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Obr. 6 Hlukova mapa veterného parku vo variante 2 pri maximalnom vykone elektrarne a rychlosti vetra
Vmax = 15m.s?
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Obr. 7 Hlukova mapa veterného parku vo variante 3 pri maximalnom vykone elektrarne a rychlosti vetra
Vmax = 15m.s?
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6.3. Analyza vplyvov na predikované hodnoty

Vypocitané imisné hladiny hluku uvedené vys$Sie su definované ako teoretické hodnoty
vypoditané 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, vihkosti 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 v zmysle STN ISO 9613-2 stanovila korekcia na prudenie vzduchu podfa vztahu (4) pre kazdu
najviac exponovanu obytnu zénu av kazdom variante. Korekcia pre vypocitané hodnoty
v imisnych bodoch bola stanovena individualne v zavislosti od vzdialenosti D najblizSej veternej
turbiny v metroch podla vztahu normy [4] pre D>400 m:

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

K - 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 [9]), 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. 4) tento hluk nema vyrazné ténové zlozky, neuvazuje sa s rusivym
vplyvom na celkové imisie hluku:

K =0 dB.

Kw - vplyv mechanického opotrebenia. Efektivita prevadzky turbin zavisi od technického
stavu a udrzby. Dané technolégie su na SpiCkovej 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

Kz - vplyv brzdenia rotora. Brzdenie rotora veternej elektrarne sa vykonava pootoenim
vSetkych troch listov rotora do bodu minimalneho odporu prudiaceho vzduchu, &im pride
k spomaleniu az zastaveniu pohybu rotora. ZniZenie otaok 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. Z toho dbévodu sa neuvazZuje s negativnym vplyvom
brzdenia na celkové imisie hluku,

Ks=0dB
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Kp - Vplyv hlukového pozadia. Pri merani hluku za u€elom kontroly hlukovych pomerov po
realizacii danej cinnosti je nutné zohladnovat vplyv hlukového pozadia na meranie. Vo

vvvvv

v mieste hodnotenia (Ls) su potom dané ako sucet hodnét akustického tlaku v désledku
prevadzky elektrarne (L1) a akustického tlaku hlukového pozadia (L) podfa vztahu:

Ls =10 log 10 01t1+LR) (dB) (5)

Vplyv hlukového pozadia je Specifickym problémom veternych parkov, nakolko pre ich
prevadzku je nutné dostatocné prudenie vzduchu. Pri vy§8om vykone elektrarne tato sice
produkuje vys$&i hluk, ale zaroveh 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 vSak uz zohladneny vo
vstupnych parametroch veternej turbiny ziskanych meranim podra technickych listov (obr. 4).

Je nutné v hlukovom pozadi rozliSovat dopravné zdroje hluku od inych (priemyselnych)
zdrojov. Nie je mozné kumulativhe hodnotit dopravné zdroje spolu s hlukom veterného parku,
nakolko ide o kategérie zdrojov, pre ktoré je stanovena v pripade lll. kategorie 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 S$tatistickym ukazovatefom
(percentilom) Lags. Tato hodnota bude podfa vztahu (5) energeticky pripocitana k predikovanej
imisnej hodnote Laeq, V krajnom pripade pri zhode hladiny hluku veterného parku s hladinou
hlukového pozadia korekcia méze dosiahnut’ najvyssiu hodnotu:

K, = +3,0 dB

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 €asovy interval. Posudzovana
hodnota predstavuje nameranu resp. z nameranych hodnét odvodenu hodnotu, zvacéSenu
o hodnotu neistoty merania. Pri hodnoteni merania imisii hluku vo vonkajSom chranenom
priestore, t. j. pri posudzovani suladu / nesuladu vysledkov realneho merania sa uplatfhuje
kritérium, podla ktorého pripustna hodnota uréujucej veli€iny nie je prekrocena, ak posudzovana
hodnota tejto veli€iny neprekracuje pripustni hodnotu. RozSirena neistota merania zavisi od
podmienok merania, stavu pristrojovej techniky, smerovej charakteristiky meracieho mikrofénu
a pod. Pri pristrojoch 1. triedy presnosti so v8esmerovym mikrofonom spracovatel Studie
spravidla pouziva rozsirenu neistota U na urovni

U=+1,7dB

Poznamka: Neistota merania sa tyka procesu objektivizacie hluku meranim a nie
vypoétom. Ztoho dbévodu je principidlne irelevantné stanovenie neistoty merania ajej
zohladriovanie pri predikcii hluku. V ojedinelych pripadoch poziadaviek niektorych organov
Statnej spravy sa pri predikcii hluku vyZzaduje zohladnhovanie tohto faktora a v takom pripade sa
hodnota U pripoc€itava k vyslednej posudzovanej hodnote Lr a uvedenej v tab. &. 9.

Na zaklade vysSie uskutoénenej analyzy sa vypocitali imisné hladiny hluku v kontrolnych
bodoch obytného Uzemia pri najnepriaznivejsej zhode faktorov (a zarovefi malo pravdepodobnej)
ovplyviiujucich hlukové pomery v Zivotnom prostredi (tab. €. 9):
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Vypodtovy o Predikcia La Vzdialenost Vietor Pozadie | Posudzovana
bod Obytna zéna (dB) vet. parku Kc Ko Lra
(m) (dB) (dB) (dB)
Variant 2
A Horné Saliby - HruSov 28,5 2020 +6,1 +3,0 37,6
B Horné Saliby - HruSov 27,9 2140 +6,4 +3,0 37,3
C Dolné Saliby 26,1 2480 +7,2 +3,0 36,3
D Dolné Saliby 25,3 2700 +7,8 +3,0 36,1
E Kralov Brod - sever 31,6 1450 +4.6 +3,0 39,2
F Kralov Brod - stred 29,7 1650 +51 +3,0 37,8
G Kralov Brod - juh 27,4 1980 +6,0 +3,0 36,4
H Kralov Brod - Slovenské Pole 30,4 1830 +5,6 +3,0 39,0
Variant 3

A Horné Saliby - Hrusov 28,9 1790 +5,5 +3,0 37,4
B Horné Saliby - Hrusov 28,3 1860 +5,7 +3,0 37,0
C Dolné Saliby 26,4 2200 +6,5 +3,0 35,9
D Dolné Saliby 25,6 2350 +6,9 +3,0 35,5
E Kralov Brod - sever 31,8 1450 +4,6 +3,0 39,4
F Kralov Brod - stred 30,1 1650 +5,1 +3,0 38,2
G Kralov Brod - juh 27,7 1980 +6,0 +3,0 36,7
H Kralov Brod - Slovenské Pole 30,8 1830 +5,6 +3,0 39,4

Tab.9 Vyjadrenie predikovanych hladin hluku pri najnepriaznivej$ej zhode faktorov prostredia

7. Vplyv vystavby veterného parku na okolie

PocCas vystavby mozno ocakavat zvySenie hluku, prasnosti aznecistenie ovzdusia
spbsobené pohybom stavebnych mechanizmov v priestore staveniska. Tento vplyv v§ak bude
obmedzeny na priestor stavby a ¢asovo obmedzeny na dobu vystavby, predov8etkym v ¢ase
terénnych Uprav a vystavby technickej infrastruktury.

Je v8eobecne 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 podla druhu vykonavanej operacie a technologie, 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.
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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 doporuduje zasobovanie stavby a hlu¢né 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.

8. Zhrnutie a zaver

Pre posudzovanie vplyvu hluku v obytnej zéne od navrhovanej veternej elektrarne 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. 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 hladiny hluku v kontrolnych bodoch pri rychlosti vetra do 5 m.s™ nepresahuju
pripustné limity pre dennu a vecernu dobu. Hladinu hluku v ,tichych® intervaloch popisanu
veli€inou Lago 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, Zze namerané hladiny akustického tlaku klesaju pod hranicu ,vnimatelnosti“ uz pri
frekvenciach nizsich ako 25 Hz (napr. pri 10 Hz je hladina infrazvuku na urovni 57 - 68 dB). Tento
infrazvuk vznika napr. obtekanim vzduchu okolo stromov, budov a elektrickych stoziarov, ktoré
sa v hodnotenom uUzemi nachadzaju, v pripade blizkosti frekventovanejSich komunikacii je
zdrojom infrazvuku spravidla cestna doprava.

Navrhovana ¢&innost’ - hladiny hluku predikované v kontrolnych bodoch Uzemia po
realizacii navrhovaného veterného parku preukazuju dominantné postavenie prevazne strednych
frekvencii, €o je désledkom relativne velkej vzdialenosti kontrolnych bodov od zdroja hluku. Pri
tychto vzdialenostiach su vysokofrekvenéné zlozky hluku takmer Uplne pohlcované prostredim.

Akusticky vykon veternych elektrarni rastie s rychlostou vetra v rozsahu 95 — 107 dB(A),
teda medzi spustenim turbiny a jej maximalnym vykonom je rozdiel cca 12 dB. Predikciou zistené
imisné hladiny hluku z prevadzky veterného parku nepresahujua pripustné hodnoty hluku
V najviac exponovanej obytnej zéne obci v rie§enom Uzemi v ziadnom referenénom intervale den,
vecer a noc ani pri maximalnom vykone veternych turbin. Z toho dévodu nie je nutné navrhovat
Ziadne protihlukové opatrenia v suvislosti s prevadzkou veterného parku.

V etape vystavby mozno ocakavat zvySenie hluku, prasnosti a znecistenie ovzdusia
spdsobené pohybom stavebnych mechanizmov v priestore staveniska. Tento vplyv vSak bude
obmedzeny na priestor stavby a ¢asovo obmedzeny na dobu vystavby, predovsetkym v ¢ase
terénnych uprav a zemnych prac. V zmysle Vyhl. MZ SR €. 549/2007 Z.z. sa pri stavebnej €innosti
v pracovnych dnoch 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 najbliz§om jestvujucom obytnom prostredi
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Project: Description:
. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: H - KB 4
Assumptions for shadow calculations

Reference year for calendar 2024

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
1107:37  |07:17  ]06:30 | 06:27 | 05:30 19:13(8) | 04:52 | 04:50
|16:02  |16:44  [17:30 | 19:16 |19:59 22 19:35(8) | 20:38 | 20:50
2107:37  |07:16 | 06:28 | 06:25 | 05:29 19:12(8) | 04:51 | 04:51
| 16:03 | 16145  |17:31 | 19:17 [20:00 23 19:35(8) | 20:39 | 20:50
3107:37  |07:15 | 06:26 | 06:23 | 05:27 19:12(8) | 04:51 | 04:52
| 16:04  |16:47 | 17:33 | 19:19 ]20:02 23 19:35(8) | 20:39 | 20:50
4107:37  |07:13 | 06:24 | 06:21 | 05:25 19:12(8) | 04:50 | 04:52
| 16:05  |16:148 | 17:3% | 19:20 [20:03 23 19:35(8) | 20:40 | 20:49
5]07:37  |07:12 | 06:22 | 06:19 | 05:24 19:12(8) | 04:50 | 04:53
| 16:06  |16:50 | 17:36 | 19:21 |20:04 23 19:35(8) | 20:41 | 20:49
6107:37  |07:11 | 06:20 | 06:17 | 05:22 19:12(8) | 04:49 | 04:54
|16:07  |16:52 | 17:37 | 19:23 |20:06 22 19:34(8) | 20:42 | 20:49
7107:37  |07:09 | 06:18 | 06:15 | 05:21 19:12(8) | 04:49 | 04:55
| 16:08  |16:53 [ 17:39 | 19:24 |20:07 22 19:34(8) | 20:43 | 20:48
8107:36  |07:08 | 06:16 | 06:13 | 05:19 19:12 (8) | 04:48 | 04:55
| 16:10 | 16:55 | 17:40 | 19:26 [20:09 21 19:33(8) | 20:44 | 20:48
9107:36  |07:06 | 06:14 | 06:11 | 05:18 19:13(8) | 04:48 | 04:56
|16:11 | 16:56 | 17:42 | 19:27 |20:10 20 19:33(8) | 20:44 | 20:47
10]07:36 | 07:05  |06:12 | 06:09 | 05:16 19:13 (8) | 04:47 | 04:57
|16:12 | 16:58 | 17:43 | 19:29 [20:11 19 19:32(8) | 20:45 | 20:47
11]07:35  ]07:03  |06:10 | 06:07 | 05:15 19:14 (8) | 04:47 | 04:58
| 16:13  [17:00 | 17:45 | 19:30 |20:13 17 19:31(8) | 20:46 | 20:46
12]07:35  07:02 | 06:08 | 06:05 | 05:13 19:16 (8) | 04:47 | 04:59
| 16:14  [17:01 | 17:46 | 19:32 |20:14 14 19:30(8) | 20:46 | 20:45
13]07:3¢ | 07:00 | 06:06 | 06:03 | 05:12 19:18 (8) | 04:47 | 05:00
| 16:16  |17:03 | 17:48 | 19:33 |20:15 11 19:29(8) | 20:47 | 20:45
14]07:34 | 06:58 | 06:04 | 06:01 | 05:11 19:19 (8) | 04:47 | 05:01
|16:17  [17:04 | 17:49 | 19:34 | 20:17 7 19:26(8) [ 20:47 | 20:44
15]07:33 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02
| 16:18  |17:06 | 17:51 | 19:36 | 20:18 |20:48 | 20:43
16]07:33 | 06:55 | 06:00 | 05:57 | 05:08 | 04:46 | 05:03
|16:20  [17:08 | 17:52 | 19:37 | 20:19 |20:48 | 20:42
17]07:32 | 06:53 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04
|16:21  [17:09 | 17:54 | 19:39 | 20:21 [20:49 | 20:41
18]07:31 | 06:52 | 05:56 | 05:54 | 05:05 | 04:46 | 05:05
|16:22  |17:11 | 17:55 | 19:40 | 20:22 [20:49 | 20:41
19]07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:46 | 05:06
|16:24  [17:12 [ 17:57 | 19:42 | 20:23 [20:50 | 20:40
20107:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07
|16:25  [17:14 [ 17:58 | 19:43 | 20:24 [20:50 | 20:39
21107:29 | 06:46 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08
|16:27  |17:16 | 18:00 | 19:44 | 20:26 [20:50 | 20:38
22107:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09
|16:28  |17:17 | 18:01 | 19:46 | 20:27 |20:50 | 20:37
23107:27 | 06143 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10
|16:30  |17:19 | 18:03 | 19:47 | 20:28 [20:51 | 20:35
24107:26 | 06:41 | 05:44 | 05:42 | 04:59 | 04:47 | 05:12
|16:31  [17:20 | 18:04 | 19:49 | 20:29 [20:51 | 20:34
25]07:25  |06:39 | 05:42 | 05:41 19:24 (8) | 04:58 | 04:48 | 05:13
|16:33  |17:22 | 1805 [ 19:50 2 19:26 (8) | 20:30 |20:51 | 20:33
26|07:24 | 06:37 | 05140 | 05:39 19:19 (8) | 04:57 | 04:48 | 05:14
|16:3¢  [17:23 | 18:07 | 19:52 10 19:29 (8) | 20:31 [20:51 | 20:32
2707:23 | 06:36 | 05:38 | 05:37 19:16 (8) | 04:56 | 04:49 | 05:15
|16:36  |17:25 | 18:08 | 19:53 14  19:30 (8) | 20:32 |20:51 | 20:31
28|07:22 | 06:3%  |05:35 | 05:35 19:15 (8) | 04:55 | 04:49 | 05:16
|16:37  |17:27 | 1810 [ 19:54 16 19:31(8) | 20:34 [20:51 | 20:29
2907:21 | 06:32  |05:33 | 05:34 19:14 (8) | 04:54 | 04:49 | 05:18
|16:39  [17:28 | 1811 [ 19:56 19  19:33(8) | 20:35 |20:51 | 20:28
30107:20 | | 05:31 | 05:32 19:13 (8) | 04:53 | 04:50 | 05:19
|16:41 | | 18:13  |19:57 20 19:33(8) | 20:36 [20:50 | 20:27
31107:19 | | 06:29 | | 04:53 | | 05:20
|16:42 | | 19:14 | | 20:37 | | 20:26
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484
Total, worst case | | | | 81 | 267 | |
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

