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RESEARCH OF INFLUENCE OF SNOW COVER
ON THE OPERATIONAL EFFICIENCY PV CELLS

Abstract. The results of studies of the influence of snow precipitation in the performance of solar cells. The
experiment with measurements of open circuit voltage and the operating current with a gradual cleansing of snow
solar cells. Plotted according to which received depending probability lunge snowfall over the winter period and the
efficiency of the use of solar panels arranged in a vertical position.
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NCCIEAOBAHUME BJIMAHUA 3ACHE’) KEHHOCTH
HA DO@O®EKTUBHOCTD OKCIUVIYATAIINU
POTODIJIEKTPUYECKHUX DJIEMEHTOB

AHHOTaHI/Iﬂ. HpI/IBGZ[eHI)I PE3YIBTATHL I/ICCJ'IGI[OB&IHI/II\/II BIAAHIA CHCKHBIX OCAAKOB HA NMPOH3BOAUTCIBHOCTH
COTHCYHBIX 3CMCHTOB. [IPOBEICH IKCICPHMCHT C H3MCPCHHAMH HAMPSDKCHUSA XOJOCTOTO X0a M padovero Toka
TPH MOCTCIICHHOM OYHIICHHH OT CHETA COTHCYHBIX (DOTO3ICMEHTOB. [10CTpOCHBI TpaduKH 3aBHCHMOCTCH, COTIACHO
KOTOPBIM ITOJYYHJIN 3aBHCHMOCTH BEPOSITHOCTECH BBINAJA CHE)KHBIX OCAIKOB 3a 3UMHHUH nepuo u 3(dexrusHoCTH
HCTIOTH30BAHUS COTHCYHBIX MAHCICH PACIOI0KCHHBIX B BCPTHKAIBHOM ITOJIOKCHHH.

KimoueBbie ci1oBa: (JOTOINEKTPHUCSCKHI 3JIEMEHT, COJTHEUHAS 3HEPT U, INCKTPUYICCKAS SHEPTHSA, HAIIPSDKCHIE,
TOK.

Beenenne. BripaboTka 3IEKTPHUICCKON SHEPTUU OT CONHEYHBIX (POTORMEKTPUUCCKUX MpeoOpa3oBa-
TeNeH 3aBUCHUT OT MHOTHX (PAKTOPOB, HE TOMBKO OT MOCTYMAOIICH PaIHAllHH, HO U OT TaKHX ACICKTOB
KaK. PaCHONOKCHHS CONTHCYHOrO NPEeoOpazoBaTeNsd K CONHIY, 3arpsA3HCHHS COJNHEYHBIX 3JIEMCHTOB,
00NeICHCHIE U MTOKPBITHE CHEXKHBIM MOKPOBOM COJIHCUHBIX 3NIEMEHTOB. Bee 3TH (akTophl 3HAUNTEIIEHO
BJIMSIOT HA BBIXOJHBIC MAPAMETPHI COTHCUHBIX 3JIEMCHTOB. [[pUMECHEHHE CHCTEM CIIEKCHHS 32 COMHIIEM
HE BCETA SBJICTCS ONMPABIAHHBIM C TOUKH 3PCHHUS 3KOHOMHUUCCKUX MOKa3aTelneH, 0COOCHHO 3TO KacacTcs
MaJIOMOIIHBIX (POTOSHEPTETHUCCKUX YCTaHOBOK. [1o3TOMy yCcTaHOBKA, Kak MPaBHIO, YCTAHABIUBACT MOX
HCKUHM CPEIHUU YIOJI HAKIOHA, 3TO PCLICHHS fABISACTCS ACIICBHIM H HMPOCTHIM. YCTAHOBKA COTHEYHBIX
MaHEeICH MO YIJIOM SBISCTCH He Beeraa 3QpeKTUBHEIM. JT1a 3()(PEKTHBHOCTD 3aBUCHT OT MECTA HAXOXK-
npenms snekrpoctanui. s Kocranalickoit obmactn Takoe penicHue, 6€3yClIOBHO ONPABIAHO B ICTHHH
MEPUOJ, a BOT B MIEPHO] € HOAOPS MO anpenb YCTAHOBKA COMHEYHOH MAHETH IMOJ YIJIOM MOXET OBITh HE
cosceM 1ienecooopasno. B Kocranae 3agactyro BrImazaeT CHET U UMEET MECTO OBITh CHIBHBIC CHEIKHBIC
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OypH, a TakKe B OCCHHEE - BECCHHUM NEPHOJ BHINAIACT M3MOPO3b HA OEPEBBAX M 3OAHHAX, KOTOPHIC
BIIOCJICACTBUH OCHITIAIOTCS HA 3EMITIO, BCE 3TO HEOIATONPHUATHO CKa3bIBACTCS HA 3QPEKTHBHOCTH UCIIOb-
30BaHMS COTHEUHBIX naHeneH. [loaroMy ObLIM MPOBEACHBI HCCACAOBAHMS B 3UMHHH NIEPHOJ C BEPTHKATb-
HO pacCrnoJOXKCHHBIMU COTHCYHBIMU MAHC/IAIMU B CPABHCHUU € COTHCYHBIMUA MAHC/TAIMHA, PACIIOIOKCHHBIMUA
MOJ, VTIIOM.

