | 05:28 | 04:51 | 04:54 | 05:28 | 06:11 | 06:54 | 06:42 | 07:26 08:46-08:58/12
| 16:08 | 16:53 117:38 | 19:25 | 20:10 | 20:48 | 20:57 | 20:27 | 19:29 | 18:26 | 16:28 | 15:57
5 07:44 08:47-09:15/28 | 07:17 | 06:27 | 06:23 | 05:26 | 04:51 | 04:54 | 05:29 | 06:12 | 06:55 | 06:43 | 07:27 08:35-08:41/6
| 16:09 | 16:54 | 17:40 | 19:27 | 20:11 | 20:49 | 20:57 | 20:25 | 19:27 | 18:24 | 16:26 | 15:56 08:45-08:59/14
6| 07:44 08:48-08:57/9 | 07:16 | 06:25 | 06:21 | 05:25 | 04:50 | 04:55 | 05:30 | 06:14 | 06:57 | 06:45 | 07:28 08:35-08:43/8
| 16:10 09:00-09:15/15 | 16:56 | 17:41 | 19:28 | 20:13 | 20:50 | 20:57 | 20:24 | 19:25 | 18:22 | 16:25 | 15:56 08:46-09:01/15
7 | 07:44 08:50-08:56/6 | 07:14 | 06:23 | 06:19 | 05:23 | 04:50 | 04:56 | 05:32 | 06:15 | 06:58 | 06:46 | 07:29 08:34-09:02/28
| 16:11 09:00-09:14/14 | 16:58 | 17:43 | 19:30 | 20:14 | 20:51 | 20:56 | 20:22 | 19:23 | 18:20 | 16:23 | 15:56
8] 07:44 09:02-09:14/12 | 07:13 | 06:21 | 06:17 | 05:21 | 04:49 | 04:57 | 05:33 | 06:17 | 07:00 | 06:48 | 07:31 08:33-09:03/30
| 16:12 | 16:59 | 17:45 | 19:31 | 20:16 | 20:52 | 20:56 | 20:20 | 19:21 | 18:18 | 16:22 | 15:55
9| 07:43 09:03-09:13/10 | 07:11 | 06:19 | 06:15 | 05:20 | 04:49 | 04:58 | 05:34 | 06:18 | 07:01 | 06:49 | 07:32 08:33-09:04/31
| 16:14 | 17:01 | 17:46 | 19:33 | 20:17 | 20:52 | 20:55 | 20:19 | 19:19 | 18:16 | 16:20 | 15:55
10 | 07:43 09:06-09:11/5 | 07:10 | 06:17 | 06:13 | 05:18 | 04:49 | 04:58 | 05:36 | 06:20 | 07:03 | 06:51 | 07:33 08:33-09:05/32
| 16:15 | 17:03 | 17:48 | 19:34 | 20:18 | 20:53 | 20:55 | 20:17 | 19:17 | 18:14 | 16:19 | 15:55
11 | 07:42 | 07:08 | 06:15 | 06:11 | 05:17 | 04:48 | 04:59 | 05:37 | 06:21 | 07:04 | 06:53 | 07:34 08:33-09:05/32
| 16:16 | 17:04 | 17:49 | 19:36 | 20:20 | 20:54 | 20:54 | 20:15 | 19:15 | 18:12 | 16:18 | 15:55
12| 07:42 | 07:06 | 06:13 | 06:09 | 05:15 | 04:48 | 05:00 | 05:39 | 06:22 | 07:06 | 06:54 | 07:35 08:33-09:06/33
| 16:18 | 17:06 | 17:51 | 19:37 | 20:21 | 20:54 | 20:53 | 20:14 | 19:13 | 18:10 | 16:16 | 15:55
13 | 07:41 | 07:05 | 06:11 | 06:07 | 05:14 | 04:48 | 05:01 | 05:40 | 06:24 | 07:07 | 06:56 | 07:36 08:34-09:07/33
| 16:19 | 17:08 | 17:52 | 19:39 | 20:22 | 20:55 | 20:52 | 20:12 | 19:11 | 18:08 | 16:15 | 15:55
14 | 07:41 | 07:03 | 06:09 | 06:05 | 05:13 | 04:48 | 05:02 | 05:41 | 06:25 | 07:09 | 06:57 | 07:36 08:34-09:08/34
| 16:20 | 17:09 | 17:54 | 19:40 | 20:24 | 20:56 | 20:52 | 20:10 | 19:09 | 18:06 | 16:14 | 15:55
15 | 07:40 | 07:01 | 06:07 | 06:03 | 05:11 | 04:48 | 05:03 | 05:43 | 06:27 | 07:10 | 06:59 | 07:37 08:34-09:08/34
| 16:22 | 17:11 | 17:55 | 19:42 | 20:25 | 20:56 | 20:51 | 20:08 | 19:06 | 18:04 | 16:13 | 15:55
16 | 07:39 | 07:00 | 06:05 | 06:01 | 05:10 | 04:48 | 05:04 | 05:44 | 06:28 | 07:12 | 07:00 | 07:38 08:34-09:08/34
| 16:23 | 17:13 | 17:57 | 19:43 | 20:27 | 20:57 | 20:50 | 20:07 | 19:04 | 18:02 | 16:11 | 15:55
17 1 07:39 | 06:58 | 06:03 | 05:59 | 05:09 | 04:48 | 05:05 | 05:46 | 06:29 | 07:13 | 07:02 | 07:39 08:34-09:09/35
| 16:24 | 17:14 | 17:58 | 19:45 | 20:28 | 20:57 | 20:49 | 20:05 | 19:02 | 18:00 | 16:10 | 15:55
18 | 07:38 | 06:56 | 06:01 | 05:57 | 05:07 | 04:48 | 05:06 | 05:47 | 06:31 | 07:15 | 07:03 | 07:40 08:35-09:10/35
| 16:26 | 17:16 | 18:00 | 19:46 | 20:29 | 20:57 | 20:48 | 20:03 | 19:00 | 17:58 | 16:09 | 15:56
19 | 07:37 | 06:54 | 05:59 | 05:55 | 05:06 | 04:48 | 05:08 | 05:48 | 06:32 | 07:16 | 07:05 | 07:40 08:36-09:10/34
| 16:27 | 17:17 | 18:01 | 19:48 | 20:30 | 20:58 | 20:47 | 20:01 | 18:58 | 17:56 | 16:08 | 15:56
20 | 07:36 | 06:52 | 05:56 | 05:53 | 05:05 | 04:48 | 05:09 | 05:50 | 06:34 | 07:18 | 07:07 | 07:41 08:36-09:11/35
| 16:29 | 17:19 | 18:03 | 19:49 | 20:32 | 20:58 | 20:46 | 19:59 | 18:56 | 17:54 | 16:07 | 15:56
211 07:35 | 06:51 | 05:54 | 05:51 | 05:04 | 04:48 | 05:10 | 05:51 | 06:35 | 07:19 | 07:08 | 07:41 08:37-09:12/35
| 16:30 | 17:21 | 18:04 | 19:51 | 20:33 | 20:58 | 20:45 | 19:57 | 18:54 | 17:52 | 16:06 | 15:57
22| 07:34 | 06:49 | 05:52 | 05:49 | 05:03 | 04:48 | 05:11 | 05:53 | 06:37 | 07:21 | 07:10 | 07:42 08:37-09:12/35
| 16:32 | 17:22 | 18:06 | 19:52 | 20:34 | 20:58 | 20:44 | 19:55 | 18:52 | 17:50 | 16:05 | 15:57
231 07:33 | 06:47 | 05:50 | 05:47 | 05:02 | 04:48 | 05:12 | 05:54 | 06:38 | 07:23 | 07:11 | 07:43 08:38-09:12/34
| 16:33 | 17:24 | 18:07 | 19:54 | 20:35 | 20:59 | 20:43 | 19:54 | 18:49 | 17:49 | 16:04 | 15:58
24| 07:32 | 06:45 | 05:48 | 05:45 | 05:00 | 04:49 | 05:13 | 05:56 | 06:39 | 07:24 | 07:12 | 07:43 08:38-09:13/35
| 16:35 | 17:26 | 18:09 | 19:55 | 20:37 | 20:59 | 20:42 | 19:52 | 18:47 | 17:47 | 16:03 | 15:58
251 07:31 | 06:43 | 05:46 | 05:44 | 04:59 | 04:49 | 05:15 | 05:57 | 06:41 | 06:26 | 07:14 | 07:43 08:38-09:13/35
| 16:37 | 17:27 | 18:10 | 19:57 | 20:38 | 20:59 | 20:41 | 19:50 | 18:45 | 16:45 | 16:02 | 15:59
26 | 07:30 | 06:41 | 05:44 | 05:42 | 04:58 | 04:49 | 05:16 | 05:58 | 06:42 | 06:27 | 07:15 | 07:44 08:38-09:13/35
| 16:38 | 17:29 | 18:12 | 19:58 | 20:39 | 20:59 | 20:39 | 19:48 | 18:43 | 16:43 | 16:01 | 16:00
27| 07:29 | 06:39 | 05:42 | 05:40 | 04:58 | 04:50 | 05:17 | 06:00 | 06:44 | 06:29 | 07:17 | 07:44 08:40-09:14/34
| 16:40 | 17:30 | 18:13 | 20:00 | 20:40 | 20:59 | 20:38 | 19:46 | 18:41 | 16:41 | 16:01 | 16:00
28| 07:28 | 06:37 | 05:40 | 05:38 | 04:57 | 04:50 | 05:18 | 06:01 | 06:45 | 06:30 | 07:18 | 07:44 08:40-09:14/34
| 16:41 | 17:32 | 18:15 | 20:01 | 20:41 | 20:59 | 20:37 | 19:44 | 18:39 | 16:40 | 16:00 | 16:01
29 | 07:27 | | 06:38 | 05:36 | 04:56 | 04:51 | 05:20 | 06:03 | 06:47 | 06:32 | 07:19 | 07:44 08:41-09:15/34
| 16:43 | | 19:16 | 20:02 | 20:42 | 20:59 | 20:35 | 19:42 | 18:37 | 16:38 | 15:59 | 16:02
30 | 07:25 | | 06:35 | 05:35 | 04:55 | 04:51 | 05:21 | 06:04 | 06:48 | 06:34 | 07:21 | 07:45 08:41-09:15/34
| 16:45 | | 19:18 | 20:04 | 20:43 | 20:59 | 20:34 | 19:40 | 18:35 | 16:36 | 15:59 | 16:03
311 07:24 | | 06:33 | | 04:54 | | 05:22 | 06:05 | | 06:35 | | 07:45 08:42-09:15/33
| 16:46 | |1 19:19 | | 20:44 | | 20:33 | 19:38 | | 16:34 | | 16:04
Potential sun hours | 272 | 284 | 368 | 410 | 473 | 483 | 487 | 445 | 379 | 336 | 277 | 259
Sum of minutes with flicker 224 0 0 0 0 0 0 0 0 0 0 906

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

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project:
Veterny park Popudinské Mocidl'any -
Radosovce

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

2ZVI considered

SHADOW - Calendar per WTG, graphical

Calculation: Shadow Impact Variant 3

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

MaroS Trnka / maros.trnka@gmail.com
Calculated:

23/01/2024 20:20/4.0.531
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Project: Description: Licensed user:

Veternv park Popudinské MoEidI’any - VP Popudinské Mocidl'any - RadoSovce Freemind sro
g variant 3 MC Sklodowskej, 17

Radosovce Shadow Impact et
Shadow-Flicker Worst Case SK-85104 Bratislava
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com
Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Main Result

Calculation: Shadow Impact Variant 3
Assumptions for shadow calculations

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

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

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

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

Height contours used: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM g
Receptor grid resolution: 1.0 m

All coordinates are in Scale 1:75,000

Geo [deg]-WGS84 A New WTG s Shadow receptor
WTGs
WTG type Shadow data
Longitude Latitude Z Row Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
data/Description rated diameter height distance
[m] [kw]  [m] [m] [m] [RPM]
1 17.236197° E 48.799631° N 265.0 V3_WTG 1 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 148.0 2,500 -
2 17.242495° E 48.796278° N 279.4 V3_WTG 2 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 148.0 2,500 -
3 17.242162° E 48.791773° N 282.4 V3_WTG 3 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 148.0 2,500 -
4 17.249286° E 48.789480° N 305.9 V3_WTG 4 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 148.0 2,500 -
5 17.253708° E 48.793336° N 307.0 V3_WTG 5 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 148.0 2,500 -
6 17.261797° E 48.797422° N 326.8 V3_WTG 6 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 148.0 2,500 -
Shadow receptor-Input
No. Name Longitude Latitude Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.
[m] [m] [m] [m] [°] [m]
ASHR1 17.270250° E 48.775254° N 228.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
B SH R2 17.273147° E 48.775032° N 229.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
CSHR3 17.279069° E 48.775297° N 224.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0

D SH D1 17.254881° E 48.772585° N 205.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
E SH D2 17.241063° E 48.774565° N 204.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0

F SH D3 17.242761° E 48.776225° N 198.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
G SH D4 17.239660° E 48.777476° N 197.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
H SH PM1 17.225648° E 48.778876° N 196.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0

ISHP1 17.225176° E 48.786066° N 200.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
J SH P2 17.220166° E 48.788787° N 207.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0

K SH P3 17.227338° E 48.787919° N 222.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0
L SH MH1 17.248731° E 48.808548° N 273.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
M SH MH2 17.244440° E 48.810682° N 270.1 1.0 1.0 1.0 90.0 "Green house mode" 2.0

N SHPM2 17.222988° E 48.781099° N 190.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results

Shadow receptor
Shadow, worst case
No. Name Shadow hours Shadow days Max shadow

per year per year  hours per day
[h/year] [days/year] [h/day]
A SHR1 0:00 0 0:00
B SH R2 0:00 0 0:00
CSHR3 0:00 0 0:00
D SH D1 0:00 0 0:00

To be continued on next page...

windPRO 4.0.531 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 23/01/2024 20:21 /1 WI nd P RO



Project:

Veterny park Popudinské Mocidl'any - Radosovce

SHADOW - Main Result

Calculation: Shadow Impact Variant 3
...continued from previous page

Shadow, worst case

No. Name  Shadow hours Shadow days Max shadow
hours per day
[h/day]

E SH D2
F SH D3
G SH D4
H SH PM1
ISHP1
J SH P2
K SH P3
L SH MH1
M SH MH2
N SH PM2

per year
[h/year]
0:00
0:00
0:00
0:00
36:32
37:10
59:43
36:47
8:30
17:32

per year
[days/year]
0

0:00
0:00
0:00
0:00
0:28
0:24
0:34
0:54
0:18
0:19

Description:

VP Popudinské Mocidl'any - RadoSovce
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode
Trees and objects are disregarded
Topographic shadow disregarded

ZVI considered

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

No. Name

1V3_WTG 1
2 V3_WTG 2
3 V3_WTG 3
4 V3_WTG 4
5V3_WTG 5
6 V3_WTG 6

Worst case
[h/year]

24:23
20:51
65:49
41:44
15:55
18:50

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

23/01/2024 20:20/4.0.531

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously andy/or receptors may receive flicker from 2 or more WTGSs simultaneously.
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Project: Description: Licensed user:

Vetern? park Popudinské Moéidl’any - VP Popudinské Mocidl'any - RadoSovce Freemind sro
Radosovce o MC Sklodowskej, 17
ow-F SK-85104 Bratislava

Shadow-Flicker Worst Case
All receptors are in green house mode +421905942960 )
Trees and objects are disregarded MaroS Trnka / maros.trnka@gmail.com

Topographic shadow disregarded Calculated:
2ZVI considered 23/01/2024 20:20/4.0.531

SHADOW - Map
Calculation: Shadow Impact Variant 3

Hours per year, worst case

0
10
30

Hours per year, worst case

0.1 -<10.0

10.0 - <30.0

30.0 - <100.0
100.0 - <=2,000.0

0 500 1000 1500 2000 m
Map: EMD OpenStreetMap , Print scale 1:50,000, Map center Geo WGS84 East: 17.248652° E North: 48.789251° N
A New WTG % Shadow receptor
Flicker map level: Project Wizard Elevation Data Grid (SRTM: Shuttle DTM 1 arc-second)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1.5 m
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Hodnotiaca sprava
na hodnotenie vplyvov na verejné zdravie

¢innosti

Veterny park

Popudinské Moc¢idlany - RadoSovce

Spracovatel’:

MUDr. Jindra Holikova
Homolova 12

841 02 Bratislava
jindra.holikova@gmail.com

3
f

Bratislava, 02/2024 Podpis: a/U{’ e



Obsah:

I.  Zakladné udaje o posudzovanom navrhu
II.  Fyzicko-geografické charakteristiky vymedzené¢ho uzemia
III.  Sucasny stav demografickych ukazovatel'ov dotknutej populacie
IV.  Sucasny stav zdravotného stavu dotknutej populécie
V.  Charakteristika sucasného stavu zivotného prostredia v dotknutom tizemi
VI.  Charakteristika posudzované¢ho navrhu
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X.  Diskusia
XI.  Zavery
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4. Kopia osvedCenia odbornej spdsobilosti na hodnotenie zdravotnych rizik zo
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5. Kopia osvedéenia odbornej sposobilosti na tcely posudzovania vplyvov na zivotné
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6. Kopia osvedCenia odbornej sposobilosti na hodnotenie dopadov na verejné

zdravie, ¢. OOD/7839/2010 z 18.11.2010



I. Zakladné udaje

Nazov posudzovaného navrhu:
Veterny park Popudinské Mocidlany - RadoSovce

Objednavatel’ a spracovatel’spravy o hodnoteni:
ENVIS, s.r.0., Pekna cesta 15, 831 52 Bratislava
ICO 35 977442

Navrhovatel’ stavby:
WSB Invest j.s.a., Sustekova 49, 851 04 Bratislava
ICO 51 225 999

Ukel posudzovania:

Predmetom navrhu ¢innosti ,,Veterny park Popudinské Mocidl'any — RadoSovce™ je
vyroba elektrickej energie z obnovitelnych zdrojov energie vo veternych elektrarnach
a dodavka elektrickej energie do elektrizacnej sustavy SR. Navrhuje sa vystavba veterného
parku, ktory vznikne prepojenim 5 — 7 elektrarni podla troch variantov rieSenia ich
umiestnenia. Navrhovand lokalizacia parku je na k.i. obci Popudinské Mocidlany a
Radosovce v regione Zahorie v Trnavskom kraji.

Pre uvedeny navrh bol spracovany zamer podl'a zak. ¢. 24/2006 Z.z. o posudzovani
vplyvov na zivotné prostredie. PrisluSnym orgdnom podla cit. zdkona je Ministerstvo
zivotného prostredia SR. Cinnost’ podlicha povinnému hodnoteniu podla cit. zakona.
Prislusny organ vydal rozsah hodnotenia, v ktorom okrem iného pozaduje vypracovanie
hodnotenia vplyvov na verejné zdravie. Hodnotenie zdravotnych rizik a vplyvov na zdravie
(HIA) bude sucast'ou spravy o hodnoteni podl’a cit. zdkona.