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

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| August | SeptembejOctober | Novembel December
] 05:21 19:26 (8) | 06:03 | 06:45 | 06:30 | 07:15
| 20:24 15 19:41(8) | 19:30 | 18:28 | 16:30 | 15:56
| 05:23 19:24 (8) | 06:05 | 06:46 | 06:32 | 07:16
[20:23 18  19:42(8) | 19:28 | 18:26 | 16:28 | 15:56
| 05:24 19:23(8) | 06:06 | 06:47 | 06:33 | 07:17
[20:21 19 19:42(8) [ 19:26 | 18:24 | 16:27 | 15:55
| 05:25 19:22 (8) | 06:07 | 06:49 | 06:35 | 07:18
| 20:20 21 19:43(8) | 19:24 | 18:22 | 16:25 | 15:55
| 05:27 19:22(8) | 06:09 | 06:50 | 06:37 | 07:19
[20:18 22 19:44(8) [ 19:22 | 18:20 | 16:24 | 15:55
| 05:28 19:22(8) | 06:10  |06:52 | 06:38 | 07:21
[20:17 22 19:44(8) | 19:20 | 18:18  |16:22 | 15:54
| 05:29 19:21(8) | 06:12 | 06:53 | 06:40 | 07:22
[20:15 23 19:44(8) | 19:18 | 18:16 | 16:21 | 15:54
| 05:31 19:21(8) | 06:13 | 06:55 | 06:41 | 07:23
|20:14 23 19:44(8) | 19:16 | 18:14 | 16:19 | 15:54
| 05:32 19:21(8) | 06:14 | 06:56 | 06:43 | 07:24
[20:12 23 19:44(8) | 19:14 | 18:12 | 16:18 | 15:54
| 05:33 19:21(8) | 06:16 | 06:57 | 06:44 | 07:25
[20:10 23 19:44(8) |19:12 | 18:10 | 16:17 | 15:53
| 05:35 19:21(8) | 06:17 | 06:59 | 06:46 | 07:26
[20:09 22 19:43(8) [ 19:10 | 18:08 | 16:15 | 15:53
| 05:36 19:21(8) | 06:18  |07:00 | 06:47 | 07:27
| 20:07 21 19:42 (8) | 19:08 | 18:06 | 16:14 | 15:53
| 05:37 19:22(8) | 06:20 | 07:02 | 06:49 | 07:28
[20:05 20 19:42(8) | 19:06 | 18:04 | 16:13 | 15:53
| 05:39 19:22(8) | 06:21  |07:03 | 06:50 | 07:29
|20:04 18 19:40(8) | 19:03 | 18:02 | 16:11 | 15:53
| 05:40 19:23 (8) | 06:22 | 07:05 | 06:52 | 07:29
120:02 15 19:38(8) |19:01 | 18:00 | 16:10 | 15:54
| 05:41 19:23(8) | 06:24 | 07:06 | 06:53 | 07:30
120:00 13 19:36(8) | 18:59 | 17:58 | 16:09 | 15:54
| 05:43 19:26 (8) | 06:25  |07:08 | 06:55 | 07:31
| 19:58 9 19:35(8) | 18:57 | 17:56 | 16:08 | 15:54
| 05:44 |06:27 | 07:09 | 06:56 | 07:32
| 19:57 | 18:55  |17:54  [16:07 | 15:54
| 05:46 |06:28 | 07:11 | 06:58 | 07:32
| 19:55 |18:53 | 17:53 | 16:06 | 15:55
| 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 19:53 | 18:51 | 17:51 | 16:05 | 15:55
| 05:48 |06:31 | 07:14  |07:01 | 07:34
| 19:51 |18:49 | 17:49 | 16:04 | 15:55
| 05:50 |06:32 | 07:15  |07:02 | 07:34
| 19:49 | 18:47 | 17:47 | 16:03 | 15:56
| 05:51 | 06:33 | 07:17 | 07:04 | 07:35
| 19:47 | 18:45  |17:45  [16:02 | 15:56
| 05:52 |06:35 | 07:18  |07:05 | 07:35
| 19:46 | 18:43  |17:43  [16:01 | 15:57
| 05:54 | 06:36 | 07:20 | 07:06 | 07:35
| 19:44 | 18:41  [17:42 | 16:00 | 15:58
| 05:55 |06:38 | 07:21 | 07:08 | 07:36
| 19:42 |18:38  |17:40  |15:59 | 15:58
| 05:56 ]06:39 | 06:23  |07:09 | 07:36
| 19:40 |18:36 | 16:38  |15:59 | 15:59
| 05:58 | 06:40 | 06:24 | 07:11 | 07:36
| 19:38 |18:3¢  |16:37 | 15:58 | 16:00
| 05:59 | 06:42 | 06:26  |07:12 | 07:37
| 19:36 |18:32  |16:35  |15:57 | 16:00
19:29 (8) | 06:01 | 06:43 | 06:27  |07:13 | 07:37
19:37 (8) | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
19:26 (8) | 06:02 | 106:29 | | 07:37
19:39 (8) | 19:32 | |16:32 | | 16:02
| 443 | 379 | 337 | 279 | 262
I 327 | | | |

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

24205232679 WINdPRO .



Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: I - KB 5
Assumptions for shadow calculations

Reference year for calendar

2024

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

The sun'i

s 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
1107:37  |07:17 | 06:30 | 06:27 ] 05:30 19:21 (8) | 04:52 | 04:51
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 13 19:34(8) | 20:38 | 20:50
207:37 | 07:16 | 06:28 | 06:25 | 05:29 19:18 (8) | 04:51 | 04:51
|16:03 | 16:45  |17:31 | 19:17 120:00 17 19:35(8) [ 20:39 | 20:50
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 19:17 (8) | 04:51 | 04:52
| 16:04 | 16:47  |17:33 | 19:19 120:02 20 19:37(8) |20:39 | 20:50
4107:37 | 07:13 | 06:24 | 06:21 | 05:25 19:16 (8) | 04:50 | 04:52
|16:05 | 16:48 | 17:34 | 19:20 120:03 21 19:37(8) [ 20:40 | 20:49
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 19:15 (8) | 04:50 | 04:53
|16:06 | 16:50 | 17:36 | 19:21 |20:04 24 19:39(8) | 20:41 | 20:49
6]07:37 | 07:11  |06:20 | 06:17 | 05:22 19:14 (8) | 04:49 | 04:54
|16:07 | 16:52 [ 17:37 | 19:23 120:06 25 19:39(8) | 20:42 | 20:49
7107:37  |07:09 | 06:18 | 06:15 | 05:21 19:14 (8) | 04:49 | 04:55
| 16:08 | 16:53 | 17:39 | 19:24 | 20:07 25 19:39(8) | 20:43 | 20:48
8]07:36 | 07:08  |06:16 | 06:13 | 05:19 19:13 (8) | 04:48 | 04:55
|16:10 | 16:55 | 17:40 | 19:26 120:09 26 19:39(8) | 20:44 | 20:48
9107:36 | 07:06 |06:14 | 06:11 | 05:18 19:13 (8) | 04:48 | 04:56
| 16:11 | 16:56 | 17:42 | 19:27 120:10 27  19:40 (8) | 20:44 | 20:47
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 19:13 (8) | 04:48 | 04:57
|16:12 | 16:58 | 17:43 | 19:29 |20:11 26 19:39(8) | 20:45 | 20:47
11]07:35  [07:03 | 06:10 | 06:07 | 05:15 19:13 (8) | 04:47 | 04:58
|16:13 | 17:00 | 17:45 | 19:30 120:13 26 19:39(8) | 20:46 | 20:46
12]07:35  [07:02 | 06:08 | 06:05 | 05:13 19:13 (8) | 04:47 | 04:59
|16:14 | 17:01 | 17:46 | 19:32 120:14 27 19:40(8) | 20:46 | 20:45
13|07:3@ | 07:00 | 06:06 | 06:03 | 05:12 19:14 (8) | 04:47 | 05:00
|16:16 | 17:03  |17:48 | 19:33 |20:15 26 19:40 (8) | 20:47 | 20:45
14|07:3¢ | 06:58 | 06:04 | 06:01 | 05:11 19:13 (8) | 04:47 | 05:01
|16:17 | 17:04 | 17:49 | 19:34 120:17 26 19:39(8) | 20:47 | 20:44
15| 07:33 | 06:57 | 06:02 | 05:59 | 05:09 19:14 (8) | 04:47 | 05:02
| 16:18 | 17:06  |17:51 | 19:36 |20:18 25 19:39(8) | 20:48 | 20:43
16 107:33 | 06:55 | 06:00 | 05:57 | 05:08 19:14 (8) | 04:46 | 05:03
|16:20 | 17:08  |17:52 | 19:37 120:19 24 19:38(8) | 20:48 | 20:42
17107:32 | 06:53 | 05:58 | 05:56 | 05:07 19:15 (8) | 04:46 | 05:04
|16:21 | 17:09 | 17:54 | 19:39 120:21 23 19:38(8) [ 20:49 | 20:41
18 07:31 | 06:52 | 05:56 | 05:54 | 05:05 19:16 (8) | 04:46 | 05:05
|16:23 | 17:11  |17:55 | 19:40 120:22 22 19:38(8) | 20:49 | 20:41
19]07:31  [06:50 | 05:54 | 05:52 | 05:04 19:16 (8) | 04:47 | 05:06
|16:24 | 17:12  [17:57 | 19:42 120:23 21 19:37(8) | 20:50 | 20:40
20 | 07:30 | 06:48 | 05:52 | 05:50 | 05:03 19:17 (8) | 04:47 | 05:07
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 20 19:37(8) | 20:50 | 20:39
21]07:29 | 06:46  |05:50 | 05:48 | 05:02 19:18 (8) | 04:47 | 05:08
|16:27 | 17:16 | 18:00 | 19:44 120:26 18  19:36(8) | 20:50 | 20:38
22]07:28 | 06:45 | 05:48 | 05:46 | 05:01 19:19 (8) | 04:47 | 05:09
|16:28 | 17:17 | 18:01 | 19:46 120:27 16 19:35(8) [ 20:50 | 20:37
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 19:21 (8) | 04:47 | 05:10
|16:30 [ 17:19 | 18:03 | 19:47 |20:28 12 19:33(8) | 20:51 | 20:35
2407:26 | 06:41 | 05:44 | 05:42 | 04:59 19:22 (8) | 04:47 | 05:12
16:31 | 17:20 | 18:04 | 19:49 120:29 10 19:32(8) | 20:51 | 20:34
25]07:25 | 06:39 | 05:42 | 05:41 | 04:58 19:26 (8) | 04:48 | 05:13
| 16:33 | 17:22 | 18:05 | 19:50 | 20:30 2 19:28(8) | 20:51 | 20:33
26107:24 | 06:37 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14
|16:3¢ [ 17:23  |18:07 | 19:52 | 20:31 ]20:51 | 20:32
27107:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15
|16:36 | 17:25 | 18:08 | 19:53 | 20:32 |20:51 | 20:31
28 | 07:22 | 06:34 | 05:35 | 05:35 | 04:55 | 04:49 | 05:16
|16:37  |17:27 | 18:10 | 19:54 | 20:34 |20:51 | 20:29
29107:21 | 06:32 | 05:33 | 05:34 | 04:54 | 04:49 | 05:18
|16:39 [ 17:28 | 18:11 | 19:56 | 20:35 |20:51 | 20:28
3007:20 | ]05:31 | 05:32 19:23 (8) | 04:53 | 04:50 | 05:19
| 16:41 | | 18:13 | 19:57 7 19:30(8) | 20:36 | 20:50 | 20:27
3107:19 | |06:29 | | 04:53 | | 05:20
| 16:42 | |19:14 | | 20:37 | | 20:26
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484

Total, worst case | | | | 7 | 522 | |

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

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

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

11

14

17

19

20

21

22

24

24

25

26

26

256

19:33 (8)

)
19:31 (8)
19:42 (8)
19:30 (8)
19:44 (8) | 19:51
19:28 (8) | 05:50
19:45 (8) | 19:49
19:27 (8) | 05:51
19:46 (8) | 19:47
19:26 (8) | 05:52
19:46 (8) | 19:46
19:26 (8) | 05:54
19:47 (8) | 19:44
19:26 (8) | 05:55
19:48 (8) | 19:42
19:25 (8) | 05:56
19:49 (8) | 19:40
19:25 (8) | 05:58
19:49 (8) | 19:38
19:24 (8) | 05:59
19:49 (8) | 19:36
19:23 (8) | 06:01
19:49 (8) | 19:34
19:23 (8) | 06:02
19:49 (8) | 19:32

| 443

|

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

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

2. 4. 2025 23:19/4.0.552

| SeptembejOctober | Novembel December

19:24 (8) | 06:03 | 06:45 | 06:30 | 07:15
26 19:50(8) | 19:30 | 18:28 | 16:30 | 15:56
19:23 (8) | 06:05 | 06:46 | 06:32 | 07:16
27 19:50(8) | 19:28 | 18:26 | 16:28 | 15:56
19:23(8) | 06:06 | 06:47 | 06:33 | 07:17
27 19:50(8) | 19:26 | 18:24 | 16:27 | 15:55
19:23 (8) | 06:07 | 06:49 | 06:35 | 07:18
26 19:49 (8) | 19:24 | 18:22 | 16:25 | 15:55
19:24 (8) | 06:09 | 06:50 | 06:37 | 07:19
26 19:50(8) | 19:22 | 18:20 | 16:24 | 15:55
19:24 (8) | 06:10 | 06:52 | 06:38 | 07:21
25 19:49(8) | 19:20 | 18:18  |16:22 | 15:54
19:24(8) | 06:12 | 06:53 | 06:40 | 07:22
24 19:48 (8) | 19:18 | 18:16 | 16:21 | 15:54
19:24 (8) | 06:13 | 06:55 | 06:41 | 07:23
23 19:47(8) | 19:16 | 18:14  |16:19 | 15:54
19:26 (8) | 06:14 | 06:56 | 06:43 | 07:24
21 19:47(8) | 19:14  |18:12  |16:18 | 15:54
19:26 (8) | 06:16 | 06:57 | 06:44 | 07:25
19 19:45(8) |19:12 | 18:10 | 16:17 | 15:53
19:27 (8) | 06:17 | 06:59 | 06:46 | 07:26
16 19:43(8) | 19:10 | 18:08 | 16:15 | 15:53
19:29 (8) | 06:18  |07:00 | 06:47 | 07:27
12 19:41(8) | 19:08 | 18:06 | 16:14 | 15:53
19:33(8) | 06:20 | 07:02 | 06:49 | 07:28
5 19:38(8) | 19:06 | 18:04 | 16:13 | 15:53
] 06:21  |07:03  |06:50 | 07:29
19:03  [18:02  |16:11 | 15:53
| 06:22 | 07:05 | 06:52 | 07:29
|19:01  |18:00  |16:10 | 15:54
| 06:24 | 07:06 | 06:53 | 07:30
| 18:59 | 17:58 | 16:09 | 15:54
|06:25 | 07:08 | 06:55 | 07:31
| 18:57 | 17:56 | 16:08 | 15:54
|06:27 | 07:09 | 06:56 | 07:32
|18:55  |17:54 | 16:07 | 15:54
]06:28 | 07:11 | 06:58 | 07:32
| 18:53 | 17:53 | 16:06 | 15:55
| 06:29 | 07:12 | 06:59 | 07:33
| 18:51 | 17:51 | 16:05 | 15:55
|06:31 | 07:14  |07:01 | 07:34
|18:49 | 17:49 | 16:04 | 15:55
]06:32 | 07:15  |07:02 | 07:34
| 18:47 | 17:47 | 16:03 | 15:56
| 06:33 | 07:17 | 07:04 | 07:35
| 18:45  |17:45  |16:02 | 15:56
|06:35 | 07:18  |07:05 | 07:35
|18:43  |17:43  |16:01 | 15:57
| 06:36 | 07:20 | 07:06 | 07:35
| 18:41 | 17:42 | 16:00 | 15:58
|06:38 | 07:21 | 07:08 | 07:36
|18:38  |17:40  |15:59 | 15:58
]06:39 | 06:23  |07:09 | 07:36
|18:36 | 16:38  |15:59 | 15:59
| 06:40 | 06:24 | 07:11 | 07:36
|18:3¢  |16:37 | 15:58 | 16:00
| 06:42 | 06:26  |07:12 | 07:37
|18:32  |16:35  |15:57 | 16:00
| 06:43 | 06:27  |07:13 | 07:37
| 18:30 | 16:33 | 15:57 | 16:01
| 106:29 | | 07:37
| |16:32 | | 16:02
| 379 | 337 | 279 | 262
| | | |

277

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

2.4.20052326/10  WINAPRO .