Martepuanbt u meroabl. QOOBEKTOM HCCICAOBAHUEN SBUINCH COJHCUHBIC DJICMCHTHI W Oarapeu.
MeTomonoruueckyo OCHOBY HUCCICAOBAHUE COCTABHIM OOIIEHAYYHEIC METOAbI MO3HAHUS — 3TO HAYYIHAS
abcTpakuus, aHaTHN3 U CHHTE3, CUCTEMHBIH M CTPYKTYPHBIH MoAxoAbl. B HcciaeoBaHHHM MPHUMCHSIHCH
METOABI MATEMATHYCCKOTO AHANTN3A, MPEIMETHO-TOTUICCKOTO U CTPYKTYPHO-(PYHKIIMOHATIBHOTO aHATTH3A.

Hng anamm3a uemonp30Bajack VCTAHOBKA, COCTOSAMAs w3 IaTH 3meMcHTOB mo 30 Bt kaxnmas, Bce
ILITh 3JICMCHTOB COCAMHEHBI MAPAIIETBHO.

Pesyabratel uccnegosanuii u ux odcyxaenue. s aHanu3a BIMSHUS CHEKHBIX OCAIKOB HA BBI-
XOJHBIC MapaMeTpbl (POTOIHEpPreTHUYCCKOro mpeodpazoBarens Oblia paspaboTaHa METOIHKA HCCIEAO-
BaHUsL, KOTOPAsS 3aKIYACTCS B OOUCPEIHOM OUUIICHUN NTaHeu OT cHera mo 10 %.

[Ipu sxcnepuMeHTax 3aMepsiTuch HanpspkeHUs xonocroro xoaa Uy, padounit Tok I, 3atem Bce 3to
CPaBHHBAIOCH C MAKCHMAaIbHOM MOMHOCTBI0O DIV, ycTaHOBKA KOTOPOH MpEACTaBICHA Ha PUCYHKE .
[NToxazanns npuOOpPOB CBEACHEI B TAOIULYY.

Prcynoxk 1 — YcranoBka is Hicclie TOBaHMS BBIXOTHBIX ITapaMeTPoOB

JannHas yCTaHOBKA COCTOMT M3 MEXaHH3Ma I PETYIHPOBKH HAKIOHA COTHEYHBIX JJIEMEHTOB — |,
IUTOINAKH [T aKKyMyJsTopa — 2, pamel @OV — 3, kperuieHus A1 COMHEUHBIX 3neMeHToB — 4, [apaup
TIO3BOJIAIONINHN BPAIICHUC — 3.