Miestne prislusnym organom verejného zdravotnictva je Regionélny trad verejného
zdravotnictva so sidlom v Senici pre izemné obvody okresov Senica a Skalica.

Hodnotiaca sprava na hodnotenie vplyvov na verejné zdravie je vypracovana
podla ust. § 6 ods. 3 pism. ¢) zakona NR SR €. 355/2007 Z.z. o ochrane, podpore a rozvoji
verejného zdravia. Bola spracovana v stlade svyhlaSkou MZ SR ¢. 233/2014
o podrobnostiach hodnotenia vplyvov na verejné zdravie.

Zamestnanci a pracovné prostredie:

Prevadzka nebude vyzadovat trvalé pracovné miesta — obsluhu na mieste. Obsluha
zariadeni bude zabezpecCena na dialku a tiez formou kratkodobych kontrol a servisnych
prac (cca 2 — 3 pracovnici).

Posudenie pracovného prostredia a pripadnych zdravotnych rizik nie je stcastou
tohto posudku. Tieto aspekty budi posudené pri uvedeni do prevadzky podla § 13 ods. 4
pism. a) zdkona NR SR ¢. 355/2007 Z.z. prislusnym orgdnom verejného zdravotnictva. Pri
zacCati prevadzky bude st€asne postidené pracovné prostredie a konkrétne rizikové prace
zmluvnou pracovnou zdravotnou sluzbou a predlozené organu verejného zdravotnictva po
vydani rozhodnutia k prevadzke podl'a § 13 ods. 4 pism. a) cit. zékona.



II. Fyzicko-geografické charakteristiky vymedzeného izemia

Posudzovana ¢innost’ sa navrhuje umiestnit’:

Kraj Trnavsky

Okres Senica

Obec Popudinské Mocidl'any, RadoSovce

K.4. Popudinské Mocidl'any — C-KN 1799, 1808/1, 1809/1,2, 1811/2, 1814
K.u. RadoSovce - C-KN 3640 — 3644, 3646, 3647, 3748, 3750-3753

Zaujmova lokalita pre vystavbu Cinnosti ,,Veterny park Popudinské Mocidlany —
RadoSovce lezi v regione Zahorie, v k.u. obci Popudinské Mocidl'any a RadoSovce,
v extravilane obci. Pozemky st vedené zvédcsa ako ornd pdda a st aj polnohospodarsky
obhospodarované. Niektoré pozemky su evidované ako zastavané plochy a nadvoria
a ostatné plochy.

Dalsimi dotknutymi obcami si Dubovce, Mokry Haj a Prietrzka. Posudzovana
lokalita je vzdialend cca 10 km od §tatnej hranice s Ceskou republikou, cca 3 km
severozapadne lezi mesto Holi¢, vo vzdialenosti cca 5 km severne okresné mesto Skalica
a cca 15 km juhovychodne okresné mesto Senica.

Dotknuta lokalita je umiestnend v Zahorskej niZzine na okraji Bielych Karpat, na
Uninskej pahorkatine. Ciasto¢ne do tzemia zasahuje aj Dolnomoravsky tival. Nadmorska
vyska dotknutého tzemia ja 200 — 300 m n.m.

Posudzované uzemie lezi v povodi riecky Morava. Uzemim preteka rieka Chvojnica,
ktora prameni v Bielach Karpatach a vlieva sa do Moravy pri §tatnej hranica s CR.
V lokalite ani jej okoli nie su prirodzené povrchové vodné plochy. Vodné nadrze
RadoSovce, Prietrzka a RadoSovsky rybnik maju  vodohospdodéarsku  funciu
(protizaplavovi) a nie su urcené na rekredciu. Vo vzdialenosti cca 6,8 km juznym smerom
sa nachadzaju pramene mineralnych vod v kupelnej obci Smrdaky, ich ochranné pasmo
vSak nezasahuje do posudzovanej lokality.

Z klimatického hladiska ide o teplt klimatickt oblast’ s miernymi zimami a viac
ako 50 letnymi dfiami v roku. Priemerna ro¢na teplota je 7 — 8°C. Priemerné ro¢né zrazky
sa pohybujui okolo 600 mm.

Uzemie je veterné s prevahou severozapadného prudenia. Predpokladana priemerna
roc¢na rychlost’ vetrov v danej lokalite je 8,67 m/s vo vySke 150 m nad terénom. NajvysSia
veternost’ sa vyskytuje v zimnych mesiacoch.

Posudzovana lokalita lezi v Lstupni ochrany, nenachadza sa v Ziadnom
environmentalnom ani vodohospodarskom chranenom izemi ani v ich ochrannom pésme.
Je vSak v dotyku s hranicou chranenej krajinnej oblasti Biele Karpaty acca 1 km od
hranice prirodnej rezervacie Veternik.



II. Sucasny stav demografickych ukazovatel’ov dotknutej populécie

Za dotknutii populdciu mozno povazovat’ v SirSom zmysle vSetkych obyvatelov
obci Styroch obci, ktoré sa nachddzaju v blizkosti lokality umiestnenia navrhovanej
¢innosti. Redlne sa vSak moézu vplyvy uplatnit’ iba na okrajoch obci privratenych
k navrhovanému veternému parku. St to severovychodny okraj zastavby obce Popudinské
Mocidlany, severny okraj obce Dubovce, severozdpadny okraj zastavby obce
RadoSovce, juzny okraj zastavby obce Mokry Haj avychodny okraj obce Prietrzka.
Vzdialenost’ okraja obytnej zastavby od krajnej veternej turbiny vo vSetkych pripadoch
prekracuje 800 m.

Pocty teoreticky dotknutych obyvatel'ov su uvedené v tabulke €. 1.

Tabulka ¢. 1:
Dotknuté obyvatel’stvo

Obec Pocet
obyvatel’ov
Popudinské Mocidlany 952
Radosovce 1748
Dubovce 615
Mokry Héj 719
Prietrzka 538
Celkom 4572

Zakladné demografické tidaje o dotknutom obyvatel'stve su uvedené v tabul'kéach ¢.
2-6.



Tabulka €. 2:
Demografické udaje o obyvatel’stvu obce Popudinské MocidPany
(www slovenskovkocke.sk)

Deskriptivne Statistiky 2020
Pocet obyvatel'ov 952
Pomer muzi/zeny 51/49 %
Hustota obyvatelov (osoba/km?) 88
Priemerny vek (roky) 40,16
Index starnutia 0,86
Podiel 0s6b v predproduktivnom veku (0 - 14) 17 %
Podiel 0s6b v produktivnom veku (15 - 64) 68,4 %
Podiel 0so6b v poproduktivnom veku (65+) 14,6 %
Prirodzeny prirastok 0
Migracné saldo +10
Celkovy prirastok +10
Pohyb obyvatel'ov za 5 rokov +4,5 %

Tabul’ka €. 3:
Demografické udaje o obyvatel’stvu obce RadoSovce
(www slovenskovkocke.sk)

Deskriptivne Statistiky 2020
Pocet obyvatel'ov 1748
Pomer muzi/zeny 50/50 %
Hustota obyvatelov (osoba/km?) 66
Priemerny vek (roky) 41,3
Index starnutia 1,11
Podiel 0sob v predproduktivnom veku (0 - 14) 14,2 %
Podiel 0sob v produktivnom veku (15 - 64) 70,0 %
Podiel 0so6b v poproduktivnom veku (65+) 15,8 %
Prirodzeny prirastok +2
Migraéné saldo -6
Celkovy prirastok -4
Pohyb obyvatel'ov za 5 rokov -1,5%




Tabulka €. 4:
Demografické udaje o obyvatel’stvu obce Dubovce
(www slovenskovkocke.sk)

Deskriptivne Statistiky 2020
Pocet obyvatel'ov 615
Pomer muzi/zeny 49/51 %
Hustota obyvatelov (osoba/km?) 73
Priemerny vek (roky) 43,03
Index starnutia 1,28
Podiel 0s6b v predproduktivnom veku (0 - 14) 13,3 %
Podiel 0s6b v produktivnom veku (15 - 64) 9,6 %
Podiel 0so6b v poproduktivnom veku (65+) 17,1 %
Prirodzeny prirastok 0
Migra¢né saldo -7
Celkovy prirastok +7
Pohyb obyvatel'ov za 5 rokov -3.3%

Tabulka ¢. 5:
Demografické udaje o obyvatel’stvu obce Mokry Haj
(www slovenskovkocke.sk)

Deskriptivne Statistiky 2020
Pocet obyvatel'ov 719
Pomer muzi/zeny 47/53 %
Hustota obyvatelov (osoba/km?) 105
Priemerny vek (roky) 43,05
Index starnutia 1,28
Podiel 0sob v predproduktivnom veku (0 - 14) 16,6 %
Podiel 0s6b v produktivnom veku (15 - 64) 62,3 %
Podiel 0so6b v poproduktivnom veku (65+) 21,1 %
Prirodzeny prirastok -7
Migraéné saldo +4
Celkovy prirastok -3
Pohyb obyvatel'ov za 5 rokov +0,8 %




Tabulka €. 6:
Demografické udaje o obyvatel’stvu obce Prietrzka
(www slovenskovkocke.sk)

Deskriptivne Statistiky 2020
Pocet obyvatel'ov 538
Pomer muzi/zeny 51/49 %
Hustota obyvatelov (osoba/km?) 115
Priemerny vek (roky) 39,78
Index starnutia 0,95
Podiel 0s6b v predproduktivnom veku (0 - 14) 17,1 %
Podiel 0s6b v produktivnom veku (15 - 64) 66,7 %
Podiel 0so6b v poproduktivnom veku (65+) 16,2 %
Prirodzeny prirastok 0
Migraéné saldo +6
Celkovy prirastok +6
Pohyb obyvatel'ov za 5 rokov +0,8 %

Z tabuliek vyplyva, ze populacia v sledovanych obciach je pomerne stabilna,
s prevahou poctu postproduktivneho veku nad predproduktivnym (okrem obci Popudinské
Mocidl'any a Prietrzka), ¢o je s sti€asnosti celoslovensky trend. Priemerny vek obyvatel'ov
sa pohybuje ,mierne nad priemerom Slovenskej republiky (ten je 41 rokov) aindex
starnutia je mierne vySsSi ako priemer Slovenskej republiky (ten je 1,07). Itoto vSak
neplati pre obce Popudlinské Mocidl'any a Prietrzka, ktoré maju tieto ukazovatele lepSie
ako priemer SR. V Popudinskych Mocidl'anoch a Prietrzke, na rozdiel od ostatnych
dotknutych obci, je pozitivny prirastok obyvatelov.

Narodnostné zloZenie obyvatelov je vo vSetkych obciach podobné — slovenska
narodnost’ vyznamen prevazuje a pohybuje sa vrozpiti 94 — 98 %. NajpocetnejSou
mensinou su obyvatelia Ceskej narodnosti — 1 % vo vSetkych obciach.

Z hl'adiska nezamestnanosti patri okres Skalica medzi velmi dobré. Miera
nezamestnanosti v r. 2023 v tomto okrese dosiahla 3,4 %, zatial’ o priemer v Slovenskej
republike bol 5,9 %.



IV. Sucasny stav zdravotného stavu dotknutej populacie

Podla dostupnych Statistickych udajov za okresy zdkladné demografické
a zdravotné Statistiky obyvatelov okresu Skalica a Trnavského kraja sa vyznamne neliSia
od celoslovenskych hodnot. Z hladiska umrtnosti i v tomto okrese v poslednych rokoch
dominovala Umrtnost’ na choroby obehovej ststavy (47,37 %), dalej na néadorové
ochorenia (25,36 %) a na choroby dychacieho traktu (7,55 %). Této situdcia je rovnaka
v celej Slovenskej republike.

Pre hodnotenie moznych zdravotnych dopadov posudzovanej ¢innosti je treba
konstatovat’, ze teoreticky exponovanych moéze byt iba niekolko desiatok obyvatelov
v okrajovej cCasti obytného tuzemia dotknutych obci. Hodnotenie ich aktudlneho
zdravotného stavu nie je mozné a takéto parcialne Statistické tidaje nie su dostupné.

NavySe aj Statistické hodnotenie vybranych ukazovatelov zdravotného stavu
obyvatelov v okoli prevadzky by bolo natol'ko ovplyvnené chybou malych ¢&isel, ze by
neprinieslo redlny obraz o ich zdravotnom stave.

Na zaklade objektivnych zisteni sa kvalita zivotného prostredia premieta do
zdravotného stavu dotknutej populacie v 15 — 20%. To znamena, ze za zdravotny stav
populacie dominantne zodpovedd spdsob Zzivota, najmé stravovanie, pohybova aktivita
a zneuzivanie navykovych faktorov (fajcenie, alkohol, drogy apod.). V pripade
posudzovanej ¢innosti sa skor jednd o mozné vplyvy na pohodu byvania ako priamo na
zdravotné vplyvy, ale aj pohoda byvania konecnom désledku moéze kvalitu zdravia
ovplyviiovat’.

V. Charakteristika suc¢asného stavu Zivotného prostredia v dotknutom
uzemi

Dotknutym tzemim st obce v regione Zahorie, v Zahorskej niZine. Zakladné idaje
o polohe a zastavbe jednotlivych obci st uvedené v tabulke &. 7. Udaje o ploche tizemia st
uvedené v km?, o hustote v podte obyvatelov/km?, nadmorské vysky v m n.m.



Tabul'ka €. 7:
Ziakladné udaje o dotknutych obciach (www slovenskovkocke.sk)

2020)
Obec Pocet Plocha Hustota Nadmorska
obyvatel’ov zastavby vyska
Popudinské Mocidlany 952 10,8 88 190
Radosovce 1748 26,6 66 224
Dubovce 615 8,5 73 210
Mokry H4j 719 6,9 105 263
Prietrzka 538 4,7 115 178

Dopravné napojenie lokality je zcesty /51 Trnava — Senica — Hodonin (CR).
V dotknutom tizemi je d’alej cesta 11/426 Skalica — Holi¢ — CR a cesta I11/051010 Skalica —
RadosSovce. Dotknutym tzemim prechddzaju zelezni¢né trate ¢. 114 Holi¢ — Skalica —
Sudomgtice (CR) a &. 115 Holi¢ — Hodonin (CR).

Z hladiska kvality ovzduSia sa vyznamnejSie staciondrne zdroje znecistovania
vyskytujii v mestach Skalica a Senica. Meracia stanica kvality ovzdusia SHMU v Senici
vSak v poslednom case neeviduje prekraCovanie limitov koncentracii sledovanych
znecistujucich latok ani prekraCovanie vystraznych prahov. Hlavnymi zdrojmi
znecist'ovania ovzdusia v sledovanej lokalite je pol'nohospodarska ¢innost, cestna doprava
po prietahoch ciest obcami a v zimnych mesiacoch dominuje najméd vplyv lokalneho
vykurovania.

Z hl'adiska zasobovania pitnou vodou je siudcia nasledovna: Obce Popudinské
Mocidl'any, RadoSovce a Prietrzka su napojené na Senicky skupinovy vodovod v sprave
Bratislavskej vodarenskej spolo¢nosti, a.s. Obec Mokry H4j je zdsobované pitnou vodou
z obecného vodovodu v sprave obce. Obce Dubovce nema zabezpefené zasobovanie
pitnou vodou verejnym vodovodom a obyvatelia sit odkazani na vlastné studne.

Hlukové pomery v obciach v sucasnosti ovplyviluje najmid doprava po cestach.
V obci LopaSov na zéklade jednorazového 30 minutového merania hluku premavka po
ceste 1/51 dokonca vysoko prekroc€ila pripustnu hladinu hluku (ekvivalentna hladinahluku
dosiahla az 72 dB oproti pripustnej hodnote 60 dB pre kategériu tizemia III). V ostatnych
dotknutych obciach (Rohov, Castkov a Oreské) boli podl'a akustickej $tadie (vid® d’alej)
namerané hodnoty hluku pod 50 dB alebo v hodnote 50 dB.

V obciach je zabezpeceny zber trieden¢ho odpadu, v lokalite je funk¢na skladka
tuhého komunalneho odpadu v obci Mokry Héj (Pastiersky lom).
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VI. Charakteristika posudzovaného navrhu

Predmetom sprdvy o hodnoteni ,,Veterny park Popudinské Mocidlany -
Radosovce® je vystavba veterného parku, ktory vznikne prepojenim 5 — 7 elektrarni podla
troch variantov rieSenia ich umiestnenia. Vo vSetkych navrhovanych variantoch bude
veterny park umiestneny v extravilane obci Popudinské Mocidlany a RadoSovce a
vzdialenost’ krajnej veternej elektrarne od obytnej zastavby okolitych obci bude vyssia ako
800 m.

Pristup k veternym elektrariiam je z dial'nice D2 Bratislava — Kuty, po ceste /2
Kuty — Holi¢, I/51 Holi¢ — RadoSovce a kone¢ne cestou I11/051010 Skalica — RadoSovce.
Trvanie vystavby sa predpoklada 1 rok. PocCas prevadzky nevznikaju Specialne naroky na
dopravu - intenzita dopravy pocas prevadzky je nevyznamni — cca jedno servisné
vozidlo za mesiac. Pre pracovnikov bude k dispozicii such¢ WC. Areal nevyzaduje
napojenie na zdroj pitnej vody. Vnutorny aredl veterného parku, ktory nebude oploteny,
bude pristupny z jestvujucich asfaltovych alebo polnych ciest, budu vybudované iba
prepojovacie Strkové cesty k stoziarom.

Pre stavbu veterného parku je navrhnutych 5 aZz 7 veternych turbin IEC (Iowa
Energy Center) tymito charakteristikami:

e menovity vykon 6 Mwe,

e vyska stoziara vo variante L. a II. - 180 m, vo variante III. — 148 m

e priemer rotora vo variante L. a I. - 175 m, vo variante III. — 164 m

e maximalna celkova vySka vo variante 1. a II. - 270 m, vo variante III. — 230 m.

Stoziare budi osadené do betonového zdkladu podla vysledkov geologického
a hydrogeologického prieskumu. Predpokladé sa zéklad s priemerom 24 m a hibkou cca 4
m.

Navrhovana ¢innost’ je predkladana v troch variantoch, ktoré sa liSia celkovym
poctom veternych turbin: variant ¢. 1 — 5 turbin, variant ¢. 2 — 7 turbin, variant ¢. 3 — 6
turbin.

Veterné elektrarne budi vo vSetkych variantoch prepojené podzemnym
paralelnym elektrickym vedenim VN 22 kV. Kazda elektraren ma svoju trafostanicu

22/0,69 kV umiestnent v pite veZe. Podzemné elektrické vedenie bude ustit’ do rozvodnej
trafostanice RZ 110/22 kV.
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VII. Identifikacia potencialnych vplyvov na verejné zdravie
Skrining

Prevadzka cinnosti ,,Veterny park Popudinské Mocidlany — RadoSovce™ moze
ovplyviiovat’ nasledovné faktory prostredia a Zivotnych podmienok obyvatelov s moznym
dopadom na zdravie:

e Chemické faktory - Vplyv znecistenia ovzdusSia
Vplyv znecistenia vody
Vplyv znecistenia pody
e Fyzikalne faktory - Vplyv hluku
Vplyv elektromagnetického Ziarenia
Vplyv ionizujliceho Ziarenia
Vplyv svetelnych efektov
e Biologické faktory
e Psychologické vplyvy
e Sociologické vplyvy

Rozborom moznych vplyvov uvedenej Ccinnosti ,,Veterny park Popudinské
Mocidlany — RadoSovce* mozeme celkom vylucit’ tieto faktory:

1. Chemické faktory, nakol’ko technologia nevyuziva ani neemituje ziadne chemickeé latky.
Preto nemdze tymto sposobom ovplyviiovat kvalitu ovzduSia, vod ani pddy
a potravinového retazca.