Project: Description:
= VP Sziget
VP Sziget Variant 3
Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: J-SP 1
Assumptions for shadow calculations

Reference year for calendar

2024

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

1]07:37
| 16:03
21 07:37
| 16:03
3107:37
| 16:04
4107:37
| 16:05
5 07:37
| 16:06
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:36
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11]07:35
| 16:13
12| 07:35
| 16:15
13| 07:34
| 16:16
14 | 07:34
| 16:17
15 07:33
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:21
18| 07:31
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22| 07:28
| 16:28
23| 07:27
| 16:30
24 | 07:26
| 16:31
25 | 07:25
| 16:33
26 | 07:24
| 16:34
27| 07:23
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:31
6:26
7:33
6:24
7:34
6:22
7:36
6:20
7:37
6:18
7:39
6:16
7:40
6:14
7:42
6:12
7:43
6:10
| 17:45
| 06:08
| 17:46
| 06:06
| 17:48
| 06:04
| 17:49
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

9:14

| April

=)
A
N
N

9:16
6:25
9:17
6:23
9:19
6:21
9:20
6:19
9:22
6:17
9:23
6:15
9:24
6:13
9:26
6:11
9:27
6:09
9:29
6:07
9:30
6:05
9:32
6:03
9:33
6:01
9:35
5:59
9:36
5:58
9:37
5:56
9:39
5:54
9:40
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:44
9:47
5:43
9:49
5:41
9:50
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:57

HOHPOROHOHORROHOHOROHOHOFROHROHOHOROHOHOROHOHORROHOHOROROHOROROK

409

|May

5:30
9:59
5:29
0:00
5:27
0:02
5:26
0:03
5:24
0:04
5:22
0:06
5:21
0:07
5:19
0:09
5:18
0:10
5:16
0:11
5:15
0:13
5:13
0:14
5:12
0:15
5:11
0:17
5:09
0:18
5:08
0:19
5:07
0:21
5:06
0:22
5:04
0:23
5:03
0:24
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:30
4:57
0:31
4:56
0:33
4:55
0:34
4:54
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:52
0:39
4:51

£o
SN
oo

INIINININQ
N
)

4:50

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

| July

4:51

ehoOohoPrORO
Buoagnaoygadg
DWoOWoONORO

4:54
0:49
4:55
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:21
5:26
0:20
5:27
0:18
5:28
0:17
5:29
0:15
5:31
0:14
5:32
0:12
5:33
0:11
5:35
0:09
5:36
0:07
5:38
0:06
5:39
0:04
5:40
0:02
5:42
0:00
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:48
9:51
5:50
9:49
5:51
9:48
5:53
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
5:59
9:36
6:01
9:34
6:02
9:32
443
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(WTG causing flicker first time)
(WTG causing flicker last time)

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:45
7:18

6:30

6:25
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: K-J 1

Assumptions for shadow calculations

Reference year for calendar

2024

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

1]07:37
| 16:03
21 07:37
| 16:04
3107:37
| 16:05
4107:37
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:14
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:22
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22 | 07:29
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:43

Potential sun hours | 274
Total, worst case |

7:30
6:28
7:32
6:26
7:33
6:25
7:35
6:23
7:36
6:21
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:05
| 17:50
| 06:03
| 17:51
| 06:01

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
o

9:16
6:26
9:18
6:24
9:19
6:22
9:20
6:20
9:22
6:18
9:23
6:16
9:25
6:14
9:26
6:12
9:28
6:10
9:29
6:08
9:30
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:43
5:48
9:45
5:47
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:38
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:03
5:24
0:05
5:23
0:06
5:21
0:08
5:20
0:09
5:18
0:10
5:17
0:12
5:15
0:13
5:14
0:14
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:23
5:04
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:56
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470
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| June

4:52
0:38
4:52
0:39
4:51

hoOoho
LRGN
SIS

0:42
4:50
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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

| July

4:51

ehrohoPrOhO
Gyt g g
SPOWONONKR

4:54
0:49
4:55

5:21
0:26
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w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:25
5:23
0:23
5:25
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:12
5:34
0:11
5:35
0:09
5:36
0:08
5:38
0:06
5:39
0:04
5:41
0:02
5:42
0:01
5:43
9:59
5:45
9:57
5:46
9:55
5:47
9:53
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:56
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOFHOFROHOHFHOFHOFFONONONONONONONONONONONONONONONONO

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

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:29
| 06:46
| 18:27
| 06:48
| 18:25
| 06:49

7:46
7:19

6:31
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: L-TO 1
Assumptions for shadow calculations

Reference year for calendar

2024

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

1]07:38
| 16:03
2107:38
| 16:04
3107:38
| 16:05
407:38
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:37
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:14
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17 07:33
| 16:22
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21 | 07:30
| 16:27
22 | 07:29
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:23
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:43

Potential sun hours | 274
Total, worst case |

7:30
6:28
7:32
6:27
7:33
6:25
7:35
6:23
7:36
6:21
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:05
| 17:50
| 06:03
| 17:51
| 06:01

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
o

9:16
6:26
9:18
6:24
9:19
6:22
9:20
6:20
9:22
6:18
9:23
6:16
9:25
6:14
9:26
6:12
9:28
6:10
9:29
6:08
9:31
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:44
5:48
9:45
5:47
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:38
9:54
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:04
5:24
0:05
5:23
0:06
5:21
0:08
5:20
0:09
5:18
0:10
5:17
0:12
5:15
0:13
5:14
0:15
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:24
5:04
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:30
4:58
0:31
4:57
0:32
4:56
0:33
4:56
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOFO

| June

4:52
0:38
4:52
0:39
4:51
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4:50

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

| July

4:51

echohohoho
[ A S S N S O S N, |
OWOWON -

4:54
0:49
4:55

5:21
0:26
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w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:25
5:23
0:23
5:24
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:13
5:34
0:11
5:35
0:09
5:36
0:08
5:38
0:06
5:39
0:04
5:41
0:02
5:42
0:01
5:43
9:59
5:45
9:57
5:46
9:55
5:47
9:54
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:56
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOFHOFROHOHFHOFHOFFONONONONONONONONONONONONONONONONO

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

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:29
| 06:46
| 18:27
| 06:48
| 18:25
| 06:49

7:46
7:19

6:31
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Project: Description:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case
All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar

Calculation: VP Sziget V3 Shadow receptor: M - TO 2
Assumptions for shadow calculations

Reference year for calendar

2024

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

1]07:37
| 16:03
21 07:37
| 16:04
3107:37
| 16:05
4107:37
| 16:06
5 07:37
| 16:07
6| 07:37
| 16:08
71 07:37
| 16:09
8] 07:37
| 16:10
9] 07:36
| 16:11
10 | 07:36
| 16:12
11 07:36
| 16:13
12| 07:35
| 16:15
13| 07:35
| 16:16
14 | 07:34
| 16:17
15 | 07:34
| 16:19
16 | 07:33
| 16:20
17| 07:32
| 16:21
18 | 07:32
| 16:23
19| 07:31
| 16:24
20 | 07:30
| 16:26
21| 07:29
| 16:27
22| 07:28
| 16:29
23| 07:28
| 16:30
24 | 07:27
| 16:32
25 | 07:26
| 16:33
26 | 07:25
| 16:35
27| 07:24
| 16:36
28 | 07:22
| 16:38
29 | 07:21
| 16:39
30 | 07:20
| 16:41
31107:19
| 16:42

Potential sun hours | 274
Total, worst case |

6:30
7:30
6:28
7:32
6:26
7:33
6:24
7:35
6:22
7:36
6:20
7:38
6:19
7:39
6:17
7:41
6:15
7:42
6:13
7:44
6:11
| 17:45
| 06:09
| 17:47
| 06:07
| 17:48
| 06:04
| 17:50
| 06:02
| 17:51
| 06:00

OHOFHOFHOFHFOFHFOFOFHOFHOFORO

| April

=)
A
N
o

9:16
6:26
9:17
6:24
9:19
6:22
9:20
6:19
9:22
6:17
9:23
6:15
9:25
6:13
9:26
6:11
9:28
6:09
9:29
6:07
9:30
6:06
9:32
6:04
9:33
6:02
9:35
6:00
9:36
5:58
9:38
5:56
9:39
5:54
9:41
5:52
9:42
5:50
9:43
5:48
9:45
5:46
9:46
5:45
9:48
5:43
9:49
5:41
9:51
5:39
9:52
5:37
9:53
5:36
9:55
5:34
9:56
5:32
9:58

HOHPOROHOHORROHOHOROHOHOFLOHROHOHHORLROHOHOROHOHOROHOHOROROHOROROK

409

|May

5:31
9:59
5:29
0:01
5:27
0:02
5:26
0:03
5:24
0:05
5:22
0:06
5:21
0:08
5:19
0:09
5:18
0:10
5:16
0:12
5:15
0:13
5:14
0:14
5:12
0:16
5:11
0:17
5:10
0:18
5:08
0:20
5:07
0:21
5:06
0:22
5:05
0:23
5:03
0:25
5:02
0:26
5:01
0:27
5:00
0:28
4:59
0:29
4:58
0:31
4:57
0:32
4:56
0:33
4:55
0:34
4:55
0:35
4:54
0:36
4:53
0:37
470
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| June

4:52
0:38
4:52
0:39
4:51
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4:50

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

| July

4:51

horoobhOoOROorORO
RGO U R RG R R
NORPOWOWONO R H

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
o
w

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

| August

5:22
0:24
5:23
0:23
5:24
0:22
5:26
0:20
5:27
0:19
5:28
0:17
5:30
0:16
5:31
0:14
5:32
0:12
5:34
0:11
5:35
0:09
5:36
0:07
5:38
0:06
5:39
0:04
5:40
0:02
5:42
0:01
5:43
9:59
5:44
9:57
5:46
9:55
5:47
9:53
5:49
9:52
5:50
9:50
5:51
9:48
5:53
9:46
5:54
9:44
5:55
9:42
5:57
9:40
5:58
9:38
6:00
9:36
6:01
9:34
6:02
9:32
443

HOHOHOFHFOHOFHOHOFHOFHOFHOFROHOHFHOFHOFFONONONONONONONONONONONONONONONONO

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

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960
MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| SeptembéefOctober | Novembet December

| 06:45
| 18:28
| 06:46
| 18:26
| 06:48
| 18:24
| 06:49

7:46
7:18

6:31
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Project: Description:
. VP Sziget
VP Sziget Variant 3
Shadow Impact

Shadow-Flicker Worst Case

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

2ZV1 considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V3

A:SHO
/—k\
20:00

19:00
18:00 /f
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00
6:00
5:00
Jan

Time

/

~J

Feb Mar Jul Jan

Month

Apr  May Jun Aug Sep Oct Nov Dec

C: TE1
/_k\
20:00

19:00
18:00 /f
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00
6:00
5:00
Jan

Time

/

~J

Feb Mar Jul Jan

Month

Apr  May Jun Aug  Sep Oct Nov Dec

E: KB 1

p—

20:00

19:00
18:00 /I
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00
6:00
5:00
Jan

Time

|

~J|

Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan
Month

WTGs

Time

Time

Time

20:00-
19:00-
18:00-
17:00
16:00-
15:00-
14:00-
13:00
12:00-
11:00-
10:00-
9:00-
8:00-
7:00-
6:00-
5:00°
Jan

20:00°
19:00-
18:00-
17:00-
16:00-
15:00-
14:00-
13:00°
12:00-
11:00-
10:00
9:00-
8:00-
7:00-
6:00-
5:00
Jan

20:00-
19:00
18:00-
17:00
16:00-
15:00-
14:00-
13:00-
12:00-
11:00-
10:00-
9:00-
8:00-
7:00-
6:00-
5:00
Jan

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emad.dk

Licensed user:

Freemind sro
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Project: Description:

. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

2ZV1 considered

SHADOW - Calendar, graphical
Calculation: VP Sziget V3
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Licensed user:
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Project: Description:

- VP Sziget
VP Sziget 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, graphical
Calculation: VP Sziget V3

M: TO 2
ﬁ\
20:00

19:00 f
18:00 —~
17:00 !
16:00 ]
15:00
14:00
13:00
12:00
11:00
10:00
9:00
8:00
7:00 =
6:00 <7
5:00 g

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan

Month

Time

WTGs

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emad.dk

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

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

2. 4. 2025 23:19/4.0.552

2420523263 WINdPRO .



Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 1 -v3_1
Assumptions for shadow calculations

Reference year for calendar 2024

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 | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:48 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:37 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:46 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:50 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:49 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 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:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 2 - v3_2
Assumptions for shadow calculations

Reference year for calendar 2024

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 | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:29 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:22 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:53 | 05:26 | 06:08 | 06:49 | 06:35 | 07:19
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:42 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:08 | 16:52 | 17:38 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:25 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:56 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:20 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:48 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:34 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:12 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:54
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:01 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:54
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:19 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:53 | 19:38 | 20:20 | 20:49 | 20:43 | 20:00 | 19:00 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:50 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:26 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:57
24 | 07:27 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:26 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:10 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:12 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:28 | 07:14 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 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:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 3 - v3_3
Assumptions for shadow calculations

Reference year for calendar 2024

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 | Septembd©October | NovembefDecember
1]07:37 | 07:18 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:52 | 05:26 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:49 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 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:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 4 - v3_4
Assumptions for shadow calculations

Reference year for calendar 2024

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 | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:18 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:36 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:35 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:47 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 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:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 5-v3_5
Assumptions for shadow calculations

Reference year for calendar 2024

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 | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:31 | 07:15
| 16:03 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:51 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:29 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:48 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:14 | 06:24 | 06:21 | 05:26 | 04:50 | 04:53 | 05:26 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:19 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:08 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:37 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:56 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:41 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:20 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:34 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:44 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:36 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:54
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:19 | 07:00 | 06:48 | 07:27
| 16:15 | 17:01 | 17:47 | 19:32 | 20:14 | 20:47 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:54
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:38 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:16 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:54
14| 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:51 | 07:29
| 16:17 | 17:05 | 17:50 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:12 | 15:54
15 | 07:34 | 06:57 | 06:02 | 06:00 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:19 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:02 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:43 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:47 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:57 | 16:08 | 15:54
18 | 07:32 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:57 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 07:00 | 07:33
| 16:26 | 17:14 | 17:58 | 19:43 | 20:25 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:56
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:50 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:11 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:48 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:57
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:53 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:21 | 18:04 | 19:49 | 20:29 | 20:51 | 20:35 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:32 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:09 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:36 | 04:55 | 04:49 | 05:17 | 05:58 | 06:41 | 06:24 | 07:11 | 07:37
| 16:38 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:35 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:50 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:58 | 16:01
30| 07:20 | | 05:32 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:58 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:30 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 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 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 2.4.202523:27 /5 W|nd PRO .



