VYSOKE UCENI TECHNICKE V BRNE

BRNO UNIVERSITY OF TECHNOLOGY

FAKULTA STAVEBNI

FACULTY OF CIVIL ENGINEERING

USTAV POZEMNIHO STAVITELSTVI
INSTITUTE OF BUILDING STRUCTURES

COWORKINGOVE CENTRUM, OSTRAVA
COWORKING CENTRE, OSTRAVA

FOTOVOLTAICKY SYSTEM

TECHNIKA PROSTREDI STAVEB

DIPLOMOVA PRACE

DIPLOMA THESIS

AUTOR PRACE Bc. Krystof Zelenkov
AUTHOR
VEDOUCI PRACE ING . JAN MULLER, PH.D.

SUPERVISOR

BRNO 2023



IDENTIFIKACNi UDAJE O STAVBE

Nazev stavby: Coworkingové centrum, Ostrava
Ucel objektu: Administrativni budova
Misto objektu Katastralni Uzemi: Moravska Ostrava a Pfivoz

Parcelni ¢islo 2308/3
Popis stavby: Jedna se o novostavbu administrativni budovy, Objekt

Ma 3 nadzemni podlazi

POUZITE PRAVNI PREDPISY

Vyhlaska ¢. 268/2009 Sb., o technickych pozadavcich na stavby
CSN EN 62817: 2015 Fotovoltaické systémy- Posouzeni navrhu sledovani Slunce
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OBSAH DOKUMENTACE

- D.1.4.5 - Technicka zprava fotovoltaika

PREDMET DOKUMENTACE

Projektova dokumentace, D.1.4.5 - Fotovoltaika, fesi denni profil spotreby
elektrické energie, vybér panelu, velikost kolektorového pole a navrh

akumulatoru pro letni den v feSeném administrativniho objektu.

POPIS VYCHOZIHO STAVU

Coworkingové centrum ma pUdorysny tvar pismene L s plochou stfechou, je
navrzen s tfemi nadzemnimi a zadnym podzemnim podlazim. V pfizemi se
nachazi technické vybaveni objektu, baby office a Café bar. Druhé a treti podlazi
je rozdélné na dva celky, prvni celek tvori space office a v druhé Casti se nachazi
nékolik uzavrenych kancelari, pfednaskoveé a prezentacni mistnosti. Plocha

stfecha je vegetacni.
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Potfeba elektrické energie:

leto zima soucasnost | celkem léto celkem zima

spottebice, automatické dvere, nouzové

osvétleni, server, automatické rolety 500 500 1 500 500
vzduchotechnika 4800 4800 1 4800 4800
osvetleni v mistnostech 5500 5500 0,6 3300 3300
PC v kancelarich 500 500 0,5 250 250
Tiskarny 300 300 0,2 60 60
chlazeni 5960 0,7 0 4172
spotrebice v oblasti kavarny 500 500 0,5 250 250
Celkem [kW] 9,16 13,33

Typovy diagram dodavky elektfiny: 15. ¢erven/15. leden

Normalizované TDD

£ 15. cerven 2022 >

Prubéh celostatnich normalizovanych TDD - 15.06.2022
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Normalizované TDD

< 15. leden 2022 >

Prabéh celostatnich normalizovanych TDD - 15.01.2022
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Meésicni normalizovana hodnota:

leden

unor

bfezen

duben

kvéten

Cerven | ervenec | srpen

zati | fijen

listopad

prosinec

0,70

0,68

0,57

0,43

0,36

0,30 0,34| 0,34

0,35| 0,46

0,59

0,66

Normalizovana hodnota v pribéhu dne 15. ¢erven: 0,36

15. Leden:0,7

ROCN BILANCE + POKRYTI SPOTREBY VLASTNI VYROBOU (POUZE PROVOZ OBJEKTU A PANELY NA STRESE OBJEKTU
. . energrie' ucinnost | vyroba vyroba jednofkova spotieba/mési stuperw pokryta nutno
pocetdni] dopadajiciho .. spotfeba pokrytiv . .
. Fv den mésic P C Y spotieba dokoupit
zareni pracovni den mesici
kWh/m2/mésic % kWh/den | kWh/mésic kWh/den kWh/mésic % kWh kWh
fleden 31 40 19,1 19 594 224 4930 12 594 5524
finor 28 51 19,1 27 758 219 4353 17 758 5111
Ibiezen 31 99 19,1 47 1471 183 4029 37 1471 5 500
Jduben 30 140 19,1 69 2080 138 2 940 71 2080 5 020
Jrviten 31 155 19,1 74 2303 114 2511 92 2303 4314
erven 30 170 19,1 34 2525 96 2043 124 2166 4209
cervenec 31 175 19,1 34 2 600 107 2 366 110 2476 4841
srpen 31 165 19,1 79 2451 110 2414 102 2451 4 865
24 30 120 19,1 59 1783 111 2365 75 1783 4148
[ien 31 20 19,1 38 1188 146 3209 37 1188 4398
Jiistopad 30 48 19,1 24 713 190 4048 18 713 4761
Iprosinec 31 30 19,1 14 446 210 4615 10 446 5 060
celkem 1273 18911 39 823 46 18 428 58 251
Vybér pelu geho nastaveni:
Vybéypwpanela jeho nastav eni
Monokrystalickykrenik(mono)
VYSTUPY - PROVOZ OBJEKTU
nref=21,32%
=-0,44 %/K v
v ’ / Max. odbér 5,96 kW
NOCT =44,7 °C Celkovy denni odbér 13,32 kW
— - .
ANG = 4,0 % Ucinnost predb. 19,17 |%
Plocha panel 79,48 |m2
Sklon panels 20 ° "
P Rozmeér panelu 1,99 [m2
Smér natoceni = jih Pocet ks 40 ks
Wpeak (1ks) 287 W
Max vykon 11,5 kW
Akumulace pfes den 69,4 kW
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DENNI PROFIL SPOTREBY - VYROBY ENERGIE