2. Z fyzikalnych faktorov vplyv ionizujuceho Ziarenia, nakol'ko technoldgia toto Ziarenie
nevyuziva ani neemituje do prostredia.

3. Biologické faktory vo vztahu k vplyvu na zdravie c¢loveka, nakol'ko technoldgia
nepracuje s biologicky aktivnymi latkami ani ich neemituje do prostredia.

4. Sociologické vplyvy, nakolko ¢innost nebude ovplyvilovat zamestnanost, nebude
prerusovat’ komunika¢né tahy, nebude mat’ vplyv na migraciu obyvatel'ova pod.

Zostava teda problematika nasledovnych faktorov:
1. Fyzikélne faktory — Vplyv hluku
Vplyv elektromagnetického Ziarenia

Vplyv svetelnych efektov
2. Psychologické vplyvy

Tym sa budeme podrobnejSie venovat’ v nasledovnych kapitolach posudku.
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VIII. Fyzikalne faktory

1. Vplyv hluku

Hluk je zdravotne vyznamny faktor zivotného prostredia. Je definovany ako zvuk,
ktory posobi rusivo.LCudské ucho vnima zvuky vo frekvenénom pasme cca 20 Hz az 20
kHz. Vysoké hodnoty hluku nad 85 dB mézu poskodzovat’ sluchovy aparat. Vyskytuji sa
zvicsa v pracovnom prostredi. Hodnoty hluku nad 50 — 60 dB v zivotnom prostredi mozu
u exponovanych os6b vyvolavat poruchy spanku, sustredenia, rozmrzenost, priznaky
neurotizacie. U citlivych os6b mézu pri dlhodobom pdsobeni nadmerného hluku vzniknat
aj tzv. neurovegetativne ochorenia — poruchy srdcovej ¢innosti, zvysenie krvného tlaku,
vznik zalido¢nych vredov, rozvoj cukrovky, hormonalne dysfunkcie a pod. Za dlhodobé
poOsobenie sa povazuje doba 1 roka. Vo vnimani a u€inkoch hluku existuji vsak velkeé
rozdiely medzi jedincami.

PoZiadavky na hodnoty hluku v Zivotnom prostredi stanovuje vyhlaska MZ SR ¢&.
549/2007 Z.z.

Okrem pocutelnych zvukov vSak moze clovek reagovat’ aj na zvuky nizSich
frekvencii v rozsahu 0,1 — 20 Hz, spravidla pod 16 Hz. Tento infrazvuk vnima l'udska
nervova sustava pri vysokej hladine akustického tlaku. U citlivych os6b mdze ovplyviiovat
¢innost’ srdca a zaludka, zmeny krvného tlaku, dychania, hormondlnej aktivity a srdcovej
frekvencie. Dlhodobé posobenie ultrazvuku je Skodlivé, preto ho vyhlaska MZ SR ¢.
549/2007 Z.z. vsvojej prilohe limituje a stanovuje pripustnid hodnotu infrazvuku
(frekvencie pod 16 Hz) pre vnttorné prostredie budov vo vyske 90 dB.

Hluk s vySSou frekvenciou nad 20 kHz sa definuje ako ultrazvuk, pre citlivé
populac¢né skupiny moze byt vnimany ako vibracie. Aj ten mozZe u citlivych oséb pri
dlhodobom po6sobeni vyvolavat’ negativnu zdravotni odozvu.

Posudzovana cinnost ,,Veterny park Popudinské Mocidlany — RadoSovce* sa
umiestiiuje do pomerne velkej vzdialenosti od obytnej zastavby (min. cca 800 m od
krajného rotora), ktord bude vyznamne vplyvat’ — znizovat’ hodnoty hluku v obytnej zone.
Dotknutd zastavba bude severozapadny okraj zastavby obce RadoSovce, severny okraj
zastavby obce Dubovce, vychodny okraj zastavby obce Popudinské Mocidlany a juzny
okraj zastavby obce Mokry H4;.

Obce nelezia v bezprostrednej blizkosti frekventovanych komunikacii, preto je
mozné ich zadadit'® podla cit. vyhlaS8ky do kategorie II. Pre obytné zony v kategérii 11
stanovuje cit. vyhlaSka pripustné hodnoty hluku pre dei/vecer/noc = 50/50/45 dB. Prilahlé
okraje obci vSak mézu byt ovplyviiované hlukom z cesty I/51. 1v pripade zaradenie
niektorych obci do kategérie III (pOsobnost’ miestne prisluSného organu verejného
zdravotnictva) by prre hluk zveternej elektrarne platila poziadavka na hluk pre
dett/vecer/noc = 50/50/45 dB.
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Akustickd Studia (EnA CONSULT Topol'¢any, s.r.o., 02/2024), vypracovand pre
posudenie vplyvov ¢innosti, zhodnotila sti¢asny stav hluku na zaklade jednorazovych cca
30 minitovych merani, vykonanych v dennej dobe v dotknutych obciach, takto:

Tabulka ¢. 8:
Hodnoty hluku v dotknutych obciach v sicasnosti (Laeq v dB)

Obec Namerany Limit
hluk

RadoSovce 59,2 50

Dubovce 51,1 50

Popudinské Mocidlany 47,1 50

Mokry Héj 48,9 50

Vzhl'adom na to, Ze ide o kratkodobé merania, vysledky s iba orientacné. Je
predpoklad, Ze hladiny hluku v obciach st v sGcasnosti v sulade s poziadavkami na
ochranu zdravia, s vynimkou RadoSoviec, kde je predpoklad prekreacovania pripustnych
hladin hluku — pravdepodobne z cestnej dopravy po ceste I/51.

Zdrojmi hluku z prevadzky navrhovanej ¢innosti budi veterné turbiny. Ide o dva
druhy hluku podrl'a jeho p6vodu
- mechanicky hluk, pochddzajici z technoldgie generatora a z ventilatorov
- arerodynamicky hluk sposobuje pohyb vzduchu okolo listov rotora.

Hlucnost” je zavisla od rychlosti vetra. Pre posudenie hluku bola zvolena rychlost’
vetra 15 m/s, pri ktorej turbina dosahuje vykon 6000 kW ahluk 107 dB. Ide
o konzervativny pristup, nakolko pri niZSich rychlostiach vetra a nizZSom vykone bude
hlu¢nost’ nizsia a vyskyt vetrov o rychlosti 15 m/s bude iba obcasny. Pri rychlostiach vetra
pod 3,54 m/s turbiny nepracuju.

Hluk z prevadzky turbin zvic¢Sa nema tonovu zlozku a mé ustaleny charakter, preto
nema vyrazny rusivy efekt. Vypocet findlneho hluku pre jednotlivé varianty bol vykonany
za predpokladu najnepriaznivejSej zhody faktorov, ktoré sa v praxi mézu vyskytovat’ iba
vel’mi ojedinele. Ide preto o maximéalne konzervativny pristup k hodnoteniu vplyvov.

Vypocitané maximalne hladiny hluku zo subeznej prevadzky vSetkych turbin
v stanovenych vypoctovych bodoch na privratenom okraji zastavby vo vyske 5 m nad
terénom, st uvedené v nasledujucich tabulkach ¢. 9 - 12. Akustickd Studia vykonala
vypocet pre 14 bodov na okraji obytnej zastavby dotknuty obci. Hodnoty hluku v
tabul’kach su uvedené osobitne pre jednotlivé varianty a vo vSetkych 2 — 5 vypoctovych
bodoch v jednotlivych obciach. Pre porovnanie vypocitanej hodnoty hluku bol uvedeny
limit hluku z vyhlasky MZ SR €. 549/2007 Z.z. pre no¢nu dobu, ktory je prisnejsi a kedy
su obyvatelia na hluk citlivej$i. Hluk v dennej a vecCernej dobe je l'ahSie maskovany
hlukom z inych zdrojov.
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Tabulka ¢. 9:

Hluk z veterného parku na hranici obce RadoSovce (L, v dB)

Variant Hodnota hluku z Limit
VP pre noc
C.1 31,9, 30,3, 27,5 45
C.2 35,3, 33,4, 30,0 45
C.3 26,9, 26,0, 23,8 45

Tabulka ¢. 10:

Hluk z veterného parku na hranici obce Dubovce (L, v dB)

Variant Hodnota hluku z Limit
VP pre noc
33,4, 33,3, 35,2, 35,2 45
38,5, 35,1, 38,0, 38,2 45
28,5, 30,2, 31,7, 32,3 45

O O O
W] —

Tabulka ¢. 11:
Hluk z veterného parku na hranici obce Popudinské MocidPany (LA v dB)

Variant Hodnota hluku z VP Limit
pre noc
C. 1 29,7, 31,9, 30,4, 33,6, 29,4 45
C.2 32,7, 34,6, 32,2, 36,1, 32,2 45
C.3 29.4,33.2,31,7, 35,3, 29,6 45

Tabulka €. 12:
Hluk z veterného parku na hranici obce Mokry Haj (L, v dB)

Variant Hodnota hluku z Limit
VP pre noc
C. 1 32,1,31,2 45
C.2 32,4,31,4 45
C.3 34,6,33,2 45

Z tabuliek vyplyva, Ze vo vSetkych pripadoch, pri vSetkych variantoch, budu
maximalne hladiny hluku z posudzovanej prevadzky dosahovat hodnoty znac¢ne pod
pripustn hodnotu pre nocnu dobu. Denny limit hluku je 0 5 dB vyssi, preto ho bude hluk
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spiat’ s velkou rezervou. Pre posudenie celkového hluku vo vypoétovych bodoch je
potrebné pripocitat’ hluk sacasného pozadia. Ten bol vyc€isleny ako + 3 dB. Ani v pripade
pripo€itania tychto 3 dB k vypocitanym hodnotdm hluku z prevadzky turbin by ani
v jednom bode v ziadnom z variantov hodnoty vysledného hluku neprekrocila pripustnt
hodnotu podla platnych pravnych predpisov.

Z hladiska vplyvu infrazvuku vyhodnotila akusticka stadia vypoctom zo zisteného
frekvenéného spektra hluku jeho hodnoty tak, ze v prevaddzke technologia bude
produkovat’ hluk v pasme pod 40 Hz iba v zanedbatel'nej miere a hladiny tohto infrazvuku
sa mozu vyskytovat’ v obytnej zoéne hlboko pod prahom vnimatelnosti.

Co sa tyka ultrazvuku,. Vo veternych elektrarniach nie st zariadenia, ktoré by
produkovali hluk vo frekvenciach nad 20 kHz, teda v pasme ultrazvuku. Preto nie je redlny
vplyv ultrazvuku na obytné objekty v okolitych obciach. ZanedbateI'né hodnoty k
infrazvuku z prevadzky veternych elektrarni sa uvadzaju aj v odbornej literattre.

Zaver:

PosSkodenie zdravia obyvatelov v okoli ¢innosti ,,Veterny park Popudinské
MocidPany - RadoSovce* nadmernym hlukom, infrazvukom a ultrazvukom
z posudzovanej ¢innosti nie je realne.

2. Vplyv elektromagnetického Ziarenia

Elektromagnetické Ziarenie je neionizujlca forma Ziarenia charakterizovana
vinovou dizkou a mnozstvom energie. Toto Ziarenie sa meria jednak frekvenciou — poétom
vin za sekundu je 1 hertz (Hz je 1 cyklus/sekunda), jednak vinovou diZkou v metroch.
Elektromagnetické pole, ktoré posobi na ¢loveka, sa hodnoti v hodnotach elektrického
napitia vo voltoch na meter (V/m), nizkofrekvencné magnetické pole ma jednotku tesla T,
vysokofrekven&né pole sa meria vo watoch na meter §tvorcovy (W/m?).

Elektromagnetické polia vznikaji prietokom elektrického pradu a ¢im vyssi je prad,
tym silnejsie je toto pole. Taziskovymi zdrojmi su elektrické vodige, televizne a radiové
vysielae, radary, zdkladiiové stanice mobilnych operatorov, mobilné telefony, mikrovinné
rury, ale aj obrazovky TV a PC.

Vyhodnou vlastnostou je, Ze so stupajucou vzdialenostou od zdroja vplyv
elektromagnetického Ziarenia vyrazne klesa.

Hlavnym preukazanym efektom nizkofrekvenéného elektromagnetického pola,
pdsobiaceho na povrchové vrstvy pokozky, je zohrievanie, vzostup telesnej teploty. Tato
vlastnost’ je dlhodobo vyuzivané vo fyzikélnej terapii (diatermia).

Posobenie vysokofrekvenéného pol'a na zdravie bolo sledované vo viacerych
Stidiach, ktorymi vSak neboli zdravotné Gc€inky jednoznacne preukazané. Paniku vyvolali
najmd nepotvrdené Stadie o postihnuti imunitného systému cloveka a vzniku nddorového
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ochorenia pri pouzivani mobilnych teleféonov. Svetovd zdravotnicka organizacia vSak
ziadne relevantné zavery o Skodlivosti elektromagnetického pol'a dosial’ neuverejnila.
Vzhl'adom na trvaly ndrast zdrojov elektromagnetického pol'a v prostredi, v ktorom
Zije sucasnd populacia, sa vSak vyskumu zdravotnych ucinkov venuje i nad’alej vysoka
pozornost’.
Poziadavky na hodnoty -elektromagnetického ziarenia v zivotnom prostredi
v Slovenskej republike stanovuje vyhlaska MZ SR ¢. 534/2007 Z.z.

Zvysené hodnoty elektromagnetického pola sa budu vyskytovat v bezprostrednom
okoli jednotlivych elektrarni a v okoli vedeni vysokého napétia. Dosiahnutie normovych
hodnoét sa predpoklada vo vzdialenosti 50 m od tychto zdrojov, pri podzemnom vedeni
(aké bude v pripade posudzovanej Cinnosti) je stanovené ochranné pasmo iba 10 m.
Vzhl'adom na vel'ka vzdialenost’ najbliz§ej obytnej zastavby (min. cca 800 m) nie je mozné
vplyv elektromagnetického pola z posudzovanej ¢innosti v obytnom tzemi predpokladat’.

Zaver:

Vplyv na intenzitu elektromagnetického Ziarenia z posudzovanej cinnosti
»Veterny park Popudinské Mocidl’any - RadoSovce* v okolitom obytnom prostredi
nie je realny.

3. Vplyv svetelnych efektov

Svetlo je vyznamnym faktorom Zivotného prostredia, svojim poOsobenim
ovplyviluje Zivot na Zemi. Zodpoveda za fyziologické i psychické reakcie organizmov,
vratane Cloveka. V suvislosti zo zdravim cCloveka byva davany do kontextu najmi
nedostatok svetla. AvSak aj jeho ,,nadbytok® a ruSivé pOsobenie sa mdézu podpisat’ na
pocitoch dyskomfortu a dokonca aj zdravotnych obtiazach citlivych oséb. Tieto javy sa
mozu vyskytovat’ v obytnom prostredi aj v suvislosti s pdsobenim veternych elektrarni.

Veterné elektrarne mozu pri svojej prevadzke spdsobovat na fasadach obytnej
zastavby, resp.objektoch s dlhodobym pobytom o0s6b, dva svetelné vplyvy:
A — efekt blikajiceho tiena
B — svetelny efekt z no€ného oznacenia stoziarov.

Ad A:

Efekt blikajuceho tiefia je definovany ako kolisanie jasu alebo spektra svetelného
podnetu. Ide o kratke tienenie fasad objektov listami rotora pri slne¢nom osvetleni fasad
objektov. Tento efekt je mozné predpokladat’ v slne¢né dni, ked’ sa slnko nachddza nizko
nad obzorom, v polohe, ktora sa kryje s polohou rotujucich listov elektrarni.

V naSich pravnych predpisoch a norméch nie je tento vplyv upraveny. ViacSina
pravnych predpisov v inych Statoch vychadza z nemeckej smernice, ktord pre existenciu
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vyznamného stroboskopického efektu zprevadzky veternych -elektrarni stanovuje
nasledovné poziadavky:

- slnko minimalne 3° nad obzorom

- lopatky zakryvaji minimalne 20% plochy slne¢ného kotica

- efekt sa vyskytuje minimalne 30 hodin/rok, alebo 30 minut/deii, alebo 30 dni/rok.

Z hladiska zdravotného posobenia na dotknuti populaciu sa uvadza najmi pocit
obtazovania,  ruSenia, stresu. Odborna  literatira  uvadza aj  moznost’
vyvolania epileptického zachvatu ucitlivych o0séb, zvyCajne pri vysokej intenzite
svetelnych efektov.

Predlozena Analyza optickych emisii Veterny park Popudinské Mocidlany -
Radosovce (ENVIS, s.r.0., 02/2024) na zéklade uvedenych poziadaviek nemeckej smernice
vykonala modelové hodnotenie pre vSetky 3 varianty umiestnenia jednotlivych elektrarni
v 14 bodoch prilahlych obci: Popudinské Mocidl'any, Dubovce, RadoSovce a Moky H4j.
Vysledky preukazali, Ze vo vSetkych navrovanych variantoch bude dochédzat’ k prekroceni
odporti¢anych hodnét. Najviac vo variante €. 2 (v 12 bodoch), vo variantoch ¢. 1 a 3 iba
v 6 bodoch, pri¢om najvyhodnej$im variantom z hl'adiska posudenych svetelnych dopadov
sa javi variant €. 1 s najmensim ¢asovym intervalom prekracovania.

Treba vSak uviest, Ze hodnotenie bolo vykonané¢ pre najhors$i scenar, kedy sa
predpokladalo, ze:

- elektraren bude trvale v prevadzke,

- nebude sa vyskytovat Ziadna oblacnost’,

- medzi elektrarnami a fasddami domov nebudu Ziadne tieniace prekazky (zelen, iné
objekty),

- oknd objektov budi smerované kolmo na veterné elektrarne.

Stucastou predlozenej analyzy optickych emisii st aj odporiCania na znizenie
vplyvov na obytni zéstavbu. Ide ovytvorenie terénnych prekazok a vysadbu vegetacie,
ktoré by odtienili prienik svetelného efektu k okndm obytnych miestnosti. Dalsou
moznostou je naprogramovanie vypnutia funkcie rotoru v kritickej dobe, ktora by
obtazovala dotknutii obytnii zastabu. Zapracovanie opatreni, ak by sa preukazala ich
potreba, by sa realizovalo v d’alSich stupiioch dokumentacie.

Z uvedeného vyplyva, Ze reialne hodnoty svetelnych efektov na okraji obytnej
zastavby budu pravdepodobne nizSie, ako ich norma definuje a aké boli podla nej
vypocitané. V pripade potreby je mozné ralizovat’ d’alSie opatrenia na zniZenie
vplyvu.