Project: Description:
. VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

ZV1 considered

SHADOW - Calendar per WTG
Calculation: VP Sziget V3 WTG: 6 - v3_6

Assumptions for shadow calculations

Reference year for calendar

2024

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

1107:37 | 07:17
| 16:02 | 16:44
2107:37 | 07:16
| 16:03 | 16:45
3107:37 | 07:15
| 16:04 | 16:47
4107:37 | 07:13
| 16:05 | 16:48
5107:37 | 07:12
| 16:06 | 16:50
6107:37 | 07:11
| 16:07 | 16:52
7107:37 | 07:09
| 16:08 | 16:53
8107:36 | 07:08
| 16:10 | 16:55
9107:36 | 07:06
| 16:11 | 16:57
10]07:36 | 07:05
| 16:12 | 16:58
11]07:35 | 07:03
| 16:13 | 17:00
12]07:35 | 07:02
| 16:14 | 17:01
13]07:35 | 07:00
| 16:16 | 17:03
141 07:34 | 06:59
| 16:17 | 17:05
15]07:33 | 06:57
| 16:18 | 17:06
16 | 07:33 | 06:55
| 16:20 | 17:08
1707:32 | 06:54
| 16:21 | 17:09
18]07:31 | 06:52
|16:23 | 17:11
19 | 07:31 | 06:50
|16:24 | 17:13
20 | 07:30 | 06:48
|16:25 | 17:14
21107:29 | 06:47
|16:27 | 17:16
22|07:28 | 06:45
| 16:28 | 17:17
23|07:27 | 06:43
|16:30 | 17:19
24|07:26 | 06:41
|16:31 | 17:20
25| 07:25 | 06:39
|16:33 | 17:22
26| 07:24 | 06:37
| 16:3¢ | 17:24
27 107:23 | 06:36
| 16:36 | 17:25
2807:22 | 06:34
|16:37 | 17:27
29|07:21 | 06:32
| 16:39 | 17:28
30107:20 |
| 16:41 |
31]07:19 |
|16:42 |
Potential sun hours | 274 | 295
Sum of minutes with flicker 0
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19:49-19:58/9

19:47-20:00/13
19:46-20:02/16
19:45-20:03/18
19:44-20:04/20
19:44-20:04/20
19:43-20:05/22
19:42-20:05/23
19:42-20:05/23
19:42-20:07/25
19:42-20:07/25

19:42-20:07/25

239

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

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

19:42-20:08/26
19:42-20:07/25
19:42-20:08/26
19:42-20:08/26
20:10-20:15/5

19:42-20:09/27
19:42-20:15/33
19:43-20:16/33
19:43-20:17/34
19:43-20:17/34
19:43-20:18/35
19:43-20:19/36
19:44-20:19/35
19:44-20:20/36
19:44-20:21/37
19:45-20:21/36
19:45-20:22/37
19:45-20:22/37
19:45-20:22/37
19:46-20:23/37
19:46-20:23/37
19:46-20:23/37
19:46-20:23/37
19:47-20:24/37
19:46-20:23/37
19:46-20:23/37
19:47-20:24/37
19:47-20:23/36
19:48-20:24/36
19:47-20:23/36

19:48-20:24/36
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19:48-20:23/35
19:48-20:23/35
19:48-20:22/34
19:48-20:22/34
19:49-20:23/34
19:48-20:21/33
19:49-20:21/32
20:18-20:21/3

19:49-20:15/2
19:50-20:16/2

oo

19:49-20:15/26
19:49-20:15/26
19:50-20:15/25
19:50-20:15/25
19:51-20:15/24
19:51-20:15/24
19:52-20:15/23
19:52-20:14/22
19:53-20:14/21
19:53-20:13/20
19:54-20:13/19
19:55-20:12/17
19:56-20:11/15
19:58-20:09/11

20:00-20:07/7
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Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

|August | SeptembgOctober |NovembefDecember

|05:22  |06:03 |06:45 |06:30 | 07:15
[20:24  |19:30 [18:28 |16:30 | 15:56
|05:23 | 06:05 |06:46 |06:32 | 07:16
[20:23  |19:28 [18:26 |16:28 | 15:56
|05:24 | 06:06 |06:47 | 06:3¢ | 07:17
[20:21  |19:26  [18:24  |16:27 | 15:55
|05:25 |06:07 |06:49 | 06:35 | 07:18
[20:20  |19:24  [18:22 |16:25 | 15:55
|05:27 |06:09 |06:50 | 06:37 | 07:20
[20:18  [19:22  [18:20 | 16:24 | 15:55
|05:28  |06:10 |06:52 | 06:38 | 07:21
[20:17  |19:20 | 18:18 |16:22 | 15:54
|05:29 |06:12 |06:53 | 06:40 | 07:22
[20:15  |19:18 | 18:16  |16:21 | 15:54
|05:31  |06:13 | 06:55 | 06:41 | 07:23
[20:14  [19:16 | 18:14 |16:19 | 15:54
|05:32  |06:14 | 06:56 | 06:43 | 07:24
[20:12  |19:14  [18:12 |16:18 | 15:54
|05:33 | 06:16 | 06:57 | 06:44 | 07:25
[20:11  [19:12  [18:10 |16:17 | 15:53
|05:35 | 06:17 | 06:59 | 06:46 | 07:26
[20:09 |19:10 |18:08 |16:15 | 15:53
|05:36 | 06:18 | 07:00 |06:47 | 07:27
|20:07 |19:08 |18:06 |16:14 | 15:53
|05:37  |06:20 |07:02 |06:49 | 07:28
|20:06 |19:06 |18:04 |16:13 | 15:53
|05:39  |06:21 |07:03 |06:50 | 07:29
|20:04  |19:04 [18:02 |16:11 | 15:53
| 05:40 | 06:23 |07:05 |06:52 | 07:30
[20:02  |19:01 [18:00 |16:10 | 15:54
|05:42 | 06:24 |07:06 |06:53 | 07:30
[20:00 |18:59  [17:58  |16:09 | 15:54
|05:43  |06:25 |07:08 |06:55 | 07:31
|19:50  |18:57  [17:56 | 16:08 | 15:54
| 05:44 | 06:27 |07:09 |06:56 | 07:32
|19:57  |18:55  [17:55  [16:07 | 15:54
| 05:46 | 06:28 | 07:11 | 06:58 | 07:32
|19:55  |18:53  [17:53 | 16:06 | 15:55
|05:47 06:29 |07:12 |06:59 | 07:33
|19:53  |18:51  [17:51  [16:05 | 15:55
|05:48 | 06:31 |07:14 |07:01 | 07:34
19:51  |18:49  [17:49  [16:04 | 15:55
|05:50 |06:32 | 07:15 | 07:02 | 07:34
|19:49  |18:47  |17:47  [16:03 | 15:56
|05:51  |06:33 | 07:17 | 07:04 | 07:35
|19:48  |18:45 [17:45  [16:02 | 15:56
|05:52  |06:35 |07:18 | 07:05 | 07:35
|19:46 | 18:43  |17:44  [16:01 | 15:57
| 05:54 | 06:36 | 07:20 |07:07 | 07:36
|19:44  |18:41  [17:42  [16:00 | 15:58
| 05:55 | 06:38 |07:21 | 07:08 |07:36
|19:42  18:39  [17:40  [15:59 | 15:58
|05:57 ]06:39 |06:23 |07:09 |07:36
|19:40  |18:36 | 16:38  |15:59 | 15:59
| 05:58 | 06:40 | 06:24 |07:11 | 07:37
[19:38  |18:3¢  |16:37  |15:58 | 16:00
] 05:59 | 06:42 | 06:26 |07:12 | 07:37
[19:36  |18:32 |16:35  |15:57 | 16:00
| 06:01 | 06:43 |06:27 |07:13 | 07:37
119:34  18:30  [16:33  [15:57 | 16:01
106:02 | |06:29 | | 07:37
119:32 | 116:32 | | 16:02
| 443 1379 1337 | 279 | 262
0 0 0 0 0

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 7 - v3_7
Assumptions for shadow calculations

Reference year for calendar 2024

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 | Septembd©October | NovembefDecember
1]07:37 | 07:17 | 06:30 | 06:27 | 05:30 | 04:52 | 04:51 | 05:22 | 06:03 | 06:45 | 06:30 | 07:15
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38 | 20:50 | 20:24 | 19:30 | 18:28 | 16:30 | 15:56
2|07:37 | 07:16 | 06:28 | 06:25 | 05:29 | 04:51 | 04:51 | 05:23 | 06:05 | 06:46 | 06:32 | 07:16
| 16:03 | 16:45 |17:31 | 19:17 | 20:00 | 20:39 | 20:50 | 20:23 | 19:28 | 18:26 | 16:28 | 15:56
3107:37 | 07:15 | 06:26 | 06:23 | 05:27 | 04:51 | 04:52 | 05:24 | 06:06 | 06:47 | 06:34 | 07:17
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40 | 20:50 | 20:21 | 19:26 | 18:24 | 16:27 | 15:55
4| 07:37 | 07:13 | 06:24 | 06:21 | 05:25 | 04:50 | 04:52 | 05:25 | 06:08 | 06:49 | 06:35 | 07:18
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:41 | 20:50 | 20:20 | 19:24 | 18:22 | 16:25 | 15:55
5107:37 | 07:12 | 06:22 | 06:19 | 05:24 | 04:50 | 04:53 | 05:27 | 06:09 | 06:50 | 06:37 | 07:20
| 16:06 | 16:50 | 17:36 | 19:22 | 20:05 | 20:41 | 20:49 | 20:18 | 19:22 | 18:20 | 16:24 | 15:55
6| 07:37 | 07:11 | 06:20 | 06:17 | 05:22 | 04:49 | 04:54 | 05:28 | 06:10 | 06:52 | 06:38 | 07:21
| 16:07 | 16:52 | 17:37 | 19:23 | 20:06 | 20:42 | 20:49 | 20:17 | 19:20 | 18:18 | 16:22 | 15:54
71 07:37 | 07:09 | 06:18 | 06:15 | 05:21 | 04:49 | 04:55 | 05:29 | 06:12 | 06:53 | 06:40 | 07:22
| 16:09 | 16:53 | 17:39 | 19:24 | 20:07 | 20:43 | 20:48 | 20:15 | 19:18 | 18:16 | 16:21 | 15:54
8107:36 | 07:08 | 06:16 | 06:13 | 05:19 | 04:48 | 04:55 | 05:31 | 06:13 | 06:55 | 06:41 | 07:23
| 16:10 | 16:55 | 17:40 | 19:26 | 20:09 | 20:44 | 20:48 | 20:14 | 19:16 | 18:14 | 16:19 | 15:54
9107:36 | 07:06 | 06:14 | 06:11 | 05:18 | 04:48 | 04:56 | 05:32 | 06:14 | 06:56 | 06:43 | 07:24
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:45 | 20:47 | 20:12 | 19:14 | 18:12 | 16:18 | 15:54
10 | 07:36 | 07:05 | 06:12 | 06:09 | 05:16 | 04:48 | 04:57 | 05:33 | 06:16 | 06:58 | 06:44 | 07:25
| 16:12 | 16:58 | 17:43 | 19:29 | 20:11 | 20:45 | 20:47 | 20:11 | 19:12 | 18:10 | 16:17 | 15:54
11| 07:35 | 07:03 | 06:10 | 06:07 | 05:15 | 04:47 | 04:58 | 05:35 | 06:17 | 06:59 | 06:46 | 07:26
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46 | 20:46 | 20:09 | 19:10 | 18:08 | 16:15 | 15:53
12 | 07:35 | 07:02 | 06:08 | 06:05 | 05:13 | 04:47 | 04:59 | 05:36 | 06:18 | 07:00 | 06:47 | 07:27
| 16:15 | 17:01 | 17:46 | 19:32 | 20:14 | 20:46 | 20:46 | 20:07 | 19:08 | 18:06 | 16:14 | 15:53
13| 07:35 | 07:00 | 06:06 | 06:03 | 05:12 | 04:47 | 05:00 | 05:37 | 06:20 | 07:02 | 06:49 | 07:28
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47 | 20:45 | 20:06 | 19:06 | 18:04 | 16:13 | 15:53
14 |1 07:34 | 06:59 | 06:04 | 06:01 | 05:11 | 04:47 | 05:01 | 05:39 | 06:21 | 07:03 | 06:50 | 07:29
| 16:17 | 17:05 | 17:49 | 19:35 | 20:17 | 20:48 | 20:44 | 20:04 | 19:04 | 18:02 | 16:11 | 15:54
15 | 07:33 | 06:57 | 06:02 | 05:59 | 05:09 | 04:47 | 05:02 | 05:40 | 06:23 | 07:05 | 06:52 | 07:30
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48 | 20:43 | 20:02 | 19:01 | 18:00 | 16:10 | 15:54
16 | 07:33 | 06:55 | 06:00 | 05:58 | 05:08 | 04:47 | 05:03 | 05:42 | 06:24 | 07:06 | 06:54 | 07:30
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49 | 20:42 | 20:00 | 18:59 | 17:58 | 16:09 | 15:54
17| 07:32 | 06:54 | 05:58 | 05:56 | 05:07 | 04:46 | 05:04 | 05:43 | 06:25 | 07:08 | 06:55 | 07:31
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49 | 20:42 | 19:59 | 18:57 | 17:56 | 16:08 | 15:54
18 | 07:31 | 06:52 | 05:56 | 05:54 | 05:06 | 04:47 | 05:05 | 05:44 | 06:27 | 07:09 | 06:56 | 07:32
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49 | 20:41 | 19:57 | 18:55 | 17:55 | 16:07 | 15:54
19 | 07:31 | 06:50 | 05:54 | 05:52 | 05:04 | 04:47 | 05:06 | 05:46 | 06:28 | 07:11 | 06:58 | 07:33
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50 | 20:40 | 19:55 | 18:53 | 17:53 | 16:06 | 15:55
20| 07:30 | 06:48 | 05:52 | 05:50 | 05:03 | 04:47 | 05:07 | 05:47 | 06:29 | 07:12 | 06:59 | 07:33
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50 | 20:39 | 19:53 | 18:51 | 17:51 | 16:05 | 15:55
211 07:29 | 06:47 | 05:50 | 05:48 | 05:02 | 04:47 | 05:08 | 05:48 | 06:31 | 07:14 | 07:01 | 07:34
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50 | 20:38 | 19:51 | 18:49 | 17:49 | 16:04 | 15:55
22| 07:28 | 06:45 | 05:48 | 05:46 | 05:01 | 04:47 | 05:09 | 05:50 | 06:32 | 07:15 | 07:02 | 07:34
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:51 | 20:37 | 19:49 | 18:47 | 17:47 | 16:03 | 15:56
23| 07:27 | 06:43 | 05:46 | 05:44 | 05:00 | 04:47 | 05:10 | 05:51 | 06:34 | 07:17 | 07:04 | 07:35
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51 | 20:36 | 19:48 | 18:45 | 17:45 | 16:02 | 15:56
24 | 07:26 | 06:41 | 05:44 | 05:43 | 04:59 | 04:48 | 05:12 | 05:52 | 06:35 | 07:18 | 07:05 | 07:35
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51 | 20:34 | 19:46 | 18:43 | 17:44 | 16:01 | 15:57
251 07:25 | 06:39 | 05:42 | 05:41 | 04:58 | 04:48 | 05:13 | 05:54 | 06:36 | 07:20 | 07:07 | 07:36
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51 | 20:33 | 19:44 | 18:41 | 17:42 | 16:00 | 15:58
26 | 07:24 | 06:38 | 05:40 | 05:39 | 04:57 | 04:48 | 05:14 | 05:55 | 06:38 | 07:21 | 07:08 | 07:36
| 16:34 | 17:24 | 18:07 | 19:52 | 20:31 | 20:51 | 20:32 | 19:42 | 18:39 | 17:40 | 16:00 | 15:58
27 1 07:23 | 06:36 | 05:38 | 05:37 | 04:56 | 04:49 | 05:15 | 05:57 | 06:39 | 06:23 | 07:09 | 07:36
| 16:36 | 17:25 | 18:08 | 19:53 | 20:33 | 20:51 | 20:31 | 19:40 | 18:37 | 16:38 | 15:59 | 15:59
28 | 07:22 | 06:34 | 05:36 | 05:35 | 04:55 | 04:49 | 05:17 | 05:58 | 06:40 | 06:24 | 07:11 | 07:37
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51 | 20:30 | 19:38 | 18:34 | 16:37 | 15:58 | 16:00
29 | 07:21 | 06:32 | 05:34 | 05:34 | 04:54 | 04:49 | 05:18 | 05:59 | 06:42 | 06:26 | 07:12 | 07:37
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51 | 20:28 | 19:36 | 18:32 | 16:35 | 15:57 | 16:00
30| 07:20 | | 05:31 | 05:32 | 04:54 | 04:50 | 05:19 | 06:01 | 06:43 | 06:27 | 07:13 | 07:37
| 16:41 | | 18:13 | 19:57 | 20:36 | 20:51 | 20:27 | 19:34 | 18:30 | 16:33 | 15:57 | 16:01
31 07:19 | | 06:29 | | 04:53 | | 05:20 | 06:02 | | 06:29 | | 07:37
| 16:42 | | 19:14 | | 20:37 | | 20:26 | 19:32 | | 16:32 | | 16:02

Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479 | 484 | 443 | 379 | 337 | 279 | 262
Sum of minutes with flicker 0 0 0 0 0 0 0 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:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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 2. 4. 2025 23:19/4.0.552

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 8 - v3_8
Assumptions for shadow calculations

Reference year for calendar 2024

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]07:37 | 07:17 | 06:30 | 06:27 18:18-18:44/26 | 05:30 19:13-19:35/22 | 04:52
| 16:02 | 16:44 | 17:30 | 19:16 | 19:59 | 20:38
2| 07:37 | 07:16 | 06:28 | 06:25 18:18-18:44/26 | 05:29 19:12-19:35/23 | 04:51
| 16:03 | 16:45 | 17:31 | 19:17 | 20:00 | 20:39
3107:37 | 07:15 | 06:26 | 06:23 18:18-18:43/25 | 05:27 19:12-19:37/25 | 04:51
| 16:04 | 16:47 | 17:33 | 19:19 | 20:02 | 20:40
4| 07:37 | 07:13 | 06:24 | 06:21 18:19-18:42/23 | 05:25 19:12-19:37/25 | 04:50
| 16:05 | 16:49 | 17:34 | 19:20 | 20:03 | 20:40
5107:37 | 07:12 | 06:22 | 06:19 18:49-18:58/9 | 05:24 19:12-19:39/27 | 04:50
| 16:06 | 16:50 | 17:36 | 19:21 18:20-18:41/21 | 20:04 | 20:41
6| 07:37 | 07:11 | 06:20 | 06:17 18:46-19:01/15 | 05:22 19:12-19:39/27 | 04:49
| 16:07 | 16:52 | 17:37 | 19:23 18:21-18:39/18 | 20:06 | 20:42
71 07:37 | 07:09 | 06:18 | 06:15 18:44-19:02/18 | 05:21 19:12-19:39/27 | 04:49
| 16:09 | 16:53 | 17:39 | 19:24 18:22-18:37/15 | 20:07 | 20:43
8107:36 | 07:08 | 06:16 | 06:13 18:42-19:03/21 | 05:19 19:12-19:39/27 | 04:48
| 16:10 | 16:55 | 17:40 | 19:26 18:25-18:34/9 | 20:09 | 20:44
9107:36 | 07:06 | 06:14 | 06:11 18:41-19:03/22 | 05:18 19:13-19:40/27 | 04:48
| 16:11 | 16:57 | 17:42 | 19:27 | 20:10 | 20:44
10 | 07:36 | 07:05 | 06:12 | 06:09 18:40-19:04/24 | 05:16 19:13-19:39/26 | 04:48
| 16:12 | 16:58 | 17:43 | 19:29 | 20:11 | 20:45
11| 07:35 | 07:03 | 06:10 | 06:07 18:39-19:04/25 | 05:15 19:13-19:39/26 | 04:47
| 16:13 | 17:00 | 17:45 | 19:30 | 20:13 | 20:46
12 | 07:35 | 07:02 | 06:08 | 06:05 18:39-19:04/25 | 05:13 19:13-19:40/27 | 04:47
| 16:14 | 17:01 | 17:46 | 19:32 | 20:14 | 20:46
13| 07:35 | 07:00 | 06:06 | 06:03 18:39-19:03/24 | 05:12 19:14-19:40/26 | 04:47
| 16:16 | 17:03 | 17:48 | 19:33 | 20:15 | 20:47
14| 07:34 | 06:58 | 06:04 | 06:01 18:38-19:03/25 | 05:11 19:13-19:39/26 | 04:47
| 16:17 | 17:05 | 17:49 | 19:34 | 20:17 | 20:48
15 | 07:33 | 06:57 | 06:02 | 05:59 18:39-19:03/24 | 05:09 19:14-19:39/25 | 04:47
| 16:18 | 17:06 | 17:51 | 19:36 | 20:18 | 20:48
16 | 07:33 | 06:55 | 06:00 | 05:57 18:40-19:02/22 | 05:08 19:14-19:38/24 | 04:47
| 16:20 | 17:08 | 17:52 | 19:37 | 20:19 | 20:49
17| 07:32 | 06:54 | 05:58 | 05:56 18:40-19:01/21 | 05:07 19:15-19:38/23 | 04:46
| 16:21 | 17:09 | 17:54 | 19:39 | 20:21 | 20:49
18 | 07:31 | 06:52 | 05:56 | 05:54 18:41-19:00/19 | 05:06 19:16-19:38/22 | 04:46
| 16:23 | 17:11 | 17:55 | 19:40 | 20:22 | 20:49
19| 07:31 | 06:50 | 05:54 | 05:52 18:42-18:58/16 | 05:04 19:16-19:37/21 | 04:47
| 16:24 | 17:13 | 17:57 | 19:42 | 20:23 | 20:50
20 | 07:30 | 06:48 | 05:52 | 05:50 18:43-18:56/13 | 05:03 19:17-19:37/20 | 04:47
| 16:25 | 17:14 | 17:58 | 19:43 | 20:24 | 20:50
21| 07:29 | 06:47 | 05:50 | 05:48 18:47-18:53/6 | 05:02 19:18-19:36/18 | 04:47
| 16:27 | 17:16 | 18:00 | 19:45 | 20:26 | 20:50
22 | 07:28 | 06:45 | 05:48 | 05:46 | 05:01 19:19-19:35/16 | 04:47
| 16:28 | 17:17 | 18:01 | 19:46 | 20:27 | 20:50
23| 07:27 | 06:43 | 05:46 17:31-17:38/7 | 05:44 | 05:00 19:21-19:33/12 | 04:47
| 16:30 | 17:19 | 18:03 | 19:47 | 20:28 | 20:51
24 | 07:26 | 06:41 | 05:44 17:27-17:41/14 | 05:43 | 04:59 19:22-19:32/10 | 04:48
| 16:31 | 17:20 | 18:04 | 19:49 | 20:29 | 20:51
25| 07:25 | 06:39 | 05:42 17:25-17:43/18 | 05:41 19:24-19:26/2 | 04:58 19:26-19:28/2 | 04:48
| 16:33 | 17:22 | 18:06 | 19:50 | 20:30 | 20:51
26 | 07:24 | 06:37 | 05:40 17:22-17:43/21 | 05:39 19:19-19:29/10 | 04:57 | 04:48
| 16:34 | 17:24 | 18:07 | 19:52 | 20:31 | 20:51
27 | 07:23 | 06:36 | 05:38 17:21-17:44/23 | 05:37 19:16-19:30/14 | 04:56 | 04:49
| 16:36 | 17:25 | 18:08 | 19:53 | 20:33 | 20:51
28 | 07:22 | 06:34 | 05:36 17:20-17:44/24 | 05:35 19:15-19:31/16 | 04:55 | 04:49
| 16:37 | 17:27 | 18:10 | 19:55 | 20:34 | 20:51
29 | 07:21 | 06:32 | 05:34 17:19-17:45/26 | 05:34 19:14-19:33/19 | 04:54 | 04:49
| 16:39 | 17:28 | 18:11 | 19:56 | 20:35 | 20:51
30 | 07:20 | | 05:31 17:19-17:45/26 | 05:32 19:13-19:33/20 | 04:54 | 04:50
| 16:41 | | 18:13 | 19:57 | 20:36 | 20:51
31| 07:19 | | 06:29 18:18-18:44/26 | | 04:53 |
| 16:42 | | 19:14 | | 20:37 |
Potential sun hours | 274 | 295 | 368 | 409 | 470 | 479
Sum of minutes with flicker 0 0 185 573 554 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:

: VP Sziget
VP Sziget Variant 3

Shadow Impact

Shadow-Flicker Worst Case

All receptors are in green house mode

Trees and objects are disregarded
Topographic shadow disregarded

ZV1 considered

SHADOW - Calendar per WTG

Calculation: VP Sziget V3 WTG: 8 - v3_8

Assumptions for shadow calculations

Reference year for calendar

2024

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

1| 04:51
| 20:50
2| 04:51
| 20:50
3] 04:52
| 20:50
4 | 04:52
| 20:50
51 04:53
| 20:49
6 | 04:54
| 20:49
7 | 04:55
| 20:48
8| 04:55
| 20:48
9 | 04:56
| 20:47
10 | 04:57
| 20:47
11 | 04:58
| 20:46
12 | 04:59
| 20:46
13 | 05:00
| 20:45

14 | 05:01
| 20:44
15 | 05:02
| 20:43
16 | 05:03
| 20:42
17 | 05:04
| 20:42
18 | 05:05
| 20:41
19 | 05:06
| 20:40
20 | 05:07
| 20:39
21| 05:08
| 20:38
22 | 05:09
| 20:37
23] 05:10
| 20:36
24 | 05:12
| 20:34
25 05:13
| 20:33
26 | 05:14
| 20:32
27 | 05:15
| 20:31
28 | 05:16
| 20:30
29 | 05:18
| 20:28
30 | 05:19
| 20:27
31 05:20
| 20:26

Potential sun hours | 484

Sum of minutes with flicker

19:33-19:40/7

19:31-19:42/11
19:30-19:44/14
19:28-19:45/17
19:27-19:46/19
19:26-19:46/20
19:26-19:47/21
19:26-19:48/22
19:25-19:49/24
19:25-19:49/24
19:24-19:49/25
19:23-19:49/26

19:23-19:49/26

256

| August

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

| 19:32 |

| 443 | 379

581

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

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

| September

18:38-19:03/25
18:39-19:03/24
18:39-19:02/23
18:39-19:00/21
18:22-18:30/8

18:40-18:58/18
18:18-18:33/15
18:42-18:57/15
18:17-18:35/18
18:43-18:54/11
18:15-18:36/21
18:13-18:36/23
18:13-18:37/24
18:12-18:37/25
18:11-18:36/25
18:11-18:37/26
18:10-18:36/26
18:10-18:35/25
18:10-18:35/25
18:10-18:34/24
18:10-18:32/22
18:12-18:31/19
18:13-18:28/15

18:15-18:25/10

488

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

| October | Novembe}December

06:45
18:28
06:46
18:26
06:47
18:24
06:49
8:22
6:50
8:20
6:52
8:18
6:53
8:16
6:55
8:14
6:56
8:12
6:57
8:10
6:59
8:08
7:00
8:06
7:02
8:04
7:03
8:02
7:05
8:00
7:06
7:58
7:08
7:56
7:09
7:55
7:11
7:53
7:12
7:51
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First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Description:
. VP Sziget
VP Sziget Variant 3
Shadow Impact

Shadow-Flicker Worst Case

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

2ZV1 considered

SHADOW - Calendar per WTG, graphical
Calculation: VP Sziget V3

1:v3_1
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windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emad.dk

Licensed user:

Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

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

2. 4. 2025 23:19/4.0.552
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Project: Description: Licensed user:

VP Sziget VP S7get Freemind sro
ohmdow mpact 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
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Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

ZV1 considered

SHADOW - Main Result

Calculation: VP Sziget V3
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

Mostova

Diakovre

Horné Saliby

Minimum sun height over horizon for influence 3°
Day step for calculation 1 days P, Roama
Time step for calculation 1 minutes ' O Tesedikoo
®%C 5 @
The calculated times are "worst case" given by the following assumptions: A - C
The sun is shining all the day, from sunrise to sunset e A -
The rotor plane is always perpendicular to the line from the WTG to the ) X 178
sun L @ i . Ak, B
The WTG is always operating = M 4 6 (7 O
b D
5 8 @i
A ZVI (Zones of Visual Influence) calculation is performed before flicker 1A e WY
calculation so non visible WTG do not contribute to calculated flicker values. e D

A WTG will be visible if it is visible from any part of the receiver window. J
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

Dunajsky Kidtov

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
Scale 1:200 000

All coordinates are in

Geo [deg,min, sec]-WGS84 A New WTG s Shadow receptor
WTGs
WTG type Shadow data
Longitude Latitude Z Row Valid Manufact. Type-generator Power, Rotor Hub height Calculation RPM
data/Description rated  diameter distance
[m] [kw]  [m] [m] [m] [RPM]
1 17°46'57,24" E 48°04'53,62" N 109,8 v3_1 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
2 17°46'04,56" E 48°04'30,81" N 110,5v3_2 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
3 17°46'36,06" E 48°04'24,40" N 111,0 v3_3 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
4 17°46'59,98" E 48°04'08,96" N 110,0 v3_4 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
5 17°46'30,10" E 48°03'59,60" N 109,5 v3_5 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
6 17°48'05,86" E 48°04'21,59" N 109,1 v3_6 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
7 17°47'42,01" E 48°04'07,97" N 111,0v3_7 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
8 17°48'02,25" E 48°03'56,20" N 110,8 v3_8 Yes VESTAS V172-7.2-7200 7200 172,0 175,0 1903 -
Shadow receptor-Input
No. Name Longitude Latitude Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2v1) a.g.l.
[m] [m] [m] [m] [°] [m]
ASHO 17°46'19,45"E 48°05'47,62" N 111,3 1,0 1,0 1,0 90,0 "Green house mode" 2,0
BDS1 17°47'21,25"E 48°06'08,80" N 112,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
CTE1 17°50'33,67" E 48°05'42,08"N 111,9 1,0 1,0 1,0 90,0 "Green house mode" 2,0
Dz1 17°52'17,26" E 48°04'07,56" N 109,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
EKB1 17°49'39,68" E 48°03'52,69" N 110,2 1,0 1,0 1,0 90,0 "Green house mode" 2,0
FKB2 17°49'15,23" E 48°03'57,18"N 109,8 1,0 1,0 1,0 90,0 "Green house mode" 2,0
GKB3 17°49'19,67"E 48°03'50,37" N 110,2 1,0 1,0 1,0 90,0 "Green house mode" 2,0
HKB4 17°49'23,77" E 48°03'38,75" N 111,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
IKB5 17°49'13,07" E 48°03'39,32" N 109,3 1,0 1,0 1,0 90,0 "Green house mode" 2,0
JSP1  17°47'23,92" E 48°03'01,95" N 110,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
KJ1 17°42'44,05" E 48°03'13,36" N 112,6 1,0 1,0 1,0 90,0 "Green house mode" 2,0
LTO1 17°42'01,81" E 48°04'44,40" N 1126 1,0 1,0 1,0 90,0 "Green house mode" 2,0
MTO2 17°44'23,41"E 48°04'19,16" N 1114 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]
ASHO 0:00 0 0:00
BDS 1 0:00 0 0:00
CTE1 0:00 0 0:00