(W] (POUZE POROVZ OBJEKTU + PANELY NA STRESE)
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DENNI DOBA [hod]
I piima spotieba vyrobena energie Cervenec 50 panel( 1999 x 994, 20,85 %

PROFIL DENNI SPOTREBY EL. ENERGIE PRO PROVOZ BUDOVY
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W spotiebice v oblasti kavarny
W Tiskarny
PC v kancelarich
M osvétleni v mistnostech
H vzduchotechnika

M spotrebice, automatické dvere, nouzové osvétleni, server,
automatické rolety
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ENERGIE DOPADAJICIHO ZARENI- LEDEN -
[kWh/m2Z/mésic] PROS'NEC
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Navrhové klimatické hodnoty

Pro aktualni a specifické hodnoty slune¢niho zareni byla vyuZita internetova sluzba od Photovoltaic

information system

Lat/Lon:

Cursor:
Selected:

Elevation (m):

PVGIS ver.

Use terrain shadows:
49.837,18.269 Calculated horizon
220 [OUpload horizon file
52 5 o version 5.1

| Vybrat soubor | Soubor nevybran

FROCONECTR) @ PERFORMANCE OF GRID-CONNECTED PV (%]

TRABIEEY Solar radiation database®
OFFGRID PV technology”
Installed peak PV power [kWp]”
MONTHLY DATA Systemloss (%[
DALY DATA Fixed mounting options
Mounting position *
o | e
™ o o L v

() PV electricity price
PV system cost (your currency)

Interest [%/year]

Lifetime [years]

| PVGIS-SARAH2 v|
| Crystalline silicon v

g
| Free-standing v/
[J Optimize slope

[J Optimize slope and azimuth
[
f
[

£ 45815 Eg 8611 [N

PVGIS-5 estimates of solar electricity generation:

Provided inputs:
Latitude/Longitude: 49837 18269
Horizon: Calculated
Database used:  PVGIS-SARAHZ
PV technology:  Crystalline silicon
PV installed: 1 KWp

System loss: 14 %

Monthly energy output from fix-angle PV system:
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Simulation outputs
Slope angle: 20"
Azimuth angle: -10°
Yearly PV energy production: 1015.8 kWh
Yearly in-plane irradiation: 1275.88 KWhim*
Year-to-year variability: 50.74 kWh
Changes in output due to:
Angle of incidence: -3.3%
Spectral effects: 1.64 %
Temperature and low iradiance: -5.81 %
Total loss: -20.38 %
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Monthly PV energy and solar irradiation

Month E_m H{ij_m SD_m
January 332 387 17
February 447 524 104
March 825 988 158
April 1162 1443 186
May 1221 1545 208
June 1280 1852 174
July 1346 1759 142
August 1241 1614 109
September 845 1192 134
October 671 825 134
Movember 380 471 72
December 268 358 T4
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@ Visualize resulis

Outline of horizon at chosen location:

Monthly in-plane irradiation for fixed-angle:

b

Wy an o
Worin

By B Oa M

E_m: Average monthly electricity production from the defined system [KWh].
:-}Him: Average monthly sum of global irradiation per square meter received by the modules
give [""‘*rr"’ﬂ"’]-

n system

SD_m: Standard deviation of the monthly electricity

1 due to year-to-year variation [kK\Wh].

e




PVGIS-5 geo-temporal irradiation database

Provided inputs Outline of horizon at chosen location:
Latitude/Longitude: 49.837,18.269 W
Horizon: Calculated i

Database used PVGIS-SARAHZ
Start year: 2020
End year: 2020

Variables included in this report:

Global horizontal iradiation: Mo
Direct Mormal Iradiation: Mo
Global irradiation optimum angle: Mo
Global irradiation at angle 35° Yes
Diffusaiglobal ratio o
Average temperature Yes I Hoezon haight H
== Eum height, Jung
S haight, Decamits:
Monthly solar irradiation estimates Global irradiation at angle
Month 2020
January B4.15
Fetruary E7.15
k] Masch 138,19
5 April 20831
g May 147.45
s m Juine 120,47
§ July 180.76
F August 166.5
E ne September 134.32
: Dclober B6.E3
z Movember 5253
5 Decamber 45.67
Monthly average temperature
...... - PR - J— 11200 Monthly avacage temperature
Maonth 2020
- January 08
' February 38
March 45
in Apl 98
] May 114
z June 174
i Juby 184
F August 19.7
B Sepbember 164
k Octaber 102

Nevember 46
Decamber 23
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Velikost kolektorového pole

Schéma rozmisténi panell
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