Ad B:

Jednotlivé elektrarne budu z dévodu poziadaviek Leteckého uradu Slovenskej
republiky oznafené €ervenym varovnym svetlom, ktoré¢ bude viditelné z obytnych
objektov v okolitych obciach. Vzhl'adom na velku vzdialenost’ elektrarni od obytnej
zastavby (cca 800 m) vSak tento efekt nebude vyznamne ruSivy. NavySe tieto svetla
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smeruju na vrcholoch stoziarov smerom hore, pre dosiahnutie lepSej viditel'nosti z lietadiel.
Rozptyl svetiel vodorovnym alebo dolnym smerom je podstatne nizsi.

Zaver:

Svetelné efekty z prevadzky cinnosti ,,Veterny park Popudinské MocidPany -
RadoSovce* na hranici obytnej zastavby v okolitych obciach nebudid vyznamne
rusivé a nebudu predstavovat’ zdravotné ohrozovanie obyvatel’ov.

XI. Psychologické vplyvy

Navrhovana cinnost’ ,,Veterny park Popudinské Mocidlany - RadoSovce® sa
navrhuje umiestnit’ do extravilanu obci, nachadza mimo obytné zény jednotlivych obci,
v dostatocnej vzdialenosti od okraja aredlu veterného parku. Napriek tomu pdjde
o vyznamnl zmenu konfiguracie okolitej krajiny — krajinného obrazu — ktort méze cast’
populacie vnimat negativne.

Psychologické vplyvy posudzovanej ¢innosti ,,Veterny park Popudinské Mocidl'any
- Radosovce™ je preto mozné ocakavat vo forme negativnej reakcia casti dotknutej
populacie.

Zo skusenosti v inych krajinach vSak vyplyva, ze v priebehu urc¢itého casového
intervalu si obyvatelia zvykn(l na zmenené pohl'ady na okolita Cast’ krajiny a ,,drdzdenie*
z vyvolanej zmeny krajiny odoznie, pripadne sa utisi.

XIII. Diskusia

Neistoty v hodnoteni a d’alSie aspekty posudzovania

e Navrhovana ¢innost’ ,,Veterny park Popudinské Mocidl'any - RadoSovce* sa navrhuje
umiestnit’ do lokality relativne dostatocne vzdialenej od obytnej zastavby — viac ako
800 m od okrajov obytnej zastavby dotknutych obci.

e Zo skriningu moznych vplyvov na prostredie s dopadom na zdravie obyvatelov boli
vytypované hluk a infrazvuk, svetelné efekty, elektromagnetické pole a psychologické
vplyvy.

e Vypocitané hodnoty hluku na okrajoch obytnej zastavby st vel'mi nizke, zvySenie
celkovej hladiny hluku pravdepodobne nebude rozliSite'né 'udskym uchom.

e Narast hladiny infrazvuku na okraji obytnej zastavby sa nepredpokladd, navyse je
infrazvuk pravnym predpisom limitovany iba vo vnitornom prostredi, kde bude eSte
viac tlmeny stavebnymi prvkami objektov.
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Vplyv ultrazvuku sa v obytnej zastavbe nepredpokladd, nakolko v technologii

elektrarni nie su jeho zdroje.

e Pocas vystavby moézu byt mierne zhorSené hlukové pomery akvalita ovzdusia
v obytnej zastavbe pozdiz pristupovej trasy. Tieto vplyvy vsak budi relativne
kratkodobé, rusivé, bez ohrozovania zdravia.

e Okrem obce Dubovce st vSetky obce v okoli posudzovanej ¢innosti napojené na
verejny vodovod. Obyvatelia Duboviec ziskavaju pitnia vodu z vlastnych studni.
Nakol'ko umiestnenie zakladov jednotlivych veternych elektrarni nezasahuje do
vodonosnych vrstiev, nie je Ziadny predpoklad ovplyvnenia mnoZstva a kvality pitne;j
vody v studniach v dotknutej obci.

e Vplyv elektromagnetického ziarenia z posudzovanej ¢innosti na obytné prostredie je
vzhl'adom na odstupovu vzdialenost’ prakticky vyluceny.

e Svetelné¢ efekty buda mézu podla predbeznych vypoctov obcasne ovplyvilovat
okrajovu obytnu zéstavbu, ale ich frekvencia vyskytu bude mala.

e Rusivé vplyvy svetelnych efektov mézu byt vyznamne znizené opatreniami na
objektoch (tienenie okien), pripadne na ceste prenosu svetla (vysadba zelene, terénne
prekazky, vystavba objektov a pod.). Redlne su aj prevadzkové opatrenia (vypnutie
najblizSej veternej elektrarne pocas kritickej doby s najvy$sim svetelnym efektom).

e Stadie vplyvov veternych parkov na verejné zdravie boli vykonané v réznych

krajinach (napr. Nemecko, Kanada) a nepreukézali vplyv na zdravie oséb v ich okoli

ani na narusenie pohody byvania.

XIV. Zavery

Vysledky hodnotenia vplyvov navrhovanej¢innosti ,,Veterny park Popudinské
MocidPany - RadoSovce“ nepreukazali moZné negativhe vplyvy na zdravie
obyvatelov v okolitej obytnej zastavbe ani vyznamné zhorSenie podmienok byvania.

XV. Odporicania a navrh opatreni na zmiernenie nepriaznivych vplyvov

Nakol'ko hodnotenie rizik a posudenie moznych vplyvov ¢innosti ,,Veterny park
Popudinské Mocidlany - RadoSovce* nepreukdzalo ohrozovanie zdravia obyvatelov
v okoli, navrh opatreni na zmiernenie nepriaznivych vplyvov nie je potrebny.

Vzhl'adom na pretrvavajlice obavy obyvatelov sa v§ak odporaca:

e Pocas vystavby vykonat' vSetky dostupné opatrenia proti praSnosti z ciest a Sireniu
hluku zo stavebnej ¢innosti.
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Staveniskovll dopravu a stavebnt ¢innost’ nevykonavat’ v no¢nej dobe, kedy je citlivost’
obyvatel'ov na hluk najvyssia.

Po zacati prevadzky zhodnotit’ svetelné efekty a v pripade potreby navrhnut’ dostupné
technické opatrenia (terénne prekdzky, vysadba vegeticie a pod.) alebo prevadzkové
opatrenia (vypinanie dotknutych elektrarni pocas kritickej doby s najvyssim svetelnym
efektom na obytnu zastavbu) .

Zvéazit vysadbu ochrannej zelene pred objektmi s predpokladanymi najvySSimi
svetelnymi UCinkami, prip. vybavenie dotknutych objektov ochranou okien pred
svetelnymi efektami.

Komunikovat' s dotknutymi obcami a obyvate'mi v okoli navrhovanej ¢innosti pred
zaCatim vystavby, pocas vystavby a pri zacati prevadzky a operativne riesit’ pripadné
problémy.
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3. Pravne predpisy

1. Zakon NR SR €. 355/2007 Z.z. o ochrane, podpore a rozvoji verejného zdravia v zneni
neskorsich predpisov

2. Zakon NR SR ¢. 24/2006 Z.- z. o posudzovani vplyvov na Zivotné prostredie v zneni
neskorsich predpisov

3. Vyhlaska MZ SR ¢. 233/2014 Z.z. o podrobnostiach hodnotenia vplyvov na verejné
zdravie

4. Vyhlaska MZ SR ¢. 259/2008 Z.z. o podrobnostiach o poziadavkach na vnutorné
prostredie budov a o minimalnych poziadavkach na byty nizSieho Standardu ana
ubytovacie zariadenia v zneni vyhlasky MZ SR ¢. 210/2016 Z.z.

5. Vyhlaska MZ SR ¢. 549/2007 Z.z., ktorou sa ustanovuju podrobnosti o pripustnych
hodnotach hluku, infrazvuku a vibréacii a o poZiadavkach na objektivizaciu hluku,
infrazvuku a vibrécii v Zivotnom prostredi v zneni neskorsich predpisov
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6. Vyhlaska MZ SR ¢. 534/2007 Z.z. o podrobnostiach o poziadavkach na zdroje
elektromagnetického Ziarenia a na limity expozicie obyvatelov elektromagentickému
Ziareniu v Zivotnom prostredi

7. VyhlaSka MZ SR €. 539/2007 Z.z. o podrobnostiach o limitnych hodnotach optického
ziarenia a poziadavkach na objektivizaciu optického Ziarenia v zivotnom prostredi

8. Metodické usmernenie na zabezpelenie jednotného postupu RUVZ pri posudkovej
¢innosti navrhov umiestnenia a vystavby veternych parkov na uzemi SR z hladiska

ochrany verejného zdravia a prevencie pred skodlivymi G¢inkami environmentalenho
hlukua vibracii. UVZ SR, Bratislava, ¢. OHZPaZ/7155/2023 z 21.07.2023

4. — 6. Osvedcenia o odbornej sposobilosti
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Urad verejného zdravotnictva
Slovenskej republiky
Trnavska cesta ¢.52

826 45 Bratislava

Cislo: OLP/4572/2007
Déatum; 24.5.2007

OSVEDCENIE O ODBORNEJ SPOSOBILOSTI

vydané podl’a § 5 ods. 6 pism. k zikona ¢.126/2006 Z. z. o verejnom zdravotnictve
a o zmene a doplneni niektorych ziakonov
Meno a priezvisko, titul :  Jindra Holikova, MUDr.
Datum a miesto narodenia: 13.10.1947, Brno
Bydlisko: Homolova 12, 841 02 Bratislava

na hodnotenie zdravotnych rizik zo Zivotného prostredia na Gcely posudzovania ich moZného
vplyvu na zdravie.

Détum a miesto vykonania skusky: 23.5.2007, pred skusobnou komisiou Uradu verejného
zdravotnictva Slovenskej republiky zriadenou dna 10.8.2006 pod ¢. OLP/5070/2006.

Menovana je odborne sposobila vykonavat’ hodnotenie zdravotnych rizik zo Zivotného
prostredia na ucely posudzovania ich mozného vplyvu na zdravie.

Cas platnosti osved&enia: 24.5.2012.

Podpredseda skuSobnej komisie: MUDr.Otakar Fitz.

/
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doc. MUDr. Ivan Rovny, PhD., MP;
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URAD VEREJNEHO ZDRAVOTNICTVA
SLOVENSKEJ REPUBLIKY

Trnavska cesta 52
P.0O.BOX 45
826 45 Bratislava

Cislo:  0O0D/7839/2010
Datum: 18.11.2010

OSVEDCENIE O ODBORNEJ SPOSOBILOSTI

vydané podl’a § 15 a § 16 zdkona ¢. 355/2007 Z. z. o ochrane, podpore a rozvoji
verejného zdravia a o zmene a doplneni niektorych zdkonov v zneni neskorsich
predpisov

Titul, meno a priezvisko: MUDr. Jindra Holikova
Datum a miesto narodenia:  13.04.1947, Brno, Cesk4 republika
Bydlisko: Homolova 12, 841 02 Bratislava

na hodnotenie dopadov na verejné zdravie alebo hodnotenie zdravotnych rizik zo Zivotného
prostredia.

Datum a miesto vykonania skusky: 08.11.2010 pred skusobnou komisiou Uradu verejného
zdravotnictva Slovenskej republiky so sidlom v Bratislave, zriadenou dia 05. 12. 2007 pod
¢. ZHHSR/100096/2007 vratane dodatkov.

Menovana je odborne sposobild vykonavat’ hodnotenie dopadov na verejné zdravie.

Cas platnosti osved¢enia: na dobu neuréiti

Predseda skuSobnej komisie: Ing. Katarina Halzlova, MPH

V4

MUDr. Gabrie)/Simko, MPH
hlavny hygienik Slovenskef republiky - zastupujuci




MINISTERSTVO ZIVOTNEHO PROSTREDIA
SLOVENSKEJ REPUBLIKY
Sekcia kvality zivotného prostredia

Odbor hodnotenia a posudzovania vplyvov na zZivotné prostredie
Namestie Cudovita Stara 1, 812 35 Bratislava

OSVEDCENIE

o odbornej sposobilosti na acely posudzovania vplyvov na Zivotné prostredie podl’a § 61 ods. 8
zakona ¢&. 24/2006 Z. z. o posudzovani vplyvov na Zivotné prostredie a o zmene a doplneni
niektorych zikonov pre

MUDr. Jindra Holikova
Bratislava

Menovana bola zapisana
dna 10. 2. 2010 pod Cislom 483/2010/OHPV

do zoznamu odborne spdsobilych 0séb na posudzovanie vplyvov na Zivotné prostredie

v odbore
20 ochrana zdravia

podl'a § 1 vyhlasky Ministerstva zivotného prostredia Slovenskej republiky &. 113/2006 Z. z., ktorou
sa ustanovuji podrobnosti o odbornej spdsobilosti na Géely posudzovania vplyvov na Zivotné
prostredie.

Bratislava 10.2.2010 TR TR (e C

odtladok peciatky



Sprava o monitoringu vtakov v oblasti planovanej vystavby veterného

parku pri Popudinskych Moc¢idl’anoch.

Uvod.

Veterné parky maju potencidl ovplyvnit’ vtaky v oblastiach ich vystavby a prevadzky a preto je
pre identifikaciu vplyvu veternych parkov potrebné zhodnotit’ vtactvo danej oblasti eSte pred
vystavbou. Tak ako in¢ energetické zdroje, produkcia energie veternymi elektrarniami ma svoje
klady aj zapory. Veterné elektrarne mézu ovplyvnit’ vtaky réznymi sposobmi a to najméi stratou
samotnej plochy, na ktorom su turbiny postavené spolu s parkovacimi plochami pri nich a
prijazdovymi cestami pre potreby udrzby kazdej turbiny pocas celej doby prevadzkovania,
zvySenim pohybu vozidiel a I'udi v danej lokalite, ktoré odplasuje hlavne plachejSie druhy
vtakov a najmi priamymi koliziami vtakov so statickymi a dynamickymi prvkami veternych
turbin. Miera rizika negativneho ovplyvnenia vtdkov v mieste lokalizicie veterného parku
zavisi od viacerych faktorov, ale hlavne od ornitofauny konkrétnej lokality naviazanej na
pritomné biotopy, vyuzivania Sirokého okolia vtakmi, od priebehu sezony, poveternostnych

podmienok a s nimi spojenej miery viditeI'nosti, miery vyruSovania 'ud’mi a pod.

V procese posudzovania predpokladanych vplyvov vystavby a prevadzkovania
veterného parku na zivotné prostredie bolo potrebné uskutocnit’ ornitologicky prieskum
dotknutej lokality. Cielom $tadie bolo charakterizovat’ zloZenie ornitofauny danej lokality,
posudit’ dynamiku pocetného a druhového zlozenia vtdkov pocas jedného roka, podat’ obraz
stavu hniezdi¢ov v jednotlivych biotopoch lokality a prezentovat’ idaje o migrujticich vtakov

a zimujucich vtakov.

Vtactvo Chvojnickej pahorkatiny alebo mensich celkov v danej oblasti doteraz
komplexne spracované nebolo. Existuju len jednotlivé udaje o vyskyte niektorych druhov v
internetovych databazach ako napr. www. birding.sk alebo aves-symfony a pod. Vyskyt druhov
vtakov na celom Slovensku v kvadratoch o vel’kosti cca 10 x 10 km za obdobie 1980 — 1999 je
mozné vyhladat’ v publikicii Danko et al. (2002). Dané tizemie patri do kvadratov podla
databazy fauny Slovenska do kvadratov 7169 a 7269. V nich bolo v hniezdnom obdobi sihrnne
zistenych 31 - 60, resp. pod 30 druhov a v mimohniezdnom 31 - 60 druhov, resp. pod 30 druhov.
Tieto Cisla nereprezentuju realny stav vtactva danej oblasti, ale odzrkadl'uji stav poznania

avifauny na lokalnej Grovni pred rokom 1999. V sti¢asnom obdobi prebieha mapovanie na



pripravu nového atlasu vtadkov Slovenska, kde bude vyhodnotené aj dotknuté tizemie v ramci

vacsich kvadratov, no momentalne uidaje st len v §tadiu zberu a nie su publikované.

Charakteristika lokality

Lokalita Popudinské Mocidlany sa nachadza cca 7,5 km juhovychodne od Holica
v Chvojnickej pahorkatine v nadmorskej vyske 218 - 310 m n. m. Je tvorena takmer vyluc¢ne
otvorenou pahorkatinnou krajinou. Drevinné porasty listnatych stromov a krov sa nachadzaju
najmé v podobe uzkych pasov stromov na juznom svahu v okoli koty Kotly a potom v okoli
vodnej nadrze Prietrzka pri Rubaniskovom potoku. Ich Sirka variruje v rozmedzi 10 - 20 m
okolo Kotlov a $irSie pasy stromov okolo 70 - 100 m sa nachadzaju v okoli vodnej nadrze (d’alej
len VN) Prietrzka. Pas listnatych drevin najmd topolov, vfb a agatov Siroky cca 80 m je
lokalizovany aj zapadne od cesty spajajicej RadoSovce a Mokry H4j. Z botanického hl'adiska
su pasy drevin v okoli Kotlov zlozené prevazne z agatov bielych (Robinia pseudacacia), Ceresni
(Cerasus sp.), sliviek (Prunus sp.), lip (Tilia sp.) a krovin ako baza ¢ierna (Sambucus nigra),
hloh (Crataegus sp.), trnka obyc€ajna (Prunus spinosa), ruza sipova (Rosa canina), mirabelkami
apod. V okoli VN Prietrzky je Cast’ lesa prevazne zlozena z topolov, ale aj agatov, jelsi
a viacerych inych druhov. Drevinné pasy roznych ovocnych stromov, ale aj pagaStanov
konskych (desculus hippocastanuem), orechov kralovskych (Juglans regia) a pod. su vysadené
l'udmi na viacerych miestach, kedZe sa nachadzali okrem iného aj v blizkosti uz
zlikvidovanych l'udskych hospodarstiev. Severne od Rubaniskového potoka od VN Prietrzka
su domy, chaty svinohradmi aj sadmi ovocnych stromov zachovalé¢ aaj v sucasnosti
obhospodarované a Ciastone aj obyvané. Juhovychodne od kéty Kotly (od koty dole az po
cestu spajajucu P. Mocidlany a RadoSovce) sa nachddza rozsiahlej§i koseny trvaly travny
porast a mensie plochy lu¢neho charakteru sa vyskytuja aj v inych ¢astiach napr. v okoli VN
Prietrzka. Polia na ploche boli v ¢ase sledovania osiate najmi repkou a obilim, z malej Casti aj

facéliou vraticolistou (Facelia tanacetifolia).

Na samotnej ploche planovaného veterného parku sa prakticky nevyskytuju potoky, ale
maly Rubaniskovy potok vSak vytekd z VN Prietrzka mimo sledovanej plochy zapadnym
smerom a maly obc¢asny potdcik je aj v pase drevin zdpadne od cesty spdjajucej Mokry haj
a RadoSovce. Juhozapadne od cesty spdjajucej Popudinské Mocidlany a RadoSovce v udoli
teCie potok Chvojnica, ktory je zaradeny medzi maloplo$né chranend uzemia ako ,,Prirodna

pamiatka®“. Je najzachovalejsim tokom zapadnej casti CHKO Biele Karpaty a prilahlého



uzemia a predstavuje refugium hodnotnej teplomilnej pahorkatinnej hydrofauny a jeho

zachovalé brehové porasty si vyznamnym ekostabilizacnym prvkom.