To be continued on next page...
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Project:

VP Sziget

Description:

VP Sziget

Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

ZV1 considered

SHADOW - Main Result
Calculation: VP Sziget V3

...continued from previous page

Shadow, worst case

No. Name Shadow hours Shadow days Max shadow

Dz1
EKB1
F KB 2
G KB 3
H KB 4
ITKB5
JSP1
KJ1
LTO1
M TO 2

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

per year per year  hours per day
[h/year] [days/year] [h/day]
0:00 0 0:00
0:00 0 0:00
37:36 100 0:27
18:19 68 0:25
11:36 39 0:23
17:42 52 0:27
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00

No. Name Worst case

1v3_1
2Vv3_2
3v3_3
4v3_4
5v3_5
6Vv3_6
7v3_7
8v3_8

[h/year]
0:00
0:00
0:00
0:00
0:00

3111
0:00
43:57

Licensed user:

Freemind sro

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

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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SHADOW - Map
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Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E  North: 48°04'14,95" 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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SHADOW - Map
Calculation: VP Sziget V3

Licensed user:
Freemind sro

MC Sklodowskej, 17
SK-85104 Bratislava
+421905942960

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

2. 4. 2025 23:19/4.0.552

P "
. 561 L Hours per year, worst case
= '\_ 'k
~ 0
\ 1350 349 10
“V[I\ Did 30
100
Horné Saliby N
Y Hours per year, worst case
1340 |
1 01-<100
\ 10,0 - <30,0
Dolné Saliby 1
=" 30,0 - <100,0
kany.
i O /& 100,0 - <=2 000,0
e DS 1 4
@
TE1
Tomaiikm-g
TO1 N\ 13;5
1354 \
507 '\_ Ziharec
” 1367 Z 1
. ~
vw"u O : ST,
‘i Jahodna J1 O
SP1 N
o hY
.","‘ Y /
-
najsky Kiatov: Y P
> 426 7
# ) [
N 7
() ¢
U, { o 1346 b
= 1346 h
4 "l Trstice /
L |
= ‘f Horné Myto /
/
\ !
N (
s \
| \
— 3
1) ; Dalny Chotar \-‘
& (C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
|| [
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E North: 48°04'14,95" N
A New WTG & Shadow receptor

Flicker map level: Project Wizard Elevation Data Grid

Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m,

windPRO 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

(SRTM: Shuttle DTM 1 arc-second)
Visibility resolution: 15 m, Eye height: 1,5 m

2.42052328/1  WIiNndPRO .



Project: Description: Licensed user:
VP Sziget VP S7get Freemind sro
Variant 3

Shadow Impact

Shadow-Flicker Worst Case

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

ZV1 considered

SHADOW - Map
Calculation: VP Sziget V3

MC Sklodowskej, 17

SK-85104 Bratislava

+421905942960

MaroS Trnka / maros.trnka@gmail.com

Calculated:

2. 4. 2025 23:19/4.0.552

Max shadow minutes per day,
worst case
0
. Diak 10
30
100
Horné Saliby
134 Max shadow minutes per day,
worst case
Dolné Saliby 0,1 - <10,0
kany 10,0 - <30,0
) : .
= DS 1 > 30,0 - <60,0
'S 60,0 - <=1 440,0
- SH O P ’ \\ TEE
~ =~ O
.-'/ : y [ | N
Tomasikovo j/ - )\ L ‘l. ,c” \\
Q | 1 : ’\‘
TO 1 | * l‘ 1366
1354 g 2 * * %
07 O 1 - 3 5 i Zihdrec
TO 2 A A, L5 | @
\‘-."I A 4 7)& - J 367 71
\ 5 —~ "\" 5 & i 8 ‘-?'1»_.‘ 'I 'KB 1
"-\ ’ o N @R CE
: W \~ . KEKB 4
m‘"‘g O -~
(i ]ahandna J1
SP1
najsky Kli:mv 4
Ff\‘. 426
Trstice
Horné Myto
25 Dolny Chotar \
(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ || |
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:85 000, Map center Geo WGS84 East: 17°47'09,54" E  North: 48°04'14,95" 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 4.0.552 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

2.4.20052320/1  WINAPRO '


















4.2. Geotechnické charakteristiky zakladovych péd

Nasledovna podkapitola uvadza orientacné hodnoty geotechnickych charak-
teristik predpokladanych zakladovych pod. Nakolko ide o Udaje ziskané vyhodnotenim ar-
chivnych udajov zo SirSieho okolia lokality, je mozné metédu ich odvodenia povazovat’ za
tzv. ,porovnatelnu skusenost*. Dalej boli zohladnené tzv. smerné normové charakteristi-
ky, ktoré uvadzalo predchadzajice znenie STN 731001:1987 Zakladova pbda pod plosnymi
zakladmi. V zmysle ustanovenia €1.3.3 STN721001:2010 Geotechnické konStrukcie. Zakla-
danie stavieb je mozné podobné sady parametrov pouZit pre jednoduché objekty v 1. geo-
technickej kategérii. Podla predpokladanej povahy navrhovanych stavebnych objektov je pot-
rebné pouzitie postupov pre 3. geotechnicku kategériu, t.|. je nevyhnutné realizaciou prislus-
nej etapy geologickych prac ziskat sady charakteristickych hodndt geotechnickych

charakteristik (resp. parametrov). Udaje uvedené v nasledovnom texte je mozné pouzit

pre prvotné uvahy o metédach zakladania.

Aluvialne (nivné) sedimenty (kvartér — holocén)

Zeminy nivného horizontu holocénneho veku budu tvorit nadlozZie $trkov po predpokla-
danu hibku cca 4 mp.t. Ako zakladové pddy su pokryvné zeminy vzhladom na povahu navr-
hovanych konstrukcii nevhodné. Zeminy mdzu tvorit' steny stavebnych vykopov a pravdepo-
dobne budu po nevyhnutnych uUpravach vyuzité ako podlozZie vozoviek alebo spevnenych
ploch v okoli stoZiarov. Uvedené su orientacné intervalové hodnoty geotechnickych charak-
teristik pre klasifikacné typy il a silt s nizkou a strednou plasticitou (CL-CI/F6; ML-
MI/F5) resp. il a silt piescity (CS/F4;, MS/F3) a predpokladany konzisten¢ny stav ze-
min. Fyzikalne a mechanické vlastnosti jemnozrnnych (sudrznych) zemin su uzko viazané na

ich konzistenény stav, ktory zavisi na aktualnej saturacii zeminy vodou.

klasifikacny typ zeminy il/silt CL-CI/F6 a ML-MI/F5
konzistencia zeminy tuha pevna
objemova tiaz Vn [KNm-3] 19.5~20.5 20.5~21.0
oty uholnatomenovrena | @ | F1 | o | 4
totalna sudrznost | c, | [kPal | 40~50 50~ 70
efektivny uhol vnatorného trenia (pef _________ [_°_] 777777777777777 16~18 77777777777777777 18~2O 77777777
ofektinasidznost | ex | Pl | 6~12 | 12~16
modul deformacie | Er | MPa) | 2~4 | 4~6
Poissonovo &islo | V __________ [ _-_] ______ 0.40 0.40 |




klasifikany typ zeminy

il /silt piescCity CS/F4 a MS/F3

konzistencia zeminy tuha makka
objemova tiaz Yn [KNm-3] 18.5~19.0 18.0~18.5
totéiny uol vnitornéhotrenia | @u | (| 0 | 0
totélna sudrznost | c, | kPa] | 20~4o0 12~20
efektivny uhol vnutorného trenia cpef __________ [°] 7777777777777 22~26 7777777777777777 19~22 77777777
efekiivnasudrznost | ou | [Pal | t2=16 | 8~12
modul deformacie | Ews | MPal | -5 | 2~3
Poissonovo &islo | V[] ______ 0.35 0.35

V podlozi nivnych hlin budl v predpokladanom intervale hibok 4 ~6 mp.t. lokalne az

10 mp.t. [= Prilohalla] vystupovat piesky agradacnych valov s prevazujucim klasifikaénym

typom piesok s primesou jemnozrnnej zeminy (S-F/S3), resp. smerom do podlozZia

piesok zle zrneny (SP/S2). Vrchné polohy pieskov budu vzhladom ku genéze, veku

a pozicii v profile slabo konsolidované resp. kypré, v spodnej Casti stredne ulahnuté. Pre

priame plodné zakladanie naroénejSich konstrukcii mézu byt za podmieneéne vhodné pova-

Zované piesky az od hibok cca 6 mp.t. Piesky budu v celej mocnosti zvodnené. Pre uvedené

klasifikacné typy piescCitych zemin je v danej etape mozné pouzit nasledovné parametre :

klasifikaCny typ zeminy

piesok s prim. jemn. zeminy S-F/S3

konsolidaény stav zeminy kypry stredne ulahnuty
objemova tiaz Yn [KNm3] 17.0~17.5 17.5~18.0
ofektivny uhol ndtoméhorenia | g | [ | 2226 | 25-28
efektnasidrznost | co | WPal | o | o
modul deformacie Edef _______ [MPa] 6~8 10~16
Poissonovo&islo | volow | 035 | 030
klasifikacny typ zeminy piesok zle zrneny SP/S2
konsolidaény stav zeminy stredne ufahnuty ulahnuty
objemovatiaz | Yo | [KNm3 | 180~185 | 185~19.0
efektivny unol vnitomého trenia | gwr | [0 | 26-30 | 2-36
efekiivnasidrznost | cr | IkPal 0 0
moduldeformécie | Ear | [MPal | t4=20 | 18-24
Poissonovo &islo | V[] ______ 0.30 0.28




Fluvialne Strkovité sedimenty (kvartér — pleistocén)

Fluvialne Strky a Strkopiesky budu v danom profile tvorit' najpriaznivejsi typ zaklado-
vych p6éd navrhovanych stoziarov veternych elektrarni. Vhodnost zemin pre plosné alebo
hibkové zakladanie bude nevyhnutné posudit na zaklade preukaznych ski$ok v miestach
zakladania. Strkovité zeminy budu rozliené podla pomerného zastupenia frakcii v zmysle
aktualne platnej STN 721001:2010 na dominantny typ Strk zle zrneny (GP/G2) resp.
v mensej Casti Strk s primesou jemnozrnnej zeminy (G-F/G3). V strkoch sa bude
nachadzat prevazne vysoky podiel pieskov az do 30%, pri€om v profile nemozno vylucit' vys-

kyt samostatnych medzivrstiev pieskov. Strky budu v celej mocnosti zvodnené.

Podstatnou charakteristikou Strkovitych zemin pre stanovenie ich realnych deformaé-
nych vlastnosti je konsolidaény stav resp. ulahnutost, popisana hodnotou koeficientu relativ-
nej ulahnutosti Ip. Spolahlivé urCenie danej charakteristiky Strkov musi byt sucastou prac
podrobného prieskumu, najma po zohladneni skutoénej hibky budiceho vykopu stavebnej

jamy a urovne zakladovej Skary.

V nasledovnej tabulke su uvedené orientaCné geotechnické charakteristiky pre celu
skupinu Strkovitych zemin, stanovené podla vysledkov dynamickej penetranej sondaze na
troch bodoch v lokalite majera Sziget, so zohfadnenim intervalovych hodnét podla predcha-
dzajucej STN 731001:1987 Zakladova pbda pod plosnymi zakladmi pre klasifikacny typ Strk
zle zrneny (GP/G2). Strkovité zeminy mézu tvorit vhodné zakladové pody v pripade navrho-

vania plo$nych aj hibkovych zakladov (piléty).

klasifikacny typ zeminy Strk zle zrneny GP/G2
konsolidacny stav zeminy stredne ufahnuty
index relativnej utahnutosti | b | [ | o035-050 | 050~065 |
 Obemovataz Vo | [KNm?® | 195-200 | 200~205
efektivny uhol vnitomého trenia | e | [ | 0-3 | -3
ofokiivna stdrznost | co | Pa) | 0 0
modl deformacie | Ew | IMPa) | 40-70 |  80-100 |
Poissonovo &islo | v __________ [ _-_] ______ 0.20 0.20

Od hibok cca 10 mp.t. (resp. v redlnom dosahu hibkovych zakladov) je predpoklad vys-
kytu Strkovitych zemin ufahnutych (Ip = 0.65~ 1.0) s vy$Simi hodnotami geotechnickych cha-
rakteristik : Eqer= 100~ 180 MPa a @ = 36 ~40°. Realne charakteristiky Strkov je nevyhnutné

overit dynamickou penetraciou v bodoch zakladania stozZiarov veternych elektrarni.



Specialne a antropogénne zeminy

Specialne zeminy v zmysle &.6.7 STN 721001:2010 Klasifikacia zemin a skal-
nych hornin : vo vrstvach nivnych hlin bol overeny vyskyt zemin s organickou primesou,
pripadne az organogénnych zemin v prevaznej Casti prieskumnych diel. V pripade vyplni
pochovanych ramien mozno predpokladat vyskyt organickych zemin az hnilokalov. Organic-
ké primesi boli archivhou dokumentaciou uvadzané aj vo vrstvach pieskov agradacnych
valov, ojedinele az ako organicky bahnity sediment makkej konzistencie alebo hlinita raseli-
na. Vzhladom k polohe lokality v recentnej nive Vahu a podla mapovych udajov [ Obr. 7] je
vyskyt organickych zemin pravdepodobny na vSetkych buducich staveniskach navrhovanych

veternych elektrarni.

V pripade plosného zakladania je potrebné organické zeminy z profilu zakladovych péd
odstranit’ a nahradit hutnenym Strkovym |6Zkom. Vyskyt presadavych alebo inych Special-

nych zemin (okrem uvedenych) nie je predpokladany.

Antropogénne zeminy : pritomnost navazok v povrchovej €asti profilu nie je vzhla-
dom k dlhodobému vyuZzivaniu lokality pravdepodobna. Navazky terénnych Uprav nemozno
vylucit v okoli majera Sziget, kde boli dokumentované vo vrtoch. V blizkosti vodnych tokov,
melioracnych kanalov alebo v liniach zavlahovych rozvodov sa mézu rovnako vyskytovat' na-

vazky brehovych uprav alebo zasypy vykopov.

4.3. Stabilita uzemia, stavebné vykopy, rozpojitel’-
nost, tazitel'nost a vitatel'nost zemin a hornin

Skumané uzemie je vo svojom suc¢asnom stave stabilné a vznik svahovych pohybov pri
obvyklych stavebnych zasahoch do horninového prostredia nie je predpokladany. Prirodzeny
povrch terénu je prakticky rovinny s priemernym sklonom 0.2 ~0.3°, t.j. vznik svahovych po-
hybov je v prirodzenom stave terénu mozné vylGéit [cf. SIMEKOVA ET AL. 2006]. Vy$sie sklony
svahov sa vyskytuju v blizkosti vodnych tokov a kanalov (umelé terénne Upravy), dalej na li-
niach vyplni opustenych ramien (negativne tvary) a agradacnych valov (pozitivne tvary), kto-

ré nemaju ziadny vztah k stabilite uzemia.

Z geodynamickych javov je potrebné zohladnit mozné ucinky seizmického zatazZenia
[ Kap.4.4.]. V pripade zniZzovania hladiny podzemnych vdd Cerpanim zo stavebnych vyko-
pov je pravdepodobna indukcia sufézie v Strkoch (vyplavovanie jemnej a piescCitej frakcie
z matrix zeminy) s moznymi zmenami vlastnosti zakladovych péd. Iné geodynamické javy pri

vystavbe nie su predpokladané.



