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1. TepmiHu Ta BU3HAYEHHS

DOTOENEKTPUYHNI  COHSAYHUMA  efleMeHT
(DCE) — COHAYHMM eleMEHT Ha OCHOBI (hoToedeKkTy.

GoroenektpudHu Mogyns (OM) — npuctpin,
WO KOHCTPYKTMBHO OO'€lHYE eneKTPpMYHO CrosyyeHi
MiXK coDOot0 (hOTOENEKTPUYHI COHAYHI eNeMeHTH | MaE
BUXIOHI KnemMu Ong  nig'€aHaHHA  30BHILWHBOTO
KOpUCTyBaya.

CoHsaYHa ¢otoenekTpmyHa batapes (COB) —
CronyyeHi MiXX CODOIO eNeKTPUYHO Ta MeXaHiYHO
(hoTOENEeKTPUYHI MOAYTII.

BonbTamnepHa — xapaktepuctuka — (BAX)
COHSIYHOrO enemeHTa, MoAyns, baTapei — 3anexHicTb
MK CTPYMOM HaBaHTaXKeHHs i Hanpyrolo Ha kKnemax
COHSIYHOrO  (DOTOENEKTPUYHOIO eNeMeHTa, MomyIs,
COHfIYHOT ©OaTtapei nNpu  MNOCTIMHMX  3HAYEHHAX
TemMnepaTypu COHSIMHMUX eNeMEeHTIB Ta IHTEHCUBHOCTI
COHSIYHOMO BMMPOMIHIOBAHHS, LLO HAAXOAMUTb.

TemnepatypHu Koe@iyieHT CTpYMY, Hanpyri—
3HAYEHH$, O XapakTepu3ye 3MiHy CTPYMy, Hanpyru
COHAIYHOrO efleMeHTa Npu 3MiHi Temnepatypu Ha 1°C.

CraHpapTHi  ymoBM BUNPODYBaHb COHAYHOIO
enemenTa, momyns, 6atapei (Standard test conditions
for solar cell, module, array) — ymoBu BMNpobyBaHb,
PErfamMeHTOBaHI 3a LLMbHICTIO MOTOKY COHAYHOI eHepril
1000 Bt/M? | TemnepaTypolo (HOTOENeKTPUHHMX
COHSIYHMIX enemeHTiB (25+2)°C.

[likoBa MOTYXHICTb COHAIYHOTO  efleMeHTa,
Mogyns, 6atapei, CTaHLji — MakcMManbHa NOTYXHICTb
OCE, mopyns, ©OaTapei, CTaHUii npW CTaHOAPTHWUX
YMOBaX BUMPODYBaHb.

MakcumanbHa notyxHictre  OCE, mogyns,
Oatapei, CTaHUjii — MOTYXHICTb (HOTOENEKTPUHHOIO
COHSIYHOTO efleMeHTa, Mofyns, GaTapei, CTaHLji y Touj
Ha BOMbTAMMEPHIN XapaKTEPUCTULI, [O€ 3HAYeHHS
LOOYTKY CTPyMYy Ha Hanpyry MakcuMarbHe.

Pepakuiro 4acTo 3anuTyroTh: WO SBAIOTE COBOI COHSAYHI
6aTtaper, skui npuHUMN iX poboTH, Y1 MOXKHa BUKOPUCTOBYBATU
ue pxxepeno enekTpoeHeprii A[Ans XUBNEeHHS He3Ha4YHUX
rocrnoAapcbKnUX NMPUCTPOIB i T.iH.

datv Bignosigi Ha Ui 3anuTaHHs peAakuis JKypHany
norpocusia rosoBHOro eHepreTvka BigAiny HaBirayiiHoro
3abe3nevyeHHs
AY “Aepxrigporpagia” AHapis Biktoposnua YEPHOBPOBKIHA.

mMopennaBcTBa i MaskoBoi  clyx6m

2. ®otoeneKkTpuyHi coHsauHi enemenTu (PCE)