Na okraji skimanej plochy sa nachddza vodna nadrz (d’alej len VN) Prietrzka o velkosti
3,5 ha. Je lemovana stromovym porastom a zo severozapadnej strany l'udskymi obydliami so
zahradami, sadmi a vinicami postavenymi na pomerne strmych svahoch. VN je porastena do
znacnej miery najma trstou obycajnou (Phragmites australis) s menSou otvorenou hladinou
predovSetkym v oblasti stavidla. Pocas obdobia sledovania bola vodna nadrzZ z ¢asti vypustena

a naplnena vodou oneskorene v hniezdnom obdobi roku 2021 kvoli nefunkénosti stavidla.

V SirSom okoli Popudinskych Mocidlian sa nachadzaju aj iné vodné plochy — vo
vzdialenosti 2 km VN RadoSovce, 6 km VN Oreské a 5 km chraneny aredl Budkovianske
rybniky. Potencidlny atraktant pre vtaky predstavuje sklddka tuhého komunalneho odpadu
v obci Mokry H4j, vzdialend vySe 2 km vzdusnou ¢iarou od sledovanej plochy planovaného
veterného parku. SuvislejSie lesné komplexy sa nachddzaju severovychodne od lokality

smerom na Biele Karpaty a juzne od Duboviec medzi Oreskym a Uninom.

Vtaky lokality Popudinskych Mocidlian nie su ¢asto vyrusované l'ud’'mi, najcastejSie sa
tu pohybuju pol'nohospodarske stroje, na ktoré su vtaky zvyknuté, a pol'ovnici, ktori vSak
lokalitu intenzivne vyuzivaji na polovacky, o ¢om svedCia viaceré vybudované posedy
a zna¢né mnozstvo sfn a danielov v danej oblasti. Na turistiku a prechadzky obyvatelov

okolitych obci lokalita planovaného veterného parku nie je vyuzivana takmer vobec.

Vo vzdialenosti cca 9 km severozdpadnym smerom sa nachadza rieka Morava, ktora

tvori vyznamny biokoridor v smere sever - juh.

Celkove lokalita sa nachddza mimo siete Chranenych vtacich izemi, uzemi eurépskeho
vyznamu aj velkoploSnych ¢i maloplosnych chranenych uzemi. Najmens$ia vzdialenost’ od

vel'koplosného chraneného uzemia je cca 2 km k CHKO Biele Karpaty.
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Obr. 1. Lokalizacia veternych turbin planovaného veterného parku v Popudinskych

Mocidl'anoch.

Metodika

Pozorovania vtakov prebiehalo kazdy mesiac (1 — 3 x) pocas jedného roka - od konca septembra
2020 do konca septembra 2021. Celkove bolo vykonanych 25 pozorovani prechadzanim
plochy, ktoré boli doplnené akustickym monitoringom vtakov — automatickym nahravanim
hlasov pomocou diktafénov. Pozorovania boli vykondvané za relativne priaznivého pocasia bez
dazd’a, aby poveternostné¢ podmienky ovplyviovali moznosti pozorovania v ¢im nizsej miere.
Okrem samotnej dotknutej lokality boli monitorované aj niektoré plochy v SirSom okoli, ktoré
mozu predstavovat’ zhromazdiska vtakov a pri presunoch sa potencialne mozu vyskytnut aj na

dotknutej ploche. I$lo najmi o vodné nadrze RadoSovce, Prietrzka a Oreské.

Pozorovania boli robené modifikovanou metodikou pasového transektu (Janda, Repa
1986), pricom plocha bola pomaly prechadzana so zastavkami na miestach s dobrym vyhladom
do okolia a v miestach koncentracie vtakov. Na niektorych miestach boli dohl'adavané aj
hniezda niektorych druhov vtakov. Plocha bola prechadzana od cesty spdjajucej Popudinské
Mocidlany a RadoSovce na urovni Duboviec cez Kotly severozdpadnym smerom k VN

Prietrzka.



Akusticky monitoring bol vykonavany pomocou diktafénov Olympus DM - 720, ktoré
umoziuju naprogramovat’ ¢asové intervaly nahrdvania. Automatické nahravanie hlasov vtakov
prebiehalo v oktébri a novembri 2020 a marci — septembri 2021. Obvykle boli robené nahravky
v skorych rannych a doobednajSich hodinach, a potom v podvecernych, najcastejsie 9 hodin
denne, 2 - 3 dni po sebe. Diktafény boli instalované v teréne najmi v drevinnych porastoch

v okoli koty Kotly a VN Prietrzka.

V SirSom okoli lokality Popudinské Mocidlany boli navstivené vodné nadrze

Radosovce 13 krat, Oreské 8 krat, Koval'ov 14 krat.

Vysledky
Zakladné charakteristiky vtakov sledovanej lokality

Celkove som na lokalite pozorovala 96 druhov vtakov (Tab. 1), ¢o tvori 25,9 % vsetkych druhov
vtakov zistenych na Slovensku. Medzi eudominantné druhy - s viac ako 10 % vyskytom pocas
25 pozorovani - patrilo 62 druhov vtdkov. Viac ako 75 %-nym vyskytom pocas vSetkych
pozorovani dosiahlo 14 druhov vtakov (mySiak horny Buteo buteo, sokol mysiar Falco
tinnunculus, bazant obycajny Phasianus colchicus, Skovranok pol'ny Alauda arvensis, drozd
cierny Turdus merula, sykorka belasa Cyanistes caeruleus, sykorka velka Parus major, straka
obyCajna Pica pica, krkavec ¢ierny Corvus corax, stehlik zelienka Chloris chloris, stehlik
obycCajny Carduelis carduelis, strnadka obyCajna Emberiza citrinella, vrabec polny Passer
montanus). Vyssiu ako 50 percentnu frekvenciu vyskytu malo 23 druhov. Z 96 zistenych
druhov vtakov 50 bolo hniezdiCov. Pritom hniezdenie troch znich (kaCica diva Anas
platyrhynchos, lyska Cierna Fulica atra a cibik chochlaty Vanellus vanellus) bolo viazané
vyluéne na VN Prietrzka. 19 druhov moZzno zaradit’ medzi hospites — druhy, ktoré¢ zaletovali na
uzemie z okolia najmi za potravou a 27 druhov mozno zaradit’ medzi permigranty - druhy,

ktoré uzemim preletovali najmé na migracii.

Co sa tyka pocetnosti jedincov vtakov 20 druhov bolo pozorovanych pocas kontrol
v poctoch sthrnne nad 100 jedincov (Skovranok pol'ny, hus bielocela, l'abtuska, mysiak horny,
zelienka, stehlik, holub hrivnak, krkavec ¢ierny, beloritka obyc¢ajna, strnadka obycajna, sokol
mysiar, lastovicka obyc€ajna, Cajka smejiva, vrabec polny, sykorka belasa a velka, straka
obycajnd, penica ¢iernohlava, skorec obycajny drozd ¢vikota) a Styri druhy nad 1000 jedincov
— husi(hus bielocela a hus diva), skorce obycajné a drozdy ¢vikoty. Husi boli pozorované

v najvys$som poéte okolo 10 000 ex. koncom septembra r. 2020. Siroké okolie Petrovej Vsi je
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zname ako zhromazdisko vel'kého poctu husi, ktoré tam zimuju a tiahnu tadial’. Rozlietavaju sa
do okolia do réznych vzdialenosti a podl'a aktualnej potravnej ponuky a vyrusovania 'ud’'mi sa
medzi jednotlivymi miestami presuvaju. Pozorovanie cca 10 000 jedincov husi v oblasti
Popudinskych Mocidlian suvisel prave s preletmi z oblasti Petrovej Vsi. Husi sa pritom
presuvali ¢iastoéne tdolim Chvojnice a €ast’ z nich sa otacala spétne na kote Kotly. 15 druhov
vtakov dosahovalo vysoku pocetnost’ (vyse 100 jedincov pocas vsetkych pozorovani) a zaroven
malo najvysSiu frekvenciu vyskytu, inymi slovami tieto vtaky boli pozorované najCastejSie
a zaroven v najvyssich poctoch (mysiak horny, holub hrivndk, Skovrdnok polny, l'abtuska,
obycajnd, penica Ciernohlava, sykorka belasa, sykorka velka, stehlik obycajny, zelienka, Skorec
obycajny, straka obycajna, krkavec Cierny, strnadka obyc¢ajna, cajka smejiva, pinka obycajna,
vrabec polny). Na lokalite sa vyskytovali relativne pocetne haje Cervené (Milus milvus),
sthrnne 60 jedincov. Za zmienku stoji spomenut’ pomerne vysoké pocty krkavcov, pricom som
najvyssi pocet pozorovanych jedincov (86) zachytila v auguste 2021. Takisto pomerne vysoky
bol pocet 145 jedincov ¢ajok pozorovany v septembri 2020. Znacne vysoké boli pozorované
pocty Skorcov, suhrnne v pocte vyse 21 tisic jedincov, ktoré sa obvykle presuvali severne od
koty Kotly a smerom na Mokry H4j. Podobne drozdy ¢vikoty sa pocas migracnych pohybov
sustred’ovali vo vyssich poétoch pozdiz krov s bobulovinami, suhrnne som pozorovala okolo

3800 jedincov.
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Obr. 2. Pocet pozorovanych jedincov vtakov v jednotlivych mesiacov. Na x-ovej osi su uvedené

skratky ndzvov mesiacov od oktobra 2020 do septembra 2021.



Dynamiku zmien pocetnosti pozorovanych jedincov vtakov pocas roka je zndzorneny
na obr. 2. ViditeI'né su maxima pocetnosti v obdobi jesenného t'ahu v septembri a oktobri, pocas

jarného t'ahu v marci a v juli, kedy sa vtaky zhromazd’uju aj v SirSom okoli lokality.

Obr. 3 prezentuje dynamiku zmien poctu pozorovanych druhov pocas roka. Najvyssi

cvwr

druhov vo februari. Vyvoj pocetnosti druhov stupal od septembra do oktébra najmé v suvislosti
s jesennym tahom vtakov na zimoviskd, potom nastala tendencia poklesu poc¢tu pozorovanych
druhov do februara. Od marca pocet druhov narastal s kulminaciou v aprili, kedy sa na lokalite
vyskytovali hniezdiace druhy spolu s vtadkmi, ktoré izemim migrovali na svoje hniezdiska.
Potom pocet pozorovanych druhov osciloval s postupnym miernym poklesom v jesennom

obdobi, kedy vtaky zas odlietaji na svoje zimoviska.
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Obr. 3. Pocet pozorovanych druhov vtakov v jednotlivych mesiacov. Na x-ovej osi st uvedené

skratky ndzvov mesiacov od oktobra 2020 do septembra 2021.

Podrla ¢erveného zoznamu druhov vtakov Slovenska (Demko a kol. 2013) medzi silne
ohrozené druhy (EN, endangered) patrila haja Cervend, Milvus milvus, haja tmava Milvus
migrans a jarabica pol'nd Perdix perdix, medzi zranite'né¢ (VU, vulnerable) patrili orliak morsky
Haliaaetus albicilla, kormoran vel’ky Phalacrocorax carbo, cibik chochlaty Vanellus vanellus,
belusa velka Egretta alba, lastovicka obycajna Hirundo rustica. Do skupiny takmer

ohrozenych (NT, near threatened) patrili druhy jastrab vel'ky Accipiter gentilis, dazd’ovnik
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obyc¢ajny Apus apus, beloritka obycajna Delichon urbicum, svr¢iak rieény Locustella fluviatilis
a prhlaviar ¢ervenkasty Saxicola rubetra. Ostatné druhy patria medzi menej dotknuté LC (least

concern) alebo regionalne neprislusné (NA, not applicable).

Poznatky o vtakoch jednotlivych typov biotopov na sledovanej lokalite a vvznamnejsie skupiny

vtakov
a) Travnaté porasty.

Na vicsej travnatej ploche v juhozépadnej Casti od koty Kotly sa vyskytuju Castejsie
hniezdiace a migrujuce skovranky pol'né a potravu hl'adajice Skorce obyc¢ajné, drozdy cvikoty,
I'abtusky, holuby hrivnaky a krkavce cierne. Plochu na lov vyuZzivaju pravidelne aj sokoly
mysiare a v dolnej Casti ned’aleko cesty aj strako$ vel’ky. Stupavé vzdusné prudy, ktoré vznikaju
za urcitych poveternostnych podmienok v okoli koty Kotly, su vyuzivané prileZitostne
viacerymi va¢simi druhmi vtakov ako st haja ¢ervenda, mysiak horny a krkavec Cierny, ktoré
som pozorovala kriZit’ aj spoloéne. Elektrické vedenia a stipy v tejto ¢asti vyuZivaju na oddych
viaceré¢ druhy vtakov, okrem sokolov mySiarov napr. aj holuby hrivnaky, krkavce cierne

a Skorce obycajné.
b) Polia

Intenzivne obhospodarované polia v hniezdnom obdobi neposkytuju vtdkom priaznivé
podmienky na hniezdenie, najéastejSie tam vyuziju tieto moznosti Skovranky. Nad polia
zaletuju viaceré druhy lovit’ najmd hmyz ako lastovi¢ky obycajné, beloritky obycajné, vrabce
polné, ¢ajky alebo nad plochou len preletuji. Po zbere urody sa na poliach a nad nimi vyskytuju
mnoh¢ druhy vtakov pri kratSich aj dlhSich preletoch (napr. Skorce obycajné, drozdy cvikoty,
trasochvosty biele, holuby hrivnaky, krkavce Cierne ai). Zaujimavy bol vyskyt kfdla 13
jedincov jarabice pol'nej koncom oktobra 2020. Tento druh je v sucasnosti pozorovany len
relativne vzacne v ramci Slovenska a aj Zahoria. Nad plochou poli bolo mozné pozorovat
pohyb viacerych druhov dravcov pocas migracie aj zimovania (kana siva a mociarna, sokol
stahovavy a sokol lastoviciar, orliak morsky a pod.) ale aj inych migrujucich druhov, napr.

ktdliky vcelarika zlatého, dazd’ovnika obycajného, I'abtusiek, trasochovosta bieleho a pod.
c) Dreviny

Vtaky su v8ak vo vy$Sej miere koncentrované do pasov drevin. Tu hniezdia v relativne
redsich porastoch najmé strako§ obycajny, viaceré druhy penic, trsteniarik obycajny, stehliky
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obyc¢ajné, stehliky zelienky, hrdlicky polné a v SirSich pasoch stromov lesné druhy ako
sykorky, brhliky, datle, pinky, mysiaky horne, penice, Cervienky, drozdy, korovnik
ktratkoprsty, vlha obycajna, kolibiariky ainé. V pase drevin veducej od VN Prietrzka
juhovychodnym smerom hniezdil aj iny par strakoSa velkého ako par vyskytujici sa
juhovychodne od Kotlov (pri ceste spajajucej P. Mocidl'any a RadoSovce). V pohniezdnom
obdobi pasy drevin vyuzivaji mnoh¢ aj tiahnuce druhy na zber potravy, ¢asto sa koncentruju
vo vysokych poctoch skorce obycajné v okoli pomerne hojne sa vyskytujacich ¢eresni a drozdy

¢vikoty v porastoch krov pri zbere potravy.
d) Vodné nadrZe a toky

Specifické vlastnosti vtakom poskytuje vodna nadrz Prietrzka, ktora je do zna¢nej miery
porastend makrofytnou vegetaciou, poskytujucou dobré podmienky na ukryt a hniezdenie
vodnym druhom. V roku 2020 bola nadrz dlhsie nenapustena kvoli technickym problémom so
stavidlom a tak vlhky podklad nadrze vyuzili na zahniezdenie cibiky chochlaté. Mlad’ata tu
vyviedli kacice divé a bol tu zaregistrovany aj trsteniarik bahenny (Acrocephalus scirpaceus)
a obycajny (4. palustris), svr¢iak slavikovity (Locustella luscinioides), rybarik rieCny (Alcedo
atthis), volavka popolava (4Ardea cinerea) a kaluziak maly (Actitis hypoleucos). Vodna nadrz
predstavuje svojimi Specifickymi vlastnostami vhodné podmienky pre mnohé druhy
zivocichov, ktoré su nasledne vyuZivané ako potravna baza inymi druhmi. Vzhl'adom aj na
viaceré ekotony od vody smerom k jednotvarnej$im a chudobnej$im podmienkam poli cez lem
drevinnych porastov predstavuje vodna plocha s brehovymi porastami atraktivne prostredie pre

mnoh¢ druhy vtakov.

Na vyskyt vtakov na sledovanej ploche ma vplyv nielen charakter samotnej plochy ale aj
siroké okolie. Udolie potoka Chvojnica tvori biokoridor pre prelet viacerych druhoch vtakov,
pricom boli tu pozorované napr. mensie skupiny labuti a zna¢ne vysoké pocty husi. Vyskyt husi
tu suvisi najmd s oblastou Sirokého okolia vodnej nadrZze Petrova Ves, ktoré je tradiénym
zhromazdiskom husi viacerych druhov, najmi husi divej, bielocelej a siatinnej. Odtial’ sa husi
rozlietavaju do Sirokého okolia a pozorované krdle na lokalite Popudinské Mocidlany mali

suvis s touto oblastou. Niekol'ko kfdl'ov preletovalo kétou Kotly.

Vodné nadrze RadoSovce, Oreské a Kovalov sa po€as navstev nejavili ako miesta
koncentracie vysokého pocétu vodnych vtakov, ktoré by mohli byt castejSie pri presunoch
lokalitou Popudinské Mocidl'any negativne ovplyvnené. Vodna nadrz/polder Oreské, sa pocas

kontrol nezdala byt’ miestom zhromazZd’ovania vysSieho poc¢tu vodnych druhov vtakov, bolo tu



zaregistrovanych maximalne 58 jedincov kacice divej. Bola tu vSak pozorovana volavka
popolava a v bezprostrednej blizkosti aj bocian Cierny (Ciconia nigra) pocas hniezdneho
obdobia. VN Kovalov predstavuje pre vtaky zaujimavejSie miesto, kde bolo pozorované 3
druhy kacic — okrem kacice divej aj chochlacka siva (4Aythya ferina) a kacica chrapka (4Anas
crecca). Z vtdkov suz$im vztahom k vodnému prostrediu sa tu vyskytli po¢as migracie
bahniaky - kaluziacik maly (Acitits hypoleuca) a kaluziak sivy (Tringa nebularia), ale aj kana
mociarna (Circus aeruginosus), labut’ vel’ka (Cygnus olor) a kormoran vel'ky (Phalacrocorax
carbo). VN je intenzivne vyuZivand na Sportové rybarstvo, preto ma vyznam najmd pre
migrujuce vtaky a menej plaché druhy. VN RadoSovce patri tiez k intenzivne vyuzivanym
Sportovymi rybarmi a preto sa tu vyssie pocty vodnych vtakov nezhromazduju. Kratkodobo sa
tu vSak zastavia najméd pocCas migracie viaceré druhy kacic (kacica diva, kacica lyziciarka,
kacica chrapka, chochlacka siva a vrkocatd), pozorovana tu bola aj potapka chochlata a cajka

smejiva, z bahniakov kaluZia¢ik maly. Hniezdenie predpokladdm pri kani mociarne;.
e) Skladka odpadu

Problematickou lokalitou v blizkom okoli sa zd4d byt skladka komundlneho dopadu na
okraji obce Mokry H4j. Obvykle sa na takychto miestach zhromazd’'uju viaceré druhy vtakov
vo vyssich poc€toch. Zo smetiska Morky H4j sa rozletovali do SirSieho okolia a aj na skimanu
plochu v Popudinskych Mocidlanoch cajky smejivé, krkavce Cierne, boli tu pozorované
v pohniezdnom obdobi aj bociany biele, kafia mociarna a haje Cervené. Smetiska byvaja
atraktantom pre niektoré¢ druhy vtakov a aj smetisko v Mokrom Haji, ktoré je vzdialené od
sledovanej plochy len okolo 2 km, posobi na zvySeny pohyb vtakov na ploche planovanej
vystavby veterného parku. Pri cajke smejivej, krkavcoch ¢iernych a haji ¢ervenej to bolo

v naSom pripade pozorované.