Bezpe&né sklony svahov je potrebné dodrzat pri hibeni dogasnych Sikmych
vykopov, pre steny svahov 3 : 1 v povodnych pokryvnych jemnozrnnych zeminach a 1 : 1
pri zasahu vykopu do aluvialnych pieskov a fluvidlnych Strkov resp. vo vrstvach navazok.
Uvedené sklony platia pre do€asné svahy bez zvodnenia. Vzhladom na vysoku hladinu pod-
zemnych véd je potrebné svahovanie vykopov upravit o vplyv vody. Pri zvySenom zvodneni
moZu najma svahy v jemnozrnnych zeminach a pieskoch vykazovat nahly pokles stability.
Vykopy s vaésim sklonom bez zabezpe&enia mozno hibit len do trovne 1.0 mp.t. Vykopy so
sklonom vy3&im, ako je uvedeny s hibkou va&Sou ako 1 mp.t. musia byt paZzené alebo za-

bezpectené torkrétovym postrekom, klincovanim zeminy apod., resp. lavickami vo svahu.

Rozpojitelnost a tazitelnost zemin z vykopov je uvedena v zmysle ¢l. 64,
STN 73 3050:1986 Zemné prace nasledovne :

- Jjemnozrnné zeminy aluviélneho stupria tuhej/pevnej konzistencie trieda 2/3
- aluvialne piesky trieda 1/2
- Strky a piesky pod hladinou podzemnej vody trieda 3/4

Uvedené triedy tazitelnosti zemin je potrebné upresnit v etape podrobného inzinier-
sko-geologického prieskumu, resp. po€as zemnych prac na jednotlivych staveniskach podla

ich skuto¢ného rozSirenia v stavebnych vykopoch.

Vitatelnost hornin (klasifikacia zemin podla vftatelnosti v zmysle Prilohy 1
TP7/2008 MDPT SR pre alternativu navrhu pilétovych zakladov) :

Jjemnozrnné a piescité zeminy aluvialneho stupria trieda |I.
piescité a Strkovité zeminy stredne ufahnuté trieda Il.
Strkovité zeminy ulahnuté (hibky nad cca 10 mp.t.) trieda Ill.
4.4. Seizmicita Uzemia a seizmické ohrozenie

K najvyznamnejSim geodynamickym javom patria neotektonické pohyby, ktoré prebie-
hali v obdobi pliocénu s Ciastoénym pokracovanim do pleistocénu az holocénu. Neotektonic-
ké pohyby podstatne vplyvali na su€¢asnu modeléaciu reliéfu, ako aj na charakter a celkové
mocnosti akumulécii kvartérnych sedimentov. S uvedenymi procesmi je Uzko spojena aktual-

na seizmicita uzemia, resp. uroven seizmického ohrozenia danej lokality.

Skumané lUzemie je sucastou seizmicky relativne aktivnejSieho zapadoslovenského
bloku, ktorého najvyraznejSia aktivita je viazana na jeho zapadnu Cast. ZvySenou seizmickou
aktivitou je charakterizovana najma oblast’ styku karpatského obluka so sedimentarnou vypl-
fou viedenskej panvy [HOK ET AL. 2000]. Aktivita je v danej oblasti viazana na terminalnu Cast
litavskych zlomov pri ich styku s hrastou Malych Karpat. V oblasti dunajskej panvy s termal-

nym rezimom seizmicka aktivita klesa, seizmicita je charakterizovana ako difuzna. V zmysle



udajov Neotektonickej mapy Slovenska [MAGLAY ET AL. 1999A, B] prebiehaju v okoli lokality
dva zlomy vo vzdialenosti cca 2 km juhozapadne resp. 3 km severovychodne v smere seve-
rozapad <> juhovychod. Zlomy su oznaCené ako zistené neotektonické panvové poklesy
s vekom vrchny pliocén az kvartér. Zlomy ohrani€uju v danom uUzemi negativnu jednotku

Panonskej panvy (neotektonicka panvova depresia) so strednym poklesom.

Podla aktualneho modelu zdrojovych zén seizmického ohrozenia Slovenska [HOK ET
AL. 2016] je skumané uzemie sucastou zdrojovej zony SK4 (dunajska panva), ktora pokryva
prevaznu Cast' trnavsko-dubnickej a gabCikovskej panvy po aktivhu komarfiansku zdrojovu
zonu (H2) na juhovychode [= Obr.9b]. V zdne dunajskej panvy je nizka Uroven seizmickej
aktivity determinovana najma zmensenim hrubky Zemskej kéry a vysokym tepelnym tokom
(termélna litosféra). Spodna hranica seizmogénnych hibok je vzhladom na povahu hibokého
podlozZia panvy, budovaného najma granitoidnymi horninami, limitovana urovhou geoizoter-
my 350°C, ktora sa v oblasti dunajskej panvy nachadza v hibkach menej ako 12 km. Seiz-
micka aktivita narasta v blizkosti okrajovych zlomov panvy smerom k Malym Karpatom na

zapade a severozapade (zény SK1 a SK3) resp. k linii Hurbanovo — Diésjené na juhu (H2).

Vychodiskovym kataldgom SLOVEC [2018] je v z6ne SK4 registrovanych spolu 65 ze-
metraseni, z toho len 10 javov s momentovym magnituidom M, 22.0 [= Obr. 9a]. Medianova
hodnota magnitid dosahuje Mwme=1.29 a median hypocentralnych hibok hpme=6.9 km.
Najsilnej§im dokumentovanym javom v zoéne je historické zemetrasenie lokalizované do No-
vych Zamkov (5. jan. 1615) s momentovym magnittdom M,, =4.25 a epicentralnou intenzitou

lo = 6 (bez uréenia hibky hypocentra).

Skumané uzemie sa v zmysle predchadzajicej STN 73 0036:1997 Seizmické zataze-
nia stavebnych konStrukcii (priloha A.2) nachadza v pasme charakterizovanom intenzitou
6° MSK. Pre ucely stavebnej praxe a projektovania plati v podmienkach SR systém Euroké-
du EC-8 (STN EN 1998-1) Navrhovanie konStrukcii na seizmicku odolnost (slovenska verzia
Europskej normy EN 1998-1:2004), ktorou bola norma STN 73 0036:1997 nahradena. Pred-
met Eurokédu EC-8 stanovuje jeho pouzitie pri navrhovani a vystavbe pozemnych a inzinier-

skych stavieb (s vynimkou niektorych Specifickych typov konstrukcii).

Podmienky v podlozi su v zmysle Eurokdédu EC-8 charakterizované kategériami podlo-
Zia a priemernou rychlostou $irenia $mykovych vin v prvych 30 m profilu (vs,30). Na hodnotu
Vs,30 a kategériu podlozia maju v danej lokalite podstatny vplyv najma vrstvy holocénnych niv-
nych hlin a nekonsolidovanych pieskov pripadne Casti Strkov, pre ktoré su typické extrémne
nizke hodnoty rychlosti $mykovych vin a nie je vylugené ich nelinearne spravanie pri seizmic-

kom zatazeni (lokalne efekty zemetraseni, napr. stekutenie rovnozrnnych pieskov).



Obr. 9:  a) pozicie epicentier zemetraseni podla katalégu SLOVEC [2018];
b) poloha lokality vo vztahu k ¢leneniu tzemia na zdrojové zony seizmic-
kého ohrozenia a hodnoty referenéného Spickového zrychlenia agr;
¢) proxy hodnoty vs 3o podla ALLEN &' WALD [2009].



Lokalne podmienky v podloZi: pre charakteristiku podmienok v podlozi bola
Eurokédom EC-8 zavedena veli¢ina vsso [ms™'] ako priemerna rychlost Sirenia $mykovych
(prieénych) vin S vo vrchnych 30 m pri $mykovej pomernej deformacii 105 alebo mense;.
Hodnotu vss30 je v zmysle €¢l. 3.1 EC-8 Podmienky v podlozi mozné urcit podlfa vztahu
Vs,30 = 30/ hi/v;, kde h; a v; oznaduju hrabku [m] a rychlost Sirenia $mykovych vin [ms™] i-tej
vrstvy pri pocte vrstiev n vo vrchnych 30 m profilu zakladovych pdd (i = 1—n). Podla dostup-
nych Gdajov o typickych rychlostiach $mykovych vin (vs) pre podobné sedimentéarne prostre-
dia [napr. HUNT 1984; KAVAZANJIAN ET AL. 1998; BARTON 2006; PRUSKA 2017], resp. typické
rychlosti pre porovnatelné Gzemia v severovychodnej &asti panvy podfa SUJAN ET AL. [2022]
je mozné pre jednotlivé skupiny zakladovych pdd uviest nasledovné priblizné intervaly rych-

losti $mykovych vin :

- povrchova vrstva nivnych hlin (0~4mp.t.): vs = 100— 150 ms™"
- vrstva slabo konsolidovanych pieskov (4 ~6mp.t.): Vs = 150— 200 ms™'
- stredne ufahnuté Strkopiesky (6~15mp.t.): Vs = 250— 300 ms™’
- ulahnuté Strkopiesky (15~30mp.t.): Vs = 300—400 ms™!

V zmysle uvedenych udajov a so zohladnenim predpokladanych geometrickych cha-
rakteristik profilu zakladovych péd (resp. podstatnych litologickych rozhrani) je pre danu lo-

kalitu mozné odvodit hodnotu : Vs.30 = 250 ms™!

V zmysle tabulky 3.1 Eurokédu EC-8 (STN EN 1998-1) je kategoria podlozZia buduceho
staveniska C, pre ktoré plati interval vss = 180~360ms™'. Klasifikaciu podlozZia je mozné
upravit pouzitim vysledkov dynamickej penetracie na konkrétnych staveniskach so zohlad-
nenim postupu podla Narodnej prilohy NB.4 citovanej normy a podla overenych litologickych

rozhrani.

Orientacné (proxy) hodnoty vs 30 je mozné odvodit podla ALLEN & WALD [2009]. Pouzi-
tim uvedeného postupu je pre zaujmové Uzemie mozné urCit charakteristické hodnoty prie-
mernej rychlosti $mykovych vin vs 3 = 185~200 ms™' [2 Obr. 9¢]. Ide o niZSie resp. konzerva-
tivnejSie udaje, ako hodnota stanovena podla ¢l. 3.1 Eurokdédu EC-8, avSak zostavaju na
spodnej hranici intervalu pre kategoriu podlozia C. S ohladom na uvedené zistenia je na
urovni geologickej studie odporu¢ané zaradenie podlozia perspektivnych stavenisk veter-

nych elektrarni do kategorie C.

Kategorizaciu podlozia bude potrebné upravit pre konkrétne stavebné objekty na za-
klade vysledkov inziniersko-geologického prieskumu buducich stavenisk. Z pohladu seizmic-
kého ohrozenia navrhovanych VE je vhodné umiestnenie plosnych zakladov minimalne do

vrstiev stredne ulahnutych pieskov (4 ~6 mp.t.), resp. pouzitim hibkovych zakladov.



Hodnota referenéného Spickového seizmického zrychlenia agr s pravdepodobnostou
prekroCenia Pncr = 10% pocas 50 rokov (t.j. hodnota zrychlenia zodpovedajuca navratovej
periode Tncr = 475 rokov) podla Narodnej prilohy Eurokédu EC-8 (STN EN 1998-1/NA Zme-

na 2) dosahuje v danej lokalite : agr = 0.40 ms2

Uvedena hodnota agr je citovanou narodnou prilohou Eurokédu EC-8 okrem mapove;j
schémy na Obr.NB.6.1 [resp. $tudia Obr. 9b] konkrétne stanovena aj pre blizke mesta Sala,

Galanta a Dunajska Streda.

4.5. Hydrogeologické pomery lokality
4.5.1. Hydraulické vilastnosti prostredia

Ako dominantny kolektor podzemnych véd vystupuju v danom geologickom profile
polohy kvartérnych fluvialnych Strkopieskov, ktoré vytvaraju vhodné podmienky pre akumu-
laciu podzemnych vod. Strky sa vyznaduju pérovou priepustnostou s orientaénymi koeficien-
tami filtracie rddovo nx10“~103ms™, ojedinelo az v rade 102ms-'. Vydatnosti ¢erpania pri
jednotlivych hydrogeologickych vrtoch sa pohybuju v rade nx1~10Is-'. Variabilita priepust-
nosti kvartérneho kolektora je viazana na nepravidelny vyskyt podielu piesgitej, resp. jemno-
zrnnej frakcie v matrix Strkov. Sucastou prvého zvodneného kolektora su tiez piesky agra-

dacnych valov pripadne podloZné piesky a Strky kolarovského suvrstvia.

Hydrogeologicka mapa severnej Casti Podunajskej roviny [BOTTLIK ET AL. 2013] uvadza
vSeobecné (intervalové) hodnoty koeficientov prieto¢nosti pre vrchny kolektor (kvartérne flu-
vialne sedimenty) nasledovne:

a)  Strky, piescité Strky a piesky dnovej akumulacie v nizkych a nadnivnych terasach pre-
vazne s pokryvom hlin (prevaZujlca ¢ast profilu) T>3x103m?s"

b)  organické sedimenty: raseliny, humozne raselinové hliny (pravdepodobny vyskyt na
povrchu profilu) T=3x10%~1x103m?s™’

c) piesky agrada¢nych valov (nadlozie Strkov) T=1~3%x103m?s"

Typickou vlastnostou fluvialnych Strkovych suvrstvi je vrstevna heterogenita, podmie-
nena Castym striedanim priepustnejSich a menej priepustnych poldh, spojena s vlastnou
(vnutornou) anizotropiou danou orientaciou sedimentarnych zfn. Prednostna orientacia zfn
spbdsobuje vysSiu priepustnost’ prostredia v horizontalnom smere, ktora méze dosahovat
o rad vyssie hodnoty voci smeru vertikalnemu. Pre fluvialne Strkopiesky prvého zvodneného
kolektora boli na blizkych lokalitach podla vysledkov Cerpacich pokusov vypocitané hodnoty
koeficientov filtracie v intervale kr= 4.3x10%~1.6x10-3ms"'. Pre piescité a piesCito-strkovité

kolektory v neogénnom podlozi je archivom uvadzana hodnota ks = 5.56x 10> ms-".



4.5.2. Rezim hladiny podzemnych véd

Rezim hladiny podzemnych vdd je v danom Uzemi determinovany najma zrazkovymi
uhrnmi v zimnom obdobi a stavom v povrchovych tokoch. Pre dlhodobé charakteristiky hladi-
nového rezimu je mozné pouzit' idaje pozorovacich objektov SHMU v okoli zaujmového Gze-
mia [ Obr. 5]: €. 123 [TomaSikovo], 124 [Kralov Brod], 128 [Slovenské Pole], 7839 [Tesedi-
kovo] a €.7844 [Horné Saliby — HruSov] [KULLMAN ET AL. 2023]. Uvedené pozorovacie ob-
jekty su lokalizované v hydrogeologickom rajone Q 074 Kvartér medzirie¢ia Podunajskej rovi-

ny, rovnako ako posudzovana lokalita. Objekty su charakterizované nasledujucimi udajmi:

tislo odmerny Vz:léa hladina podzemnej vody [m n. m.]
pozor. lokalita bod | \oranom | Maximum minimum priemer
objektu [mn.m.] [m] Datum obdobie

s 113.61 111.89 112.46
123 | Tomaskovo | 11606 | 0.84 (2. jin 2010) (10. okt 1962) | (1960 ~ 2021)
. 111.87 109.46 110.27

124 | KralovBrod | 11339 | 102 |\ 41070 (19.aug. 2022) | (1960 ~ 2021)
. 111.96 109.87 110.42

128 Slovenské Pole | 112.81 0.81 (21 jin 2010) (16. aug. 2022) (1998 ~ 2021)
1 112.78 110.18 111.11

7839 | TeSedikovo | 11418 | 106 | o 400 (@.sept. 2022) | (1989 ~ 2021
. . 114.58 110.50 112.01

7844 | Hor. Saliby — HruSov | 115.24 1.08 (16, jin 2010) (12. aug. 2015) (1996 ~ 2021)

Podla uvedenych udajov boli skonstruované schémy hydroizohyps pre maximalny, mi-
nimalny a priemerny stav hladin podzemnych vod na ploche zaujmového uzemia [= Obr. 10].
V danom pripade ide o interpolacie extrémnych (resp. priemernych) stavov, ktoré nastavali
v réznych obdobiach, €iZe ide o ilustraciu hladinového rezimu v prvom priblizeni. Podla uve-
denych schém je na hodnotenej ploche mozné predpokladat vysoké stavy hladin podzem-
nych vod priblizne na kéte 112.5~113.5 mn.m., priemerné stavy okolo 110.5~111.5mn.m.

a minimalne stavy hladin na urovni cca 109.5~110.5mn.m.