MepetBopeHHst eHeprii Yy OCE 0a3yeTbcs Ha
oToBONMbTaIYHOMY edeKTi Yy HEeoAHOPIOHMX HaniB-
MPOBIOHMKOBMX  CTPYKTYpax Mpv BRAMMBI Ha  HUX
COHSIYHOTO  BMMPOMIHIOBaHHS. XapakTtepuctnkn OCE
3anexartb Bif KiNbKOCTI CBITNA, LLO Nafa€ Ha 1X MOBEPXHIO.
Mpy upomy OCE He BOATLCH KOPOTKOrO 3aMUKaHHS.

KpemHiei ®CE € HenHIMHUMU NPUCTPOSAMMA |
iX noBediHKy HEMOXIMBO OMMCaTW MPOCTOIO
(bopmMynoto Ha 3pa3ok 3akoHy OMa. 3aMiCTb Hel Anf
MOAICHEHHS  XapaKTEPUCTUK efleMEeHTIB  MO>XXHa
KOpWCTYBaTMCA CIMENCTBOM MPOCTUX AN PO3YMIHHS
KPUBMX — BOMbTaMMepHUX Xapaktepuctnk (BAX).

&0 eTpyM, A

nanpyra, B

Puc. 1. BonstamnepHa xapakrtepuctuka ®CE

Hanpyra xonoctoro xogy, WO reHepyeTbes
OHWM eNIEMEHTOM, AellOo 3MIHIOETbCSA Npu nepexomi
Bi, OAHOrO efleMeHTa A0 IHWOro B OAHIM MapTii 4u
B, €NeMeHTa OfHiEl PIPMU-BUTOTIBHNKA [0 IHWOT |
cTaHoBUTL Mamxe 0,6 B. Lis BenuymMHa He 3anexuTb
BiJ, PO3MIpIB efleMeHTa. |HaKle BUrNs4ae cnpaBa 3i
CTpyMOM. BIH 3anexuTb Bifg IHTEHCMBHOCTI CBITNA
i po3Mipy enemeHTa, TOOTO Bif MMOLL MOro NMOBepXHi.
HaBaHTaxytloun enemMeHT, MOXHa nobyayBatu
rpadik 3anexHOCT BUXIGHOI MOTY>KHOCTI Bi4, Hanpyru.



4 MOTYRHICTB, CTPYM

KDHBOK MOUMHOCTH
KPHBA NOTYRKHOCTI
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uanpyra, B

Puc. 2. I'padik 3anexxHoOCTi
BUXiAHOI MOTY>XHOCTi Bif Hanpyru

MikoBa notyxHicte OCE Bignosigae Hanpysi
npunbnusno 0,47 B. OTxe, ans Toro o6 npaBunibHO
OLJHUTWM AKICTb COHAYHOTO eNeMEHTa, a TaKoX 3apau
MOPIBHSHHS €neMeHTIB Mk cobolo B  OfHAKOBMX
yMOBax, HeOOXiQHO Tak MOro 3aBaHTaXwuTy, LWoO
BMXigHa Hanpyra popisHioBana 0,47 B. Ocb Yomy
OaxaHHsa 3abe3neynT MakCUmanbHy Bigdady Bif
@®CE cnoHykae [0 HeoOXigHOCTI  COPTyBaHHA
enemMeHTIB 3a BUXIAHVM CTPYMOM.

Baxnuneum mMomeHTOM pobotn DCE € ix
3aMeXHICTb  BiA4 TemnepaTypwu. [lpu HarpiBaHHi
enemeHta Ha 1°C Buwe 3a 25°C BIH BTpavae
y Hanpysi 0,002 B, To610 0,4% /°C.