Skupina dravych vtakov

Pozornost’ si zasluhuju dravé vtaky, ktoré sa na lokalite vyskytuju asto. Ohrozena haja
cervena bola tu zaregistrovana takmer pri kazdej druhej navsteve a to v pocte do 16 jedincov.
Haje sa vyskytovali prakticky na celej sledovanej ploche, Castejsie preletovali v okoli Kotlov
a sadali na pasy drevin severovychodne od koty Kotly, ¢asto boli v spolo¢nosti krkavcov, ale
boli pozorované aj v spolo¢nosti mysiakov, kane mociarnej a haje tmavej. Orliak morsky bol
pozorovany na sledovanej ploche dva krat, severovychodne a severozapadne od Kotlov, pri¢om

oba razy dospelé jedince (s bielym chvostom) sedeli na poli. Mysiak horny hniezdil v porastoch
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v oblasti vodnej nadrZe a sokoly mysSiare boli naj¢astejSie registrované v okoli trdvneho porastu
juhovychodne od koty Kotly. Staré hniezda strak pritom ¢asto sluzia ako miesta hniezdenia pre
sokoly mysiare, nakol'’ko sami si hniezda nestavaji. Kane mociarne sa vyskytovali najmé pocas
tahu a kane sivé pocas migracie a zimovania. Jastrab krahulec bol zisteny viac krat, najmi
v mimohniezdnom obdobi a jastrab velky raz v jesennom case. Sokol lastoviCiar (Falco

subbuteo) a sokol stahovavy (F. peregrinus) boli zaregistrované len raz v migra¢nom obdobi.

Letové vySky vtakov

Pocas preletov vtakov, predovSetkym spevavcov najmid pocas hniezdneho obdobia
najmé mensie druhy vyuzivaji mensie letové vysky (cca do 50 m). Preletuji najméa za zdrojom
potravy. V tomto obdobi spevavce pri takychto preletoch velmi ohrozované veternymi
turbinami nebudud. Vacsie druhy vtakov, najméd dravcov ale aj inych, napr. krkavcov, bocianov,
vyuZivaju teplé stipavé prady vzduchu, pri ktorych sa dostavaju do vysok niekol’kych stoviek
metrov nad povrchom. Tato skupina ma z tohto dovodu najvyssiu pravdepodobnost’ kolizie
s turbinami. Cast’ vtakov pri dlhsich presunoch vyuziva koridor ponad potokom Chvojnica, tu
vtaky letia obvykle vo vysSich vysSkach niekolkych stoviek metrov, takto som tu pozorovala
prelety labuti, husi, belusi velkych. Po¢as migracie sa aj malé druhy prestvaju v vySsich

vyskach.

Potencidlne kolizie vtikov s veternymi turbinami moZe nastat’ bud’ do nosného stipu
turbiny ako do mechanickej prekazky alebo kolizie mozu suvisiet’ s rotujucimi listami turbin
jednak pri priamom naraze do nich a jednak mézu byt vtaky aj bez dotyku listov turbin strhnuté
intenzivnymi vzdusnymi pradmi, ktoré tu vznikaju. Pri rotacii listov rotorov sa koncové Casti
listov otacaju rychlostou niekol’ko sto km za hod. ZvIast’ za zlej viditelnosti — (hmla, dazd’,
mrholenie, tma) je riziko kolizii zvySené. Mnohé druhy vtdkov pritom migruju predovsetkym

v no¢nych hodinach.

Vplyv veterného parku pocas hniezdneho obdobia vtakov a migracie.

Hniezdiacich vtadkov samotnej sledovanej plochy nie je v Popudinskych Mocidl'anoch
vela vzhl'adom na charakter umiestnenia veterného parku na poliach. Lesné druhy vtakov sa
vyskytuju najmé v Casti lesnych porastov v blizkosti VN Prietrzka a iné druhy aj v mensich

pasoch drevin na sledovanej ploche. Preto mozno predpokladat’ dopad veterného parku hlavne
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na migrujuce vtaky a vtaky zaletujuce na plochu z okolia. Za najvyznamnejsie pokladam vyskyt
ohrozeného druhu vtaka z ¢erveného zoznamu chranenych druhov - haje ¢ervenej, ktora sa tu
vyskytuje v mimohniezdnom obdobi (ale aj hniezdnom), prakticky pocas celého roka. Pritom
nejde o osamotelé jedince, obvykle sa tu vyskytne viac jedincov spolo¢ne (najviac 14 pocas
jedného pozorovania v migraénom obdobi). V okoli sledovanej lokality dochddza k ¢astému
vyskytu tohto druhu aj vo vysSom pocte. Vtaky lovia prakticky na celej ploche, vyskytovali sa
od poli smerom od Mokrého Haja, lesnych porastov okolo Prietrzky, v strede plochy aj na upéti

svahu Kotlov aj smerom z zapadnej €asti obce P. Mocidlany.

Ohrozenie vtakov veternym parkom je mozné predpokladat najmi pocas tahu —
migracie. Rieka Morava predstavuje vyznamnu tahovi cestu nadregiondlneho vyznamu
v smere sever — juh a vtaky tiahnu v tomto smere v Sirokej fronte, nejde pri tom len o let ponad
samotnu rieku alebo jej Uzko pril'ahlé uzemie. Migrujice vtaky letia Casto v Sirokom fronte,
v zna¢nych vyskach, a orientuju sa r6znymi spdsobmi, pritom aj opticky, priCom vnimaju aj
morfologické geografické prvky. Preto migraciu nemozno redukovat’ len na sledovanie toku

rieky z bezprostrednej blizkosti.

Co sa tyka tahu a zimovania husi v §irSej oblasti Petrovej Vsi, moZno konstatovat, Ze
ide naozaj o striedanie lokalit husami v Sirokom okoli. Na zaklade farebného znacenia husi
krénymi prstencami (viditelnymi z vel’kej dial’ky a umozZiiujuce identifikaciu jedinca) je jasné,
ze husi menia lokality okolia Neziderského jazera, Petrovej Vsi, vodnych nadrzi Nové Mlyny
na juznej Morave. Vodné nadrze Nové Mlyny st len 46 km vzdialené od P. Mocidlan, ¢o husi
bezne preletia pri dennych presunoch. V oblasti Nové Mlyny boli zistené pocty aj 100 tisic
jedincov a 20 - 30 tisic jedincov je pomerne Casta zaleZitost' (Sebela 2005). V zimnych
mesiacoch sa v oblasti Petrovej Vsi vyskytuju kfdle husi viacerych druhov (najmai bielocelych,

divych asiatinnych) o pocte viac tisic jedincov (udaje napr. na www.birding.sk).

Nadregionalny biokoridor Chvojnice tvori sucast’ tras presunov husi medzi tymito lokalitami
vo viacerych Statoch. Preto tato situdciu treba zaradit’ medzi vyznamné potencialne negativne

vplyvy veterného parku na vtaky.

Pésy krovin a stromov v sledovanej oblasti tvoria sucast” biokoridorov pri presunoch
pocas tahu a zimovania vysokého poctu skorcov (sthrnne pozorovanych vyse 21 000 jedincov)
a drozdov ¢vikot (sthrnne pozorovanych necelych 4000 jedincov). Tieto biokoridory na
lokalite mozno pokladat za sucast SirSieho, vyznamného biokoridoru nadregionalneho

vyznamu v smere sever — juh, aluvia rieky Moravy. V premenlivom pocte sa na poliach
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vyskytovali nehniezdiace cajky smejivé, ktoré sa zvykni koncentrovat’ v okoli skladky

komunalneho odpadu v Mokrom Haji.

Na lokalite boli po€as tahu pozorované aj vzacnejSie druhy dravych vtidkov, ktoré
byvaju koliziami s technickymi zariadeniami viac ohrozované, samozrejme v adekvatnych
poctoch pre tieto druhy. Lokalitou migruju druhy ako sokol stahovavy, sokol lastoviciar, haja
cervend, haja tmava, jastrab krahulec, kana mociarna, kafa siva, kana popolava, orliak morsky,
véelar obycajny. Vzhladom na produkciu relativne nizkeho poctu mladd’at, méZe Umrtie
jednotlivych dospelych jedincov vo veku, kedy je schopny reprodukcie, vyznamnejSie

ovplyvnit’ populacny stav druhov.

Ohladom zmien v spravani sa vtdkov mozno spomenut’ faktory ako hilltopping, zmeny

v spravani sa migrujucich druhov, hniezdiacich a odpocivajtcich druhov.

Hilltopping

Vtaky st ovplyvitované okrem inych faktorov do znac¢nej miery potravnou ponukou. Pri
hmyzozravych vtakoch prichadza do uvahy potencidlne pritahovanie vtakov na lokalne
zhromaZdenia hmyzu, medzi ktoré patri hilltoping. Pri hilltoppingu ide o koncentraciu hmyzu
nad vysSimi bodmi, pricom uc¢elom zhromazd’'ovania je parenie sa. Takéto zhromazdenia sa
tykaju iba urcitych druhov, resp. skupin hmyzu, pretoze mnohé vyuzivaju iné stratégie
hl'adania partnera na parenia. Hilltopping je rozSireny medzi hmyzom u tych skupin, ktoré su
napr. vzacne, parazitické, si predatormi, ziju kratko, pripadne ich Zivné rastliny st rozptylené
(Scott 1968, Peér et al. 2004). Pri takychto skupinach je hl'adanie partnera na parenie zlozité
a hilltopping nachddzanie partnera ul'ahcuje. Hilltopping je zndmy najma pri motyl'och,
blanokridlovcoch a dvojkridlovcoch. Takéto koncentracie trvaji obvykle iba kratko — par dni.
Hilltopping hmyzu pri veternych elektrariiach bol preukazany napr. lepivymi pascami
(Trusch et al. 2020), pricom v dolnych ¢astiach pri zemi k agregécii hmyzu nedochéadzalo, ale
hmyz sa koncentroval vo vyssich vyskach v okoli upevnenia listov turbin na nosny stip. Pri
koncentrovani hmyzu vyznamnu tlohu zohravala teplota a rychlost’ vetra. Hmyz sa agreguje
v ramci hilltoppingu v okoli turbin za teplych dni a pocas dni bez silného vetra. V zahranici
boli potvrdené pripady vyuZivania hmyzu pocas hilltoppingu ako potravy vtadkmi (napr. Braga
da Rosa 2006). Obvykle kulmindcia hilltoppingu v naSich podmienkach spada do mesiacov
august — september (Rydell et al. 2008), kedy sa znacna ¢ast’ hmyzozravych vtakov na tzemi

uz nehniezdi, alebo sa na izemi uz nevyskytuje, alebo uzemim prave migruje.
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Na konkrétnych podmienkach lokality prichddza do tvahy hilltoping predoSetkym
u dvojkridlovcoch (Diptera, napr. u pakomarov). Hilltopping bol pozorovany prave
u zastupcov radu dvojkridlovcov v septembri 2021 nad stromami a krovinami v spodnej ¢asti
lokality ned’aleko ceste spajajicej P. Mocidlany s RadoSovcami na urovni Duboviec, kedy
som pozorovala agregaciu tisicov jedincov hmyzu. V tomto obdobi odtiahla uz hlavna cast’
hmyzozravych vtakov z lokality. V polovici septembra je uz vyskyt napr. lastoviciek, ktoré by
pripadali do tvahy ako predatory pakomarov, len minimalny, podobne muchariky sa uz
v tomto obdobi nevyskytuju alebo len sporadicky. Pocas monitoringu iné pripady hilltopingu
som nepozorovala. Neznamena to ale, Ze sa nevyskytli, ale kratka doba jeho trvania nemusi
byt pri frekvencii troch ndvstev mesacne zachytena. Tento fenomén pravdepodobne nebude
takym frekventovanym, aby zohraval pri mortalite vtadkov vo veternom parku zédvaznua ulohu.
Iné faktory, ako napr. pozicia lokality veterného parku voci tahovym cestam vtakov, zohrava
zrejme ovela vyznamnej$iu tlohu.

Veterné elektrarne ovplyviiuju jednak okolité prostredie, jednak spravanie sa vtakov
a priamy vplyv na vtaky predstavuju kolizie s vtakmi s nasledkom zraneni a umrti. Medzi
reakcie vtakov na zmeny prostredia patri aj vyhybanie sa vtakov danej lokalite. Nasledovné
udaje boli zhrnuté v praci Horch, Keller (2005). V nej autori zosumarizovali poznatky
z viacerych Ciastkovych §tudii a lokalit a v nasledujticej Casti niektoré poznatky z tohto
pramena uvediem.

Kolizie s vtakov s technickymi prvkami su ¢asté ale nevenuje sa im dost’ pozornosti.
Podl'a udajov st koliziami s veternymi elektrarfiami a ich infraStruktirou ohrozené najma
migrujice vtaky, na o maju vplyv aj rdzne, najmi meteorologické podmienky. Cast’ vtikov
tiahne hlavne v noci. Poveternostné podmienky ovplyviiuju pri tom vysku letu takym
spdsobom, ze obvykle vyuzivana vysoka vyska tahu, ktord nepredstavuje podmienky pre
kolizie, sa pocas noci so zlou viditeI'nost’ou, hmlou, dazd’om, mrholenim, silnym vetrom
vyznamne znizuje a vtaky sa dostavaju do vysok, kde sa riziko kolizii s veternymi turbinami
vyrazne zvysuje. Horsie podmienky predstavuji aj bezmesaéné noci. Ulohu pri koliziach
zohrava aj fakt, ¢i ide o samostatne letiace vtaky alebo o kfdle. V kfdl'och sa pri nahlom
objaveni prekazky napr. z hmly méze rozsirit’ okamzite panicka reakcia, pri ktorej sa riziko
kolizii vyznamne zvySuje (Akkermann 1999). Pri malych druhoch vtdkov nemusi dochadzat’
priamo k fyzickému kontaktu vtakov s turbinami, ale vtaky moézu byt’ strhnuté turbulenciami,
ktoré v oblasti tocenia sa rotorov vznikaju (Rodts 1999). Pritom pri preletoch odzadu dopredu
cez listy turbin sa riziko zraneni a usmrteni zvySuje. Okrem toho migrujice vtaky pritahuje

v noci aj zdroj svetla, a vtaky pri jeho zdroji koliduja s prekazkami. O pritahovani svetlom
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svedci fakt, Ze ak sa svetlo vyplo, pocet kolizii klesol (Cochran, Graber 1958). Letiace
migrujuce vtaky reaguje turbiny réznym spdsobom, Cast’ zvySuje frekvenciu uderov kridel,
cast’ vtakov smer letu nezmeni a preletuje pomedzi rotory turbin, ina ¢ast’ sa turbinam snazi
vyhnut, no nijaké vtaky sa nesnazili park nadletiet’ (Rodts 1999). V inej §tadii sa vtaky
parkom vyhybali. Pritom lesné druhy boli schopné sa parkom vyhnuat viac ako druhy
otvorenej krajiny.

V niektorych pripadoch bolo pozorované, ze vtaky sa vyhybali turbinam, no ich
pozornost’ sa tym padom sustredila na samotné turbiny, ale nie na okolitu infrastruktiru
a dochadzalo k zvySenej miere kolizii napr. s vol'nymi elektrickymi vedeniami pri veternych
parkoch.

Ked’ sa listy rotorov tocia, dochadza pri dravych vtakoch k javu ,,motion paralax*,
kedy oko dravca prestava byt’ schopné registrovat’ rychlo sa pohybujuci predmet na kratku
vzdialenost’ pri zaostreni na hl'adanie koristi na dial’ku (Hodos et al. 2001). Ani vyborna
viditel'nost’ neeliminuje riziko kolizie Gplne. Bolo to zdokumentované na videach, kedy doslo
k stretu dravca s rotorom turbiny kon¢iacim usmrtenim pri pomalom krazeni a dlhSom
pozorovani okolia.

O realnom pocte zabitych vtakov s prekazkami su k dispozicii nedostato¢né udaje aj
kvoli tomu, ze uhynuté jedince rychlo miznu kvoli ich skonzumovaniu predatormi, ktoré si
zvyknu na takyto zdroj potravy a naucia sa ho pravidelne vyuzivat. Kadavery st predatormi
odvlecené na skryté¢ miesta a tam skonzumované a preto ich zvysky nie su bezne vidite'né
(Winkelman 1992, Duchamp 2003). Okrem toho hl'adanie kadaverov 'ud'mi za ti¢elom
stanovenia poctov kolidujucich zivo¢ichov je vel'mi pracne, narocné na persondl, ¢as, a jeho
efektivnost’ je ovplyvnend aj prehl'adnostou vegetacie v okoli turbiny, vel'kost'ou kadaveru,
kontrastnost'ou jeho sfarbenia a pod.

Na pocet kolidujicich vtakov ma vplyv aj pocet turbin, pricom va¢§iemu poctu turbin
sa vtaky vyhybaju menej efektivne (Winkelman 1990). Obdobie roka zohrava takisto
vyznamnu rolu pri pocte kolizii, najvyssi pocet bol zisteny v jeseni, vyssi ako na jar alebo
Vv zime.

Riziko kolizii migrujicich vtakov s veternymi parkmi sa casom nezvykne znizovat’,
nakol’ko pocas tahu vtaky vyuzivaja tradicné tahové cesty a novo vzniknuté prekazky zmeny
tradi¢nych tahovych ciest nespdsobia. Na veterné parky maju vyssiu pravdepodobnost’
zvyknut’ si skor na lokalite hniezdiace vtaky ako migranty. Pri neskusenych mlad’atach je

riziko kolizie vysSie v porovnani s dospelymi skiisenymi jedincami (Horch, Keller 2005).
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U vicsich druhov vtakov sa zvysuje riziko kolizii v hniezdnom obdobi, kedy tokajuce
jedince pri svadobnych letoch vo zvySenej miere nevnimaju nebezpecenstvo, koncentruju sa
na partnera a riziko kolizie s veternou turbinou sa tym padom zvysuje (Bottger et al. 1990).
Vyssie riziko stretov s turbinami maja (v porovnani s malymi druhmi) vel'ké druhy vtakov,
ktoré maju hor§ie manévrovacie schopnosti.