Maximalna hladina podzemnych v&d: na zdklade posudenia dostupnych
archivnych udajov je mozné na skumanej lokalite predpokladat najvyssiu uroven hladiny
podzemnych vod v hibkach menej ako 1 mp.t., resp. prakticky na urovni terénu. Uvedena
skuto€nost suvisi s napatym rezimom hladiny podzemnych véd, ktora je ovplyvnena poziciou
hydrogeologického izolatora nivnych hlin v nadlozi zvodnenca fluvialnych Strkov a pieskov.
Napata hladina podzemnych vod bola dokumentovana prevaznou ¢astou archivnych pries-
kumnych diel. Podzemna voda bude mat vplyv na vystavbu a prevadzku navrhovanych kon-
$trukcii. Uginok podzemnej vody bude potrebné zohladnit' pri statickych vypoétoch, navrhu

stavebnych vykopov a navrhu finalnych terénnych uprav.



44 EQUIS spol. s r. o. Bratislava geologicky a geofyzikalny prieskum
Veterny park Sziget. Geologicka studia.

Obr. 10 :  llustracia hladinového rezimu podzemnych véd v okoli hodnotenej lokality :
a) maximalny; b) minimalny a c) priemerny stav.
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Hydrogeologickym Specifikom okolia hodnotnej lokality je lokalne vzdutie hladiny pod-
zemnych vbéd kvartérneho kolektora, ktoré je vyvolané bariérovym efektom sekundarne litifi-
kovanych Strkopieskov vapnitym tmelom (kalkréty) v toku podzemnych véd. Vystup podzem-
nych véd zo sedimentov kvartéru ma povahu bariérového pramena, ktory je mozné podfa
tvaru vyveru charakterizovat ako ploSny pramen. Svojim rozsahom (cca 10 x 5km) patri

k najvaésim ploSnym pramenom na Slovensku. [MAGLAY ET AL. 2024]

4.5.3. Chemizmus a agresivita podzemnych véd

Chemizmus podzemnych vod kvartérneho Strkového kolektora je v hodnotenej lokalite
generalne ovplyvneny zlozenim infiltrujucich povrchovych véd (atmosférické zrazky a povr-
chové toky) a pésobenim horninového prostredia, ktoré meni jej inicialne zlozenie. Z genetic-
kého hladiska je mozné podzemné vody v okoli hodnotenych lokalit charakterizovat ako
vody s potamogénno — petrogénnou mineralizaciou. Na tvorbe zloZenia podzemnej vody sa
uplatiuje najma hydrolyticky rozklad silikatov, rozpustanie karbonatov a oxidacia sulfidov.
Dalsie procesy suvisia s redukénym prostredim, a vyznamné su tiez antropogénne vplyvy

(najmé z polnohospodarstva a osidlenia), ktorych dosah je prevazne po hibky 20 ~ 30 m.

V zloZeni véd dominuju vapenaté a horeCnaté kationy, z anionov hydrogénuhlicitany.
ZvySené koncentracie siranov a lokalne tiez chloridov indikuju sekundarnu kontaminaciu
podzemnych véd. Podla Palmer— Gazdovej klasifikacie su neovplyvnené podzemné vody
spravidla zakladnym vyraznym az nevyraznym Ca-Mg-HCO3; chemickym typom véd, v pri-
pade sekundarne zvySenych koncentracii siranov az Ca-Mg-HCO3-SO4 typu. Mineralizacia
vod je spravidla zvySena s hodnotami v intervale 700 ~ 1100 mgl'. Na sekundarne ovplyv-
nenie podzemnych vod organickymi latkami poukazuje tiez lokalne zvySena hodnota chemic-
kej spotreby kyslika (CHSKu» podla Kubela), ktora dosahuje nad 3 mgl-! (voda mierne zne-
Cistend). Lokalne boli vo vodach overené zvySené koncentracie pesticidov. Podzemné vody

su spravidla tvrdé az velmi tvrdé s neutralnou az mierne alkalickou reakciou.

Podla dostupnych archivnych udajov z blizkych lokalit je mozné konstatovat, Ze pod-
zemné vody su v danom Uzemi typické vysokou mineralizaciou (ojedinelo az nad 1gl') s ¢im
suvisi vysoka elektrolyticka vodivost vod (az 100 ~ 140 mSm-"). Z ukazovatelov ovplyvriuju-
cich agresivny potencial podzemnych véd na stavebné konstrukcie su okrem zvysenej elek-
trolytickej vodivosti spravidla zvySené koncentracie siranov, chloridov a ojedinelo tiez agre-
sivneho oxidu uhli¢itého. Koncentracie amoénnych iénov a horcika su obvykle v pripustnych
medziach. Typickym javom v podzemnych vodach podobnych Strkopieskovych kolektorov su

zvySené koncentracie Zeleza a manganu, ktoré ale nesuvisia s agresivitou véd.



Pri hodnoteni chemizmu vod podla STN EN 206 (STN EN 206-1:2002 Beton. Cast’ 1 :
Specifikacia, viastnosti, vyroba a zhoda) vykazuju podzemné vody spravidla nizku siranovu
agresivitu na betén (XA1 — slabo agresivne chemické prostredie), na lokalite majera Sziget
boli zistené zvySené koncentracie agresivneho oxidu uhli¢itého (XA2). Z dbévodu vysokej
elektrolytickej vodivosti vod (STN 03 8375:1986 G > 43 mSm-') a zvySenej koncentracie chlo-
ridov (resp. SO4 + Cl) vykazuju podzemné vody velmi vysoku agresivitu na kovové konstruk-
cie. Chemické zlozenie podzemnych véd a ich agresivny potencial na stavebné materialy je

potrebné overit v ramci inZiniersko-geologického prieskumu buducich stavenisk.

4.5.4. Geotermalne vody skumanej oblasti

Sucastou 3pecifickych poziadaviek na Rozsah hodnotenia bolo posudenie mozného
vplyvu navrhovanej ¢innosti na termalny pramen v k. U. Horné Saliby. V oznadenom uzemi
sa nachadzaju dva vyuzivané zdroje geotermalnych véd Di-1 a Di-2 [Diakovce] na lokalite re-
kreacnych zariadeni Termalne kupalisko Horné Saliby a AVA Thermalpark Diakovce. Zauj-
mové uzemie navrhovanej ¢innosti Veterny park Sziget sa nachadza cca 6 km a viac juzne

od lokality uvedenych geotermalnych vrtov [ Obr. 11].

O

Obr. 11 : Priestorovy vztah navrhovanej ¢innosti Veterny park Sziget a lokality geo-
termalnych vrtov Di-1 a Di-2 [Diakovce].
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5. Zavery (poziadavky na obsah Studie)

OLQLVWHUVWYR 4LYRWQpKR SURVWUHGLD 6HNFLD 2GERL
SURVWUH®IRH SXHpQDMDKFRYWMWWHUQEé SDUN 6]LIJHW 5R]VDK KRGQF
Np SRALDGDYN\ V UHOHYDQFLRX SUH REVDK D UR]VDK *HRORJ
ytvVOR 9 QDVOHGRYQRP WH[WH V~ XYHGH
SRALDGDYLHN V~YLVLDFLFK V JHRORJLFNRX VWDYERX ~]HPLD D

9 UIPFL VSUiY\ RPpKBGRRWHIGEREBORIELH R VHL]PLFLWH ~]H
G]JRYDQHM REDRRWE\SRG (1 1$ = D 671 (1 1$ =\
WXDOL]JRYDQRX PDSRX VHL]PLFNpKR RKURYISQ@LD\ 60D RIY HQW
V~YLVLDFH V UHDOL]iFLR Y R\WNGERYD RKMR]HQLD VHL]PLF
W R X

,QIRUPiFLH R VHL]JPLFNHM DNWLYLWH D VHL]JPLFNRP RKUR]HQ
PDSRYE&FK YEUH]RY V~ SRGUREQH XYHGHQp Y pLImS) RV WLR WD GILDNF
GID Y FHQUDWWR HMURMRYHM ]JyQ\ 6. GXQDMVRX SBQMNLFMHM]BDF
YLW\ 9 RNROt ORNDOLW)\ QLH VSLOVEGZMB@ JR P L GRPHMQHD & BN W L |
QH MDY\ 3UL GRGUADQt AWPYEGFKUSREWEK SREYSRPVDWLN\ D G\QC
NRQAWUXNFDGYRQEFPKASHFLItN SURILOX ]INODGRY&FK S{G YUiWw
WHULVWtN SRGORALD D AWDQGDUGQéFK SRVWNXRER&FK HDNADIGR
QHEXGH VHL]PLENi DNWLYLWD UHVS VHL]PESMFLRKER)HOLIHND
REMHNW\ QDYUKRYDQ&FK YHWHUQ&FK HOHNWUIUQt

3UH YAHWN\ LGHQWLILNRYDQp QH PLIDQQR QW LY QNIRVGUNG@BW Q K |
RSDWUHQLD QD LFK JPLKXWGHBLRSDWURQHD VD QHSRYDAaX

SODWQéFK OHJLVODWtYQ\FK SUHGSLVRY

3UL GRNXPHQWIFLL JHRORJLPFWHYHVIVDRYBD\LHHMND YHRORJLFENG
JLFNEéFK FKDUDNWHULVWtKNQAMN®RODROME R QD VWRWRWL ORNDO|
QDYUKR YD@Q@®REX QHIJDWtYQH RYS MG R HHDELRWSRKpKR NRPSOH[X |
Y V-YLVORVWL V IQDYRXBRIWQRXE QP ROYWKRWQYDD QD JPLHUQHQLFE

9\SUDERYBUHGIK\WRURIHRORJLFN~ D LQALQLHUVNR JHROR
KRGQRWt YKKPGABRWQHQLD QIYQUKRWD YHMRWNQXWHM ORNTE
LQ&LQLHUVNR JHRORJL'FRMMO GWQHH SFRSGQBFK YUVWLH)
VWRALDURY' WRRQRWVYDKRYE&FK GHIRUPiFLt D HUy]JLH Y C



KRGORWO\Y\ YEVWDYE\ D SUHY G P\ RYDIWLUR R YNDYICHM. WX D NY D¢
JHPQ&FK Y{G D Y ]JiYLVORVWL RG Y&V OHGNRYtSUGEH VINRWPBRNEQ
NRQNUpWQH RSDWUHQLD QD HOLPLQIFLX QI QLH]QLNR F K H/FS ¢
ORJLFNp D K\GURJHRORJLFNp SRPHRR R YRR B-]HR O VGRYE F
SRPHURY ~QRRN@®RALD KODGLQ\ SRGJHPQHMPLYEBWYMMXIHVLY
D SRG

1DSOQHQLH XYHGHQHM SRALDGDYN\ WYRUt DNWXiOQD GRNXPHQWiI
Ni 8W~GLD *HRORJLFNé SURILDQQRNIVQLWH @DYYHKRYQOQHKQWHUSUH
JHRORJLFNHM GRNXPHQWIiFLID$FKDYDNWHUH]RNDQERYEFK SRPHURY
NODGDQ&FK YODVWQRVW!t ]iINODGRY&FK S{G > @ VWDELOLW\ ~]H
UDNWHULVWIDNWX @ ~6GEp V~ JHRORJLFNPGQH]\L ONKW R/WX I8 Y HSKUR | L O
GRY&FK S{G Y ]iXMPRYRP ~]HPt 3UL KRGQRWHRXRYMER NWRWWHQ [
Y\@XYDOL UHDOL]IFLE QORVWRGBRKHOMD FHONRYp KU~EN\ SUYpKR ]YF
NROHNWRUD SOHLVWRFpPQQ\FK D SOLRFPQQ\FK &WUNRY D SLHVNR)
PRAQp SRYDDHRNIQHCEDWISUDNWLFNEQHPHUIYWP QD UHALP REHK D
PXOiFLX SRG]JHPQ&FK Y{G YUIWDQH NYDQWLWDWRYYQ\FK D NYDOLWD

9 KRGQRWHQHM ORNDOLWH QLH MH HYLGRYDQi YHWHUQi HUY]LD U
,QWHQJLWX YHWHUQHM HUY]JLH ]QLAXMH SUHYDA&XM~FH JUDQXORPF
~VHNX tORYLWp D tORYLWR SRGLEBDRP SQRYMMYVEDINFLH D JY&EHQ
D Y\44LD SULURGMSO\YRRNR®tQDQLD ] QDSIWHM KODGLQ\ SRG]HPQC
QDYUKRMI@MRWWL QHEXGHWRDPQ\ YSO\Y QD PLHUX HUYJLH Y ~]HPt 9
VWXSRYEFK NRPXQLNiFLt MH PRRRIO SRYDARWDHUY]QH RSDWUHQLH

9 ]JP\VOH XYHGHQ@ORKWNRWRIL GRGUADQt 5WDQGDUGQ&FK SRVWXSH
]JiFLH JiINODGRY&FK NR QEGQUQPL & YRFIRKN SURILOX ][iNODGRY&FK S{
OLWD YKRGQi SUH UHDOLRPIRV WD Y UKROQOHMVWXSRP SUH UR]JKRG
EH IDNODGDQLD SORNRYD]INOBBR KEXG~ Y&EVOHGN\ JHRORJLFNEF
SRGUREQpPKR LQ&A&LQLHUVNR JHRORJLFNpPKR SULHVNXPX Y UiPFL SL

9 VSUIYH R KRIGQIFRWVMQt Y\ KRG\ YRYLY bKRYBRYWNM QD WHUPIOQG
SUDPM N ~ +RUQp 6DOLE\

.DS XYiG]D SRGVWDWQp FKDUDNWHULVWLN\ JHRWHUPiOQ\FK
X&tYDQEFK SUH WHUPIOQH B~%DIDA WNiYHUI HNPG O RINIDIOQRWMWAD Y U K
6S{VRE ]JDEXGRYDQLD JHRWH UPpRIPHKF K SO RRYGIBMEGKRHRYR G QHQ p

KR NROHNWRUD SOHLVWRFpPQQ\FK D SOLRFpPQQ\FK AWUNRY D SLH\
NROHNWRURY HWNEYNDX@HSPIQYyQX 1D ]iNODGHpXR WG H QIEHF R RANDPW R
RYSO\YQHQLH Y\X&tYDQ&FK SUtWRNRY JHRWQGBNIFRDFK Y{G QDY UKF
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Veterny park Sziget

Geologicka studia

Priloha | : Dokumentéacia preskimanosti zaujmového Uzemia.
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Veterny park Sziget

Geologicka studia

Priloha lla : geologicky rez zapad vychod.

Priloha Ilb : geologicky rez sever juh.
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