¢ cTpyMm, A
————
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Puc.3. CimeiictBo kpuBux BAX
ansa temneparyp 25°C i 60°C

Y  ACHWM  COHAYHUM  OeHb  efleMeHTU
HarpiBatoTbcs go 60-70°C, BTpadaroun 0,07-0,09 B
KOXHWI. Lle HeoOXioHO BpaxoByBaTW NMPW PO3paxyHKy
(DOTOENEKTPUHHMNX CUCTEM EHEPrOXMBAEHHS.

KoediujeHT kopucHoi aii  (KKO) ®CE Ha
CbOrofAHi KONMBaEeTbCsA y Mexax 10-16%. Lle o3Havag,
o eneMeHT po3mMipom 100x100 MM 3a CTaHOAPTHUX
YMOB 3[aTHuK reHepyBatu 1-1,6 BT.

CTaHOapTHUMWM yMOBaMKM AN MacnopTm3ali
enemMeHTiB B YCbOMY CBIiTi BBaXaloTbCA TaKi:
ocBiTneHicte — 1000 Bt/™m?, Temnepatypa — 25°C,
cnekTp — AM 1,5 (COHAYHMIA CNEKTP Ha WWpPOTi 45°).

3. DdoroenexkTtpuuHi mopyni (PM)

Micnsa Toro, fK COHAYHI enemeHTM nigidpaHo
ans pobotn, ix HeoOXiOHO 3'€AHATW. 3a3BMYalt CepinHI
eneMeHTM YKOMMMAEKTOBAHO CTPYMO3HIManbHUMM
ciTKaMu, NPU3HAYeHUMU O NPUNAoBaHHA [0 HUX
€MeKTPONPOBIAHMX APOTIB.

OM MOoXHa cknafat y Oyab-aKi KOMOIHaLLi.
HamnpocTilunMmn 3 HMUX € NaHLIOXOK 3 MOCMiA0BHO
yBIMKHYTMX D CE. TakoX 3aCTOCOBYETLCS MapanefibHe
YBIMKHEHHS NTAHLIOXKKIB AN OTPUMAHHS Tak 3BaHOMO
NOCNIAOBHO-NapanenbHoro 3'eAHaHHs.

3a3Bmy4an OM  BMKOPUCTOBYIOTb  ANS
3apsaaKaHHsa akymynatopHux Oatapet (AB) 3 HOMI-
HasbHOWO Hanpyroto 12 B. Y Takomy pasi, K npasuio,
BOHU MicTaTb 36 DCB, AKi NOCNIAOBHO 3'€AHYIOTHCS |
repMETU3YIOTLCS LUMSXOM flaMiHYBaHHA Ha Nigknaaui
i3 3arapToOBaHOrO 3aXWMCHOMO CKNa, TeKCTOMITY Yu
antominito. ®CE npu UbOMY 3HaXoOATbCA MK ABOMA
Wapamu repmeTv3oBaHoi nnisky, 6e3 nositps. Lle
JOCAraETbCs LUMSXOM 3aCTOCYBaHHA TEXHOMOrI Baky-
YMHOrO namiHyBaHHs. HavlonTMManbHIWMM BapiaHTOM
€ BVKOPWCTaHHS MiaKNagKy 3i ckna, TOAl BOHO Moxe
BMKOPUCTOBYBATLCA K OMTUYHO MPO30PUN 3aXNCHINN
enemeHT. OfHak, MNpV HaABHOCTI MOBITPSHOIO
NPOLApKy MK 3axMcHUM ckioM i OCE BTpaT Ha
BINOMBAHHS | NOrMMHAHHA MOXYTb gocsirati 20-30%,
NOpPIBHSAHO i3 12% — 6e3 Takoro npoLapky.

EnexkTpuuHi napametpn ®OM HapaloTbca Tak
Camo, SK i AN OKPEeMOro COHSYHOrO enemeHTa, Yy
BUINAAI BOMbTAMMEPHO! KPWBOI 33 CTaHOAPTHUX
ymoB (Standard test conditions), To6TO npwu
COHsYHIM pagiauii 1000 Bt/m?, temnepatypi — 25°C i
COHSIMHOMY CrekTpi Ha wnpoTi 45° (AM 1,5).
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nanpyra, B

Puc. 4. EnektpuuHi napametpu ®M

Toyka nepeTVHY KpWBOI 3 BICCO Hampyr
Ha3MBaETbCA XoMoCcTMM xodoM — Uxx, Touka
NepeTuHy 3 BICCIO CTPYMIB — CTPYMOM KOPOTKOrO
3aMuKaHHe |, MakcmanbHa MOTYXXHICTb MOAyNs
BM3HAYa€ETbCA AK Hambinblwa noTyxHicte npu STC
(Standard test conditions).

Hanpyra, wo BignNoBigaEe MakCUManbHin
MOTY>XKHOCTI, HAa3MBAETbCA HAMPYrolo MakCMManbHOI
noTyXHoCTi (poboyoio Hanpyrolo — Up), a Bignosig-
HUM CTPYM — CTPYMOM MaKCWManbHOI MOTY>XHOCTI
(pobounm ctpymom — Ip).

3Ha4eHHs poboyoi Hampyrn Ans  Moayns,
L0 CKNAAAETLCA i3 36 eNeMeHTIB, CTaHOBUTVIME NPUON3-
Ho 16..17 B (0,45..0,47 B Ha enemeHT) npwu 25°C.

Takuin 3anac No Hanpysi MOPIBHAHO 3 HaMPYro
MOBHOro 3apsay akymynstopHoi 6atapei (ans
kncnotHux Ab — 14,4 B) HeoOxigHWin ona Toro, Lob
KOMMeHCyBaTW BTPATL y KOHTPONepi 3apsay-po3psay
AbB i BTpatv y ®M npu 1oro HarpisaHHi.

Cnig, 3ayBaxknTK, LLLO HaMpyra XonocToro xomy
MOZYNS Mano 3anexuTb Bif OCBITNEHOCT, ToAi sk
CTPYM KOPOTKOr0 3aMMKaHHS, i, BIanoBinHo, poboyunit
CTPYM, € MPAMO NMPOMOPLIVHMMM OCBITNIEHOCTI.

3 MEeTOl0 BUMKOHaHHS [epxXaBHUX nporpam
3 eHepro3bepexeHHs Ans aBTOHOMHOIO EeNeKTPOXMB-
NEeHHs  CBITNIOOMTUYHMX anapaTtiB Ha  CBITNIOAIOAHMX
Momynsx GeperoBumx HaeirauiHMX o0'ekTiB LepXriapo-
rpadisi BCTAHOBMIOE Ta BUKOPWUCTOBYE MOHOKPUCTAMIYHI
COHSYHI  (hOTOMOAYNI  BITYM3HAHOTO  BUPOOHULTBA,
AKiMatOTb Taki TEXHIYHI Ta eNeKTPUYHI XapaKTePUCTUKM:
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dDoToeneKkTpuuHUii Moaynb HaO OCHOBI MOHOKpUcTasiyHoro kpemuiio Tuny KV150/24(12)-M

EnexkTpuuHi xapaxkTepucTukm

KV150/24(12)-M

MakcumanbHa noTyxHicte Pmax, Wp 150+ 5
Crpym k.3. Isc, A 4,90 (9,80)
Hanpyra x.x. Voc, B 43,5 (21,75)
CTpyMm npu MaKCUMManbHiil NOTYXHOCTI

TexHiuHi XapakTepucTukmu

1585x805x34 +2 MM
1,275
MOHOKPUCTaNiYHUI KpEMHiil

Po3mip

3aranbHa naotwa, M2

Tun matepiany

Tun enemeHTa ncesfokeagpat 125x125 mm

CraHpapTHi yMOBUM ANA nacnopru3auii:
OcBiTneHictb = 1000 B/m? Cnektp = AM 1,5; T =25 °C.