Niektoré druhy vtakov sa veternym turbinam vobec nevyhybaju, naopak sedavali na
turbinach pri odpocinku alebo pri rozhliadani sa za koristou v okoli. Sokoly mySiar napr.
obsadil hned’ hniezdnu budku inStalovanu na turbine a mySiak sedaval na pril'ahlej
trafostanici. Tym sa vSak zvySovalo riziko kolizii pre permanentny vyskyt v blizkosti turbin
(Sinning, Gerjets 1999).

Veterné parky ovplyviuju vtaky nielen priamo koliziami ale aj nepriamo vyhybanim
sa pri hniezdeni plocham veternych parkov. V zahranici bolo zistené, Ze v okruhu 1 km okolo
turbin hniezdna hustota niektorych druhov hniezdiacich na otvorenych plochach klesla — napr.
u skovranka pol'ného a I'abtusky pol'nej (Mielke 1996, Korn, Scherner 2000). Mo6ze to byt’
spdsobené napr. pohybujicim sa tiefiom listov rotorov, ktoré moze posobit’ rusivo alebo
zvySenymi turbulenciami vzduchu. Ale vyskytli sa aj Studie, kde hniezdna denzita Skovranka
nebola nijak pritomnost'ou turbin ovplyvnena. V inych pripadoch nebolo ovplyvnené
hniezdenie trasochvosta zltého, I'abtusky lu¢nej a prhlaviara ¢iernohlavého, ale naopak
u cibika chochlatého bolo vyhybanie sa oblasti veternych parkov potvrdené (Handke et al.
1999, Walter, Brux 1999, 2000a, 2000b). V inej studii sa potvrdila v blizkosti veterného parku
absencia hniezdenia napr. kane popolavej, sokola lastoviciara, skaliarika sivého.

Veterné parky mozu negativne ovplyvnit’ pocetnost’ oddychujucich vtakov na
plochach. Cibiky chochlaté okolie turbin nevyzivali na oddych po vystavbe vébec, podobne
niektoré druhy husi.

Pri celkovych dopadoch na populaciu vtakov hra délezitu tlohu vek jedinca. Strata
dospelého rozmnoZzovania schopného jedinca ma vyssiu biologickd vahu ako mlad’at’a.
Dolezité je to najma pri vacésich, dlho zijucich druhoch, ktoré su schopné rozmnozovania az
s odstupom niekol’kych rokov. U takych prebieha hniezdenie len raz do roka na rozdiel napr.
od viacerych malych druhov spevavcov, kedy tieto mozu hniezdit’ aj viac krat do roka a strata

mladd’ata ma iny dopad na populéciu ako v pripade napr. vel'kych druhov dravych vtakov.

Vplyv vystavby pristupovych komunikdcii k veternym turbinam.

Intenzivny ruch, pohybu stavebnych mechanizmov a I'udi samotnych, ktory bude plasit’

vtaky, bude vplyvat na okolie najmi pocas vystavby pristupovych ciest s parkovacimi
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plochami a turbin samotnych. Po vystavbe intenzita pohybu l'udi a mechanizmov na lokalite
klesne, ale budu sa tu pohybovat auta idrzby veternych turbin v pravidelnych intervaloch pocas
celej doby prevadzkovania. Cesty samotné s parkovacim plochami budu predstavovat redukciu
miest zberu potravy pre viaceré druhy vtdkov (Skovranky polné, Skorce obycajné, drozdy
¢vikoty, l'abtusky, holuby hrivnaky, sokoly mysiare, mysiaky horne) a najmi plachejSie druhy
vtakov sa budu tymto miestam aspon ¢iasto¢ne vyhybat’ aj v ¢ase bez aktualneho vyrusovania

Pud’mi.

Navrh kompenzacnych opatreni vystavby a prevadzkovania veterného parku

Kedze veterny park spdsobi urcity negativny dopad na vtaky, bolo by vhodné, keby
investor/prevadzkovatel’ uskuto¢nil urcité kompenzacné opatrenia, ktoré by vtadkom pri
prezivani dlhodobejsie pomdhali. Ako vhodné sa javi investovat’ do odplasovacich zariadeni na
elektrickych vedeniach, ktoré droty zviditenia aj za zhorSenych svetelnych podmienok.
Vhodné by bolo aj investovat’ do zariadeni, ktoré eliminuju zasah elektrickym pradom najmé
dravcov znemoznenim dosadania na kritické miesta elektrickych stipov. Alternativou je aj
investicia do inStalacie hniezdnych podloziek, umelych hniezd a budok najma pre dravé vtaky
mimo S§irSej oblasti veterného parku, ktoré moézu byt prevadzkovanim veterného parku

negativne ovplyvnené.

Vhodné by bolo usmernenie pol'nohospodarskej produkcie v okoli veterného parku
takym smerom, aby na poliach v okoli turbin neostdvali na zimu strniskd ani oziminy a polia
ostali na zimu poorané. Tym sa redukuje potravna baza pre dravce a iné vtaky, plocha stava pre
vtaky menej atraktivna a je predpoklad zniZenia kolizii vtakov s veternymi turbinami. No
motivovat obhospodarovatel'ov poli tymto smerom je pri sti€asnej preferencii pestovania repky

zrejme len v teoretickej rovine.

Zaver

Monitorovanim oblasti planovaného veterného parku pri Popudinskych Mocidl'anoch
pocas jedného roka bolo zaregistrovanych 96 pozorovanych druhov vtakov, z ¢oho 50 druhov
mozno zaradit’ medzi hniezdice, 19 druhov medzi hospites, t.j. druhy zaletujuce na plochu
zokolia a27 druhov sa na ploche vyskytlo hlavne pocas tahu azimovania. Medzi

eudominantné druhy - s viac ako 10 % vyskytom pocas 25 pozorovani - patrilo 62 druhov
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vtakov. Vyssiu ako 50 percentni frekvenciu vyskytu malo 23 druhov. Najvyssi pocet
februari. Pocet druhov stipal od septembra do oktobra najmi v suvislosti s jesennym tahom
vtakov, potom nastal pokles poc¢tu pozorovanych druhov do februdra. Od marca pocet druhov
narastal s kulminaciou v aprili, kedy sa na lokalite vyskytovali hniezdiace druhy spolu
s migrujucimi vtakmi. Potom pocet pozorovanych druhov osciloval s postupnym miernym
poklesom v jesennom obdobi migracie. Pocetnost’ jedincov pocas roka dosahovala maxima
v obdobi jesenného t'ahu v septembri a oktdbri, pocas jarného tahu v marci a v juli, kedy sa

vtaky zhromazd’uju aj v SirSom okoli lokality.

Na lokalite boli zistené pomerne vysoké pocty krkavcov, pricom som najvyssi pocet
jedincov (86 pocas jednej navstevy) bol zisteny v auguste 2021. Pomerne vysoky bol pocet 145
jedincov ¢ajok smejivych pozorovany v septembri 2020. Znacne vysoké boli pocty Skorcov,
(suhrnne v pocte vyse 21 tisic jedincov), ktoré sa obvykle presuvali severne od koty Kotly
a smerom na Mokry Haj. Podobne ¢vikoty (suhrnne okolo 3800 ex.) sa po¢as tahu stustred’ovali
vo vyssich po€toch najmé na kroch s bobul'ami. Na lokalite sa vyskytovali relativne Casto —

takmer pocas kazdej druhej navstevy - pocetne haje Cervené.

Podl’a ¢erveného zoznamu druhov vtakov Slovenska medzi silne ohrozené druhy (EN)
pozorované na lokalite patrila haja Cervend, haja tmava a jarabica pol'nd, medzi zraniteI'né (VU)
patrili orliak morsky, kormoran velky, cibik chochlaty, belusa vel’ka, lastovicka obycajna, do
skupiny takmer ohrozenych (NT) druhy jastrab vel’ky, dazd’ovnik oby¢ajny, beloritka obyc¢ajna,

svr¢iak rieCny a prhlaviar Cervenkasty.

Na poliach hniezdilo malo druhov vtakov, pocas hniezdneho obdobia sem zaletovali
druhy z okolia v pomerne mensich vyskach. Vécsie druhy vtakov (napr. mysiaky horne, sokoly
mysiare) sa tu vyskytovali vo vySkach s predpokladom kolizie vtakov s veternymi turbinami.
Pocas tahu a zimovania polia predstavovali vhodny biotop pre §irSie spektrum vtdkov, medzi
inym aj SirSiemu spektru dravcov (napr. sokol stahovavy, sokol lastoviciar, jastrab krahulec,
kana siva, kana mociarna). V drevinnych porastoch (v podobe pasom stromov a krov) hniezdilo
vacsie mnozstvo druhov a tieto sa tu vyskytovali aj v mimohniezdnom obdobi. Travne porasty
boli tieZ atraktivne pre viaceré druhy, z ktorych vSak prevazna Cast hniezdila v ich okoli.

Travnaté porasty boli dolezité pre hl'adanie potravy pre tazné druhy vtakov.

Urcity vyznam pre vtaky mali mokradné lokality. Vyskyt a hniezdenie niektorych

druhov (lyska ¢ierna, kacica obyc¢ajna, cibik chochlaty) bol viazany vylu¢ne na vodnt nadrz
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Prietrzka. Ostatné sledované vodné nadrze v okoli (Oreské, RadoSovce, Koval'ov) sa nezdali
byt vyznamnym zdrojom koncentracie vodnych druhov vtidkov, ktoré by mohli preletovat
plochou veterného parku vo vacsich poctoch. Urcitym rizikovym faktorom je pritomnost
skladky komundlneho odpadu v obci Mokry Haj, kde sa koncentruji vacSie mnoZstva vtakov
a neskor sa rozlietaju do okolia aj cez plochu planovaného veterného parku. Na lokalite bol
vSak zaznamenany vyskyt husi v zna¢nych poctoch (okolo 10 000 ex. koncom septembra r.
2020), ktory suvisi s tradicnym miestom zimovania a t'ahu v SirSom okoli VN Petrova Ves. Pre

husi mdZze veterny park predstavovat’ zvySené riziko kolizie zv1ast’ za zniZenej viditel'nosti.

Prevadzkovanie veterného parku moze vyraznejsie ohrozit’ a zredukovat’ pocetnost” haji
cervenych, ktoré sa na lokalite vyskytuju casto pocas celého roka a v relativne vysokom pocte.
Z dravych vtakov m6Zu byt negativne dotknuté najmé sokol stahovavy, sokol lastoviciar, haja
cervena, haja tmava, jastrab krahulec, kaiia mociarna, kana siva, kania popolava, orliak morsky,

vcelar obycajny, ktoré boli pocas migracie na lokalite zaregistrované.

Pokial bude veterny park na danej lokalite realizovany, odpora¢am
investorom/prevadzkovatelom investovat urcitu cast finanénych prostriedkov do
kompenzacnych opatreni, spomenutych v Casti vysledkov, ktoré modzu pomodct vtdkom

v prezivani a ¢iastocne nahradit’ negativne vplyvy inych antropickych ¢innosti.
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Tabulka 1. Zoznam druhov vtakov v oblasti planovaného veterného parku Popudinské
Mocidlany s uvedenym charakterom vyskytu, kategériou stupfia ohrozenia, frekvenciou
vyskytu a poctom pozorovanych jedincov. Vysvetlivky: Pri charaktere vyskytu: N - nidifikant,
hniezdi¢, PN - pravdepodovbny hniezdi¢, H - hospites, druh zaletujuci z okolia, P - permigrant,
zastavujuci sa na t'ahu, pohniezdnych potulkach. Pri stupni ohrozenia: EN — endangered, silne

ohrozeny, VU - vulnerable, zraniteI'ny druh, NT near threatened, takmer ohrozeny, LC least

concern, mernej dotknuty, NA not applicable regionalne neprislusny.

£l s
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s 5|5 2| 2
s Odborny nazov Slovensky nazov | 5 5 = I~
1. | Perdix perdix jarabica pol'na H |EN| 4 13
2. | Coturnix coturnix prepelica pol'na N |LC| 12 4
3. | Phasianus colchicus bazant obycajny N |[LC| 80 35
4. | Anser anser hus diva P |LC| & 78
5. |Anser a albifrons hus bielocela P 8| 120
Anseriformes husotvaré P 1610473
6. | Cygnus olor labut’ velka P |LC| 8 9
7. | Anas platyrhynchos kacica diva N |[LC| 36 25
Anas sp. kacica 4 2

dazd'ovnik

8. | Apus apus obycajny P INT| 16 16
9. | Cuculus canorus kukucka oby¢ajna | N |LC | 24 10
10. | Columba oenas holub pluzik H|LC| 24 41
11.| Columba palumbus holub hrivnak N |[LC| 64| 313
12. | Columba livia f.d. holub domaéci H 16 78
Columba sp. holub 12 23
13. | Streptopelia turtur hrdlicka pol'na N |[LC| 32 6
14. | Streptopelia decaocto hrdli¢ka zahradna H |LC| 20 7
15. | Fulica atra lyska ¢ierna PN|LC| 16 4
16. | Vanellus vanellus cibik chochlaty N [VU| 8 2
17. | Actitis hypolucos kaluziacik maly P |LC| 8 2
18. | Larus ridibundus Cajka smejiva H |LC| 32| 186
Larus sp. Cajka H|LC| O 1
19. | Phalacrocorax carbo kormoran vel'ky P [VU| 8 13
20. | Ardea cinerea volavka popolava H|LC| 8 2
21.|Ardea alba belusa velka P |VU| 12 4
22.| Pernis apivorus véelar lesny P |LC| 8 2
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23. | Accipiter nisus jastrab krahulec H |LC| 20 8
24. | Accipiter gentilis jastrab velky H|NT| 4 1
25. | Circus aeruginosus kana mociarna P [LC| 32 17
26. | Circus cyaneus kana siva P 20 6
27. | Milvus milvus haja ¢ervena H |EN| 48 60
28. | Milvus migrans haja tmava H |EN| 4 1
29. | Haliaeetus albicilla orliak morsky P |(VU| 8 2
30. | Buteo lagopus mysSiak seversky P 8 2
31. | Buteo buteo mys$iak horny N [LC|100| 120
32. | Alcedo atthis rybarik riecny H|LC| 4 1
33. | Merops apiaster véelarik zlaty P |LC| 16 20
34. | Jynx torquilla krutohlav hnedy N [LC| 20 6
35. | Dendrocopos medius d’atel’ prostredny N |LC| 4 1
36. | Dendrocopos major datel’ vel'ky N |[LC| 52 34

Dendrocopus sp. datel’ 16 6
37. | Picus viridis Zlna zelena N |LC| 24 7
38. | Falco tinnunculus sokol mysSiar N |[LC| 88 70
39. | Falco subbuteo sokol lastoviciar P |LC| 4 1
40. | Falco peregrinus sokol stahovavy P |LC| 4 1
41. | Lanius collurio strako$ obycajny N |LC| 32 48
42.| Lanius excubitor strakos velky N [LC| 40 12
43.| Oriolus oriolus vlha obycajna N [LC| 24 7
44. | Garrulus glandarius sojka obycajna N |LC| 16 4
45. | Pica pica straka obyc¢ajna N [LC| 96| 109
46. | Corvus corone cornix vrana popolava H|LC| 4 3
47.| Corvus corax krkavec ¢ierny H |LC|100| 326
48. | Parus palustris sykorka horna N |LC| 4 2

Parus sp. Sykorka LC| 4 2
49. | Cyanistes caeruleus sykorka belasa N [LC|100| 130
50. | Parus major sykorka velka N |LC|100| 232
51. | Alauda arvensis skovranok pol'ny N [LC| 84| 226
52. | Hirundo rustica lastovicka oby€ajna | H |[VU| 48| 145
53. | Delichon urbicum beloritka oby€ajnd | H | NT | 36| 147

mlynarka

54.| Aegithalos caudatus dlhochvosta N |LC| 28 9
55. | Phylloscopus sibilatrix kolibiarik sykavy P |LC| 8 2
56. | Phylloscopus trochilus kolibiarik spevavy | P |LC| 4 1
57.| Phylloscopus collybita kolibiarik ¢ipavy | N |LC| 52 26

Phylloscopus sp. Kolibiarik LC| 4 1
58.| Acrocephalus scirpaceus |trsteniarik bahenny | P |[LC| 4 1
59. | Acrocephalus palustris trsteniarik obyCajny | N |LC | 16 13

sedmohlasok

60. | Hippolais icterina obycCajny N |[LC| 8 2
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61. | Locustella fluviatilis svréiak rieCny P [NT| 4 1
62. | Locustella luscinioides svrciak slavikovity | P |[LC| 4 1
63. | Sylvia atricapilla penica Ciernohlava | N |LC| 52| 129
64. | Sylvia borin penica slavikovita | N |LC| 28 12
65. | Sylvia nisoria penica jaraba P |LC| 4 1
66. | Sylvia curruca penica popolava P [LC| 16 6
67.|Sylvia communis penica obycajna N |[LC| 24 23
68. | Regulus regulus kralik zlatohlavy PN|LC| 8 5
69. | Troglodytes troglodytes orieSok obycajny H |LC| 28 9
70. | Sitta europaea brhlik obycajny N |LC| 36 13
71. | Sturnus vulgaris Skorec obycajny N |[LC| 6821278
72. | Turdus merula drozd ¢ierny N |[LC| 92 95
73. | Turdus pilaris drozd ¢vikota PN|LC| 36| 3811
74. | Turdus iliacus drozd ¢ervenkavy P INA| 4 2
75. | Turdus philomelos drozd plavy N |[LC| 64 49
76. | Turdus viscivorus drozd trskota P INC| 4 1

Turdus sp. Drozd 8 9
77.| Muscicapa striata muchar sivy N |[LC| 16 7
78. | Erithacus rubecula cervienka oby€ajna | N [LC | 44 25
79. | Luscinia megarhynchos slavik obyc¢ajny N |LC| 16 4
80. | Ficedula albicollis muchérik bielokrky | P |[LC| 4 1
82. | Phoenicurus ochruros zltochvost domovy | N |LC| 32 11

prhlaviar
82. | Saxicola rubetra Cervenkasty P [NT| 4 1
pthlaviar

83. | Saxicola rubicola Ciernohlavy N |[LC| 24 11
84. | Passer montanus vrabec pol'ny N [LC|100| 668
85. | Prunella modularis vrcharka modra H|LC| 4 1
86. | Motacilla cinerea trasochvost horsky | H |LC| 4 1
87.| Motacilla alba trasochvost biely N |LC| 52 26
88. | Anthus sp. labtuska P 60 2
89. | Fringilla coelebs pinka obyc¢ajna N |[LC| 60 37
90. | C. coccothraustes glezg obycajny N |LC| 24 12
91.| Chloris chloris zelienka oby¢ajnda | N |[LC| 88| 136
92. | Serinus serinus kanarik pol'ny N |LC| 20 11
93. | Linnaria cannabina stehlik kondpka N |[LC| 68 44
94. | Carduelis carduelis stehlik obycCajny N |LC| 84| 155
95. | Carduelis spinus stehlik ¢izik P |LC| 16 33

Carduelis sp. stehlik 4| 400
96. | Emberiza citrinella strnadka obyCajna | N [LC| 88| 141

Passeriformes vrabcotvaré 4 4
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Netopiere (Chiroptera)
v oblasti navrhovaného veterného parku

Popudinské Mocidlany — RadoSovce

Mgr. Michal Noga

2021



Uvod

V obdobi od septembra 2020 do septembra 2021 bol realizovany chiropterologicky
prieskum oblasti medzi obcami Popudinské Mocidlany — Mokry haj — RadoSovce — Dubovce
s ciefom zistit druhové zloZenie tu vyskytujucich sa netopierov, ich priestorové rozsirenie
a mieru intenzity vyuZivania Uzemia. Tieto data by mali sluZit ako vstupné informdcie pre
posudenie dopadu vystavby veternych turbin.