BBIXOZ[HI)IC TIrapaMeTpPhL TIaHENEH B 3aBUCAMOCTH OT CHEXHOTO CIIOS

CHEXHBII TOKPOB 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
U, B 18.3 16,2 14,4 13.3 12.4 11,8 11,1 10,1 8.8 2.5
Les, A 0,61 0,31 0,28 0,21 0,12 0,1 0,09 0,05 0,04 0,01

[To u3MepeHHBIM JaHHBIM: HANPSLKEHHS XOMOCTOTO XOAa CTPOSTCS 3aBUCHMOCTH €0 BETMYHHBI OT
IUIOIIAH CHEXKHOTO CJ10sI (PHCYHOK 2).

[To w3MepeHHBIM JAHHBIM TOKa KOPOTKOTO 3aMBIKAHHUS CTPOSTCS 3aBHCUMOCTH €TO BEITHYUHBI OT
IUIOMIAH 3aCHEKEHHOTO CI0sI (PHCYHOK 3).

Jns HArsITHOCTH aHATH3a 3aBUCHUMOCTH BBIPAOOTKH BIICKTPUUCCKOW SHEPTUH OT CONHEUHBIX (HOTO-
npeoOpas3oBaTesic CTPOUM elie OAuH rpadyK — 3TO 3aBHCHMOCTb BEIPAOOTAHHON MOIIMHOCTH OT MOKPHI-
Trs QoTonpeobpazoBarens CHEroM (PUCYHOK 4).
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PrcyHOK 2 — 3aBHCUMOCTD HAIIPSKEHUS XOJIOCTOTO X01a Pucynok 3 — 3aBHCHMOCTH TOKa KOPOTKOT'O 3aMBIKAHUS
OT 3aCHEKEHHOCTH COJTHEUYHBIX TTaHe el OT 3aCHEKEHHOCTH COJTHEUYHBIX TTaHe el
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Pucynok 4 — 3aBUCHMOCTH MOIHOCTH PucyHok 5 — 3aBUCUMOCTD HAIIPSKEHUS XOIOCTOTO X0/
OT 3aCHEKEHHOCTH COJTHEUHBIX TTaHe el OT TOMIHBI CHEXKHOTO TIOKPOBa

s onee TOYHOTO aHATH3a FCHEPALIUH SICKTPHUSCKON SHEPTHH (POTOIHEPreTHICCKON YCTAHOBKH B
3aBUCHUMOCTH OT MOKPHITHA (POTO3JIECMCHTOB CHEKHBIMH OCAIKaMHM, OBLTH MPOBCACHBI CLIC OJHH H3ME-
pernst. CyTh TakWX M3MEPEHUH 3aKI0YACTCS B MIABHOM MOKPHITHH (HOTO3IEMEHTOB CHETOM TONIIHMHOM
or 0 710 6 MM, IpH 3TOM CHUMAIIUCH MOKA3aHHS BBIXOJHBIX MAPAMETPOB. 3ABUCHMOCTb HAIPSIKCHHS
XOJIOCTOTO X0OJa OT TONIIMHBI CHEKHOTO MTOKPOBA IPEACTABICHA HA PUCYHKE 3.

AHaNOTHYHO COTNACHO BBIMICTIPUBEACHHOM ONEPALMH, NMPOU3BOIUINCH H3MEPCHHS 3aBHCHMOCTD
TOKA KOPOTKOTO 3aMBIKAHHUS OT BETUUHUHBI CHEXKHOTO TTOKPOBA (PHCYHOK 6).
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Prcynox 6 — Prcynok 7 — I'paduk 3aBucHMOCTH
3aBHCHMOCTh TOKa KOPOTKOTO 3aMBIKAHHSI BBIPaGOTAHHOM MOTITHOCTH (POTOSHEPreTUIECKOH Y CTaHOBKU
OT TOJIIMHBI CHEXKHOT'O IIOKPOBa OT TOJHITHHBI CHCXKHOI'O IIOKpOBa

[ToctpoeH utoroBbiil rpaduk 3aBUCHMOCTH BHIPAOOTAHHON MOIIHOCTH (POTOIHCPreTHUCCKOM ycTa-
HOBKH