Tmpp, A 4,45 (8,90) KinbkicTb enemeHTiB 72
Hanpyra npu MakcuManbHiit nOTyxHOCT ToswuHa cknaHOT NMLbOBOT 4
Vmpp, B 33,7 (16,85) NOBEPXHi, MM
a, %/ °C 0,02 Maca, kr 15
TemnepatypHi koediuieHt | [, % / °C -0,40 ) )
V% / °C 2058 Lictoecat Takmx oToenekTpuyHUX MOAyNIB
Temneparypa nosiTpa Bil —40 go +80 °C|  BCTaHOBNEHO Ha o. 3MiiHuM Ans  3abesnevenHs
HOMiHaﬂbHa Hanpyra 24 (12) B eJ'IeKTpOEHepI'IEIO pO3TaLLIOBaHOFO TaM MagdKa.
MakcuManbHa Hanpyra B cuctemi 1000 B MowicTb  TakMx Mopaynis  Hesabapom  Oyge
Jlonyck +5% BCTaHOBMeHO Ha CTaHicnaB-AmXKUIoNnbCbKOMY —

MepenHbOMY i 3afHbOMY Masikax Afis noOyToBUX
noTpeb 0bCnyroByOHOro NepcoHany.

DoToeneKTpuuHuii Moaynb HAO OCHOBI MOHOKpUCTAsliYHOro KpemHito Tuny KV75/12-M

EnexTpuuHi xapakrepucTukm

TexHiuHi XapakTepucTuKu

KV150/24(12)-M Po3mip 1205x535x34 +2MM
MakcumanbHa notyxHicte Pmax, Wp 75+25 3aranbHa niowa, m? 0,645
Crpym k.3. Isc, A 490 Tun matepiany MOHOKPUCTaniuHuii KpemHiit
c Hanpyra x.x. V_Ouc’ B - 21,75 Tun enemeHTa ncesaokeagpar 125x125 mm
TPYM NPU MaKCUManbHii NOTYXHOCTI — -
pym np R 4,45 KinbKicTb enemeHTiB 36
Impp, A
Hanpyra npu MakcuManbHiit NOTY}KHOCT ToswpyHa cknAHOT NMULOBOT 3
Vmpp, B 16,85 NOBEPXHi, MM
o, %/ °C 0,02 Maca, kr 6,9
TemnepatypHi koediuientn | (3, %/ °C -0,40 DoToeneKTpUHI MOAyNi BITYM3HAHOMO BUPOG-
Y. %/ °C -0,58 HWLTBA, LLO BMKOPUCTOBYIOTLCA CbOrofHi [lepxrinpo-
Temnepatypa noBiTpA 811 —40 10 +80 °C rpacielo  Ha 72 CBITHMX HaBirauiHWX 3Hakax Ta
Homi 28 15 Masikax, cepT1dIKOBAHO | BOHW HaAIMHO MpaLyoloTh
OMHanbHa Hanpyra Ha 3a3HaYeHNX HaBiraujiHMX 0b'eKTax.
MakcumasnbHa Hanpyra B cuctemi 1000 B MepcnekTBa  BMKOPUCTAHHA  COHAYHUX
Jlonyck +5% (hoTomopynis — y pasi BigcytHocTi JIEM — Benwuka,
- . YCICBITHI HaBirauimHi  3Hakn |1 MaskM MOXHa
CTanpapTHi yMOBYM ANA NAacnopTMsauii:  pepegectt Ha  TakuMii  CNOCIG  aBTOHOMHOO

OcBiTneHictb = 1000 B/m?; Cnektp = AM 1,5; T =25 °C.

.

eHepro3abesneyeHHs. Lle BUrigHO i 3py4Ho.

_____________

CoHsauHi poTomopnyni,
BCTGHOBJIEHi HA MAsiKy O. 3miiHuMIA