Metodika

Vyskum netopierov bol realizovany troma metdédami — vizudlnou a akustickou
kontrolou porastov s ciefom identifikovat pripadné letné koldnie (1), odchytom netopierov
do narazovych sieti (2) no najma a hlavne prieskumom pomocou ultrasonického detektoru
s automatickym zaznamom.

Pri odchyte boli pouZité chiropterologické monofilamentové siete, s dizkou 9 + 6 m,
ktoré boli instalované kolmo na okraj lesného a liniového porastu. Odchyt trval 3 hodiny, so
zaCiatkom 15 min. po zdpade Sinka. Bohuzial, odchyty neboli UspeSné, napriek vysokej
aktivite netopierov sa nepodarilo odchytit ani 1 ex.

Pri detektoringu bol pouzity batdetektor Batlogger M, na spracovanie dat bol vyuzity
software BatExplorer (ver. 2.1.9.1.). Celkovo bolo realizovanych 12 vzoriek (transektov,
stacionarnych monitoringov). Transekt zacinal vidy 30 min. po zdpade Sinkaa trval 1% -2 %
hodiny; pocas vrcholiacej migracie raniakov hrdzavych bol detekoring realizovany
i v popoludnajsich hodinach; v jednom pripade bol realizovany celonoény monitoring.

Hranice skumaného uzemia

Mokry Haj
4 )

| Popudimské Mocidlany

Bubovce d Ratoddyde

PR 2

\ieska



1. Vysledky - detektoring

VyuZitie detektora ma nespornu vyhodu v tom, Ze neinvaznym sposobom zaznamena
vsetky aktivne netopiere v dosahu ich hlasovych signalov. To mdze byt od niekolkych metrov
pri druhoch, pohybujucich sa vlesnom prostredi, az po desiatky metrov pri netopieroch,
vyuzivajucich volny vzdusny priestor. Z hladiska rizika priameho stretu s veternymi turbinami
su prave tieto detektorom dobre zaznamenatelné druhy najrizikovejsie.

Celkovo bolo realizovanych 12 vzoriek (transektov, stacionarnych monitoringov).
Pocas nich sme ziskali celkovo 843 registracii netopierov 13 druhov. Faunisticky prehlad
i zastupenie jednotlivych druhov v subore je v tabulke 1.

Tab. 1. Zistené druhy netopierov ultrazvukovym detektorom, Popudinské Mocidlany

Druh
Zaznam /Rec  Hlas/ Calls D % F %

Slovensky nazov Vedecky nazov
Raniak hrdzavy Nyctalus noctula 383 3341 47.76 100.00
Vecernica Leachova Pipistrellus pygmaeus 312 2869 38.90 90.91
Veclernica pozdnd Eptesicus serotinus 43 1548 5.36 54.55
Raniak stromovy Nyctalus leisleri 15 59 1.87 45.45
Veclernica mala Pipistrellus pipistrellus 10 121 1.25 36.36
Uchana ¢ierna Barbastella barbastellus 9 87 1.12 36.36
Netopier obycéajny Myotis myotis 9 180 1.12 45.45
Vecernica juzna P. kuhli / nathusii 6 1246 0.75 45.45
Netopier vodny Myotis daubentonii 5 109 0.62 27.27
Netopier Nymfin Myotis alcathoe 4 60 0.50 18.18
Uchdc svetly Plecotus auritus 4 121 0.50 36.36
Netopier velkouchy Myotis bechsteinii 2 12 0.25 18.18
Spolu 802 9753

Vysvetlivky:

Zdznam (Record) je nahrdvka hlasov preletujiceho netopiera, jednd sa o doklad o vyskyte jedného jedinca.

Hlas (Calls) je jedno zvolanie, hlasovy prejav pocas preletu. Pokial sa netopier na lokalite zdrZiava dlhsie — napriklad lovi, je
pocet hlasov (volani) pribuda a je vyssi, ako pri prelete. MéZeme ho preto brat ako urcity ukazovatel atraktivity lokality, ¢im
viac je volani, tym dlhsie sa netopiere na mieste zdrZiavali.

D — dominancia: percentudlny podiel druhu na celkovom stbore, uddva sa v %, spolu vsetky druhy tvoria 100%

F — frekvencia: frekvencia, opakovanie vyskytu druhu pocas sledovania, uddva sa v %, 100% = vyskyt druhu v kaZdej vzorke

Ako vidno z tabulky €. 1., najcastejSie registrovanym druhom bol raniak hrdzavy Nyctalus
noctula. Jeho zaznamy tvorili takmer polovicu vSetkych zdznamov netopierov zo sledovaného
Uzemia. Zaroven bol jedinym druhom, ktory sa v oblasti vyskytol poéas kazdého monitoringu
(F, frekvencia = 100%). Druhym najcastejSie sa vyskytujucim druhom bola vecernica
Leachova PIpistrellus pygmaeus, jej zaznamy tvorili viac ako 1/3 vsetkych registracii
netopierov.



Vyrazne menej pocetna bola vecernica pozdna Eptesicus serotinus (43 registracii), 5.36%
z celkového poctu registrovanych netopierov. Ostatné druhy boli zaznamendvané vzacne,
pravidelnejsie uz len netopier obycajny Myotis myotis a dvojica druhov vecernica parkova /
vecernica juzna P. nathusii / P. kuhli.

2. Sezénna dynamika

Pre vyhodnotenie sezénnej dynamiky boli brané do uvahy len porovnatelné vystupy, tzn.
vysledky ztransektov. Prvym porovnavanym udajom je Udaj o pocte druhov. Ten sa
pohyboval od 5 do 11 (v celom Uzemi bolo spolu zaznamenanych 13 druhov, tento pocet
nebol dosiahnuty ani pri jednom z transektov). Vacsinou bolo registrovanych od 4-6 druhov,
len vjednom pripade boli zaznamenané len 2 druhy (kontrola v miji), naopak, pocas
nasledujucej kontroly bolo zaregistrovanych az 11 druhov.
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Grafy zobrazujuce pocet registracii (tzn. preletov) a pocet zaznamenanych volani (calls) je

Graf 1: Pocet zistenych druhov netopierov v jednotlivych
mesiacoch, VTE P. Mocidlany

velmi podobny. To sved¢i o velmi vyrovnanom vyuZivani Uzemia pocas celého obdobia
vyskumu. Pocas Ziadnej z kontrol sa netopiere nezdrziavali v Uzemi dlhsie.

NajvysSia aktivita netopierov bola zaznamenana v auguste. Vtomto mesiaci dochdadza
k rozpadu letnych koldnii a rozlietavaniu sa netopierov do SirSieho okolia; na naSom Uzemi sa
zacinaju objavovat jedince zo severnejsich oblasti, migrujice raniaky hrdzavé a vecdernice

parkové.
Graf 2.,3.: Pocet registrdcii (records) a pocet volani (calls) v jednotlivych mesiacoch; VTE P. Mocidlany
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3. Priestorové rozsirenie

V Gzemi sa navrhuje umiestnenie 5 turbin, ich pribliznd lokalizacia je na mape ¢. 2.
Pre zhodnotenie vhodnosti, resp. miery kolizneho rizika Uzemia sme okolo kazdej
z navrhovanych turbin vytvorili polygény s polomerom 350 m a 280 a spracovali sme udaje
o vyskyte netopierov v nich.

Mapa €. 2: Pldnované rozmiestnenie turbin; VTE P.
Mocidlany

Polomer 350 metrov zaznamenad takmer vSetky zaznamy o netopieroch, ktoré z Uzemia su,
niektoré duplicitne, tzn. Uzemia sa prekryvaju. Takmer identické suU vyhodnotené
umiestnenia turbin WTG 2 a WTG 3, kde bol zaznamenany najvyssi pocet druhov (11 z 13,
85%; registracii 56-57 % zo vsetkych registracii a jedna tretina volani (tzn. hlasovej aktivity
netopierov).

Tab. 2.: Pocet druhov, zdéznamov a aktivita netopierov v okoli turbin, polomer 350 m

Turbina Pocet druhov Pocet Rec Pocet volani

V1 4 30.77 63 7.86 976 10.01
V2 11 84.62 456 56.86 2936 30.10
V3 11 84.62 458 57.11 2936 30.10
V4 6 46.15 92 11.47 1608 16.49
V5 8 61.54 34 424 722 7.40

V pripade mensieho polomeru (280 m) je situdcia zmenena. Vyskyt i aktivita netopierov
ostava vysoka pri turbine V2 a V5 (WTE 2, WTE 5). Udaje su len orientaéné, nakolko ide
o vysledky z transektu, ktorého dizka nebola v kazdom z polygénov rovnaka.



Tab. 3.:  Pocet druhov, zaznamov a aktivita netopierov v okoli turbin, polomer 280 m

Turbina Pocet druhov Pocet Rec Pocet volani

V1 1 7.69 5 0.62 55 0.56
V2 10 76.92 88 10.97 1454 14.91
V3 3 23.08 37 4.61 529 5.42
V4 4 30.77 26 3.24 579 5.94
V5 8 61.54 34 4.24 722 7.40

V pripade umiestnenia vrtule V5 (WTG 5) je vysoky podiel netopierov v blizkosti odrazom
blizkosti liniovych porastov.

4, Celkové zhodnotenie Uzemia

Pre zhodnotenie vhodnosti Uzemia sa pouZiva poéet pozitivnych minudt (Rehak, Bartonicka
2012). Pozitivnou mindtou sa rozumie minuta, pocas ktorej bol zaznamenany prelet
netopiera. Pocet pozitivnych minut sa potom da do pomeru s celkovym ¢asom monitoringu.
Ako hrani¢na hodnota sa povazuje % pozitivnych minut z celkového ¢asu monitoringu, resp.
25% z celkového poctu minut.

V sledovanom Uzemi bol pocet pozitivnych minat 19.05%. Celkovo sa bralo do Uvahy spolu
1790 minudt monitoringu, pozitivnych bolo 341 z nich. Osobitne citlivym obdobim, kedy
dochadza k koliziam s veternymi turbinami najcastejsie je postlaktacné obdobie - od polovice
augusta do zaciatku oktébra. V tomto Case bola tato hodnota vyssia — 23.96%, ale stale pod
hodnotou 25% pozitivnych minut z celkového ¢asu monitoringu.

Zaroven je treba spomenut, Ze trasa monitoringu bola blizsie k liniovym porastom, nezZ je
planované umiestnenie turbin, ¢iZe redlne % pozitivnych minut moze byt nizsie.
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Z hladiska ohrozenosti vystavbou veternych elektrarni s netopiere rozdelené do dvoch
skupin (Rydell at al. 2010) — na druhy s vysokou ohrozenostou (High-risk species) a druhy
s nizkou (nizSou) ohrozenostou (Low-risk species).

Druhy svysokou ohrozenostou (N. noctula, N. leislerii, P. pygmaeus, P. pipistrellus, E.
serotinus) tvorili v sledovanom uUzemi vyraznu vacsSinu spomedzi vsetkych registrovanych
netopierov, takmer azi 96% vSetkych zdznamov a 94% aktivity. Tento vysledok je ale
oCakdavany, vzhladom k tomu, Ze obetami veternych turbin sa stdvaju druhy vyuZivajluce na
lov otvoreny priestor s men$im podielom vegetacie. Dalsie charakteristiky druhov, déleZité
z hladiska posudenia mozného vplyvu VP su uvedené v tabulke 4.

Tab. 4.: Zistené druhy a vybrané charakteristiky doleZité z hladiska rizika kolizii s veternymi turbinami
(Rodrigues et. al. 2008).

Migrant s
Lovv , Mozné .
, i a/alebo Vysokd 3 3 . . Druh Riziko straty 3 ,

blizkosti , Nizka letova rusenie » , , Preukdzané
Druh N presuny na letova i pritahovany loveckého L.

krajinnych - X hladina ultrazvukom . kolizie

. } velké hladina ) svetlom priestoru

Struktar R . turbiny

vzdialenosti

Nyctalus noctula X X X X X X
Pipistrellus pygmaeus X X X X ? X X
Pipistrellus pipistrellus X X X ? X X
P. kuhli / P. nathusii X X X X ? X X
Barbastella barbastellus X X
Plecotus auritus X X X X
Eptesicus serotinus ? X X X X X
Nyctalus leislerii X X X X X X
Myotis myotis X X X X
Myotis alcathoe X X
Myotis daubentonii X X X X
Myotis bechsteinii X X

V sledovanom Uzemi neboli zistené krajinné prvky, ktoré by vo vyraznej miere atrahovali
netopiere. Nenachddzaju sa tu vodné plochy avodné toky, ani podzemné priestory,
intravildny obci sU dostatocne vzdialené a kontrolou sme v nich nezistili vyrazne vyssiu
aktivitu netopierov. Rovnako prehliadkou liniovych porastov nebola najdend Ziadna letna
koldnia, nebol zaznamenany vyrazny migraény koridor raniakov hrdzavych v jesennom
obdobi a ani sustredenie netopierov pri potravnom zdroji.

Preukdzal sa vyznam krajinnych prvkov — liniovych porastov a okrajov lesa — pre netopiere,
preto by bolo vhodné pri findlnom odporucani umiestnenia stavby dodrzat 200 m odstup od
tychto krajinnych prvkov; rovnaky odstup by mal byt dodrzany i v pripade sidiel, intravilanu
obci alebo miest s trvalym nocnym osvetlenim.



Pre elimindciu pripadného negativneho vplyvu veternych turbin je moZné uvazovat o Uprave

prevadzky zariadeni v najkritickejSom obdobi (polovica VIII. — polovica X.).

Literatura

Rehdk Z., Bartonitka T. 2012: Metodika posuzovani vlivu vystavby a provozu vétrnych
elektraren na netopyry. Ceskd spole¢nost pro ochranu netopyru. Pp 15.
URL: https://www.ceson.org/document/VtE_metodpokyn_fin.pdf

Rydell J., Bach L., Dubourg-Savage M.-J., Green M., Rodrigues L., Hederstom A. 2010: Bat
mortality at wind turbines in northwestern Europe. Acta Chiropterologica, 12(2): 261-274
DOI: http://dx.doi.org/10.3161/150811010X537846

URL: http://www.bioone.org/doi/full/10.3161/150811010X537846

Rodrigues L., Bach L., Dubourg-Savage M.-J., Goodwin J., Harbusch C. 2008: Guidlines for
consideration of bats in wind farm projects. EUROBATS Publication Series No. 3 (English
version). UNEP/EUROBATS Secretariat, Bonn, Germany, 55 pp


http://www.bioone.org/doi/full/10.3161/150811010X537846

Ch. C. Voigt, L. S. Lehnert, G. Petersons, F. Adorf & L. Bach 2015: Wildlife and renewable
energy: German politics cross migratory bats. The European Journal of Wildlife Research. Pp
T

DOI: 10.1007/510344-015-0903-y

27. 712- ZoZ7



SLOVENSKA POLNOHOSPODARSKA UNIVERZITA V NITRE

: FAKULTA AGROBIOLOGIE
%" A POTRAVINOVYCH ZDROJOV -

Katedra $pecidinej zootechniky

Titl:
Equisale, s.r.o
Jana Derku 1703

911 01 Trendin
V&S list Nasa znacka Vybavuje / linka Nitra
33/K52/2020 Gulkova/4414 22.12.2020

Vec: Stanovisko k vplyva veterného parku na chov a vycvik koni

Chov koni aich vyuZitie vjazdeckom 3$porte, agroturistike av hiporehabilitacii je
vyznamnym ¢lankom hospodarskeho a spolo¢enského Zivota 'udi. K6ii zohrava vyznamni Glohu
vo vypliiani volnoéasovych aktivit a rehabilitatnych procesoch mladych Y'udi. Z tychto pohladov
chovatel'ské zariadenie musi spiiiat' viacero zooveterinirnych $tandardov, ktoré budd vytvarat

priaznivé chovatel'ské prostredie pre spravny psychicky vyvin mladych koni.

Kén je stddové zviera nevyznalujice sa bojovnostou, naopak inklinuje kiteku
in¥pirovanému pudom sebazachovy. Ké1i disponuje emocionalnymi zloZkami, ktoré urcuju jeho
spravanie, schopnost jeho adaptability, opatrnost, strach, plachost asklon k panike. Tieto
vlastnosti st pozorovatelné hlavne u koni, ktoré vynikajt neddver¢ivym spravanim v ddsledku
ziskania negativnych skisenosti odchovu. Prave prostredie odchovu mladych koni musi
disponovat okrem zdkladnych podmienok (dostatona krmovinova zakladiia, pasienky atd’.) aj
potrebnou psychickou vyrovnanostou. Prostredie pasienkov uréenych pre mladé kone v blizkosti
priemyselnej infrastruktiry pripadne objektov vyvolavajticich neustéie zvukové vibracie méZe

vyznamnym spdsobom narusit ich zdravy vyvoj tzv. pohodu - welfare zvierat.

Kone st schopné zachytit zvuk uz s ovel'a niZ3ou frekvenciou ako je schopné pocut Fudské
ucho, preto sa pri jazden{ I'akajii zvukov o ktorych my l'udia vébec nevieme. Koii aj ked’ zachytd
ovela intenzivnejSie zvuk ale pomerne zle urtuje polohu jeho zdroja, z tohto dévodu méiu

vzniknat’ pri nedostatotnej a nepresnej identifikacii jeho pévodu roézne kritické aZ nebezpetné



situacie (splasenie, panika, titek). Tieto prvky prejavov spravania sa st absoltitne vyluéujice pri

vyuZivani koni v jazdectve, zvlat nebezpeéné v hipoterapeutickom procese.

Zrebéin Kobylany patri k zakladnym ba$tam chovu koni na Slovensku, kde jeho tradicia
siaha aZ do 18. storocia. Budovanim veterného parku, ktorého vystavba je planovana
v bezprostrednej blizkosti lokality Zrebéina bude vyznamne naruSeny welfare chovu koni
a vyraznym spésobom obmedzend bezpeénost' vyuzitia koni v jazdeckych a hipoterapeutickych

aktivitach.

S pozdravom prof. Ing. Marko Halo, PhD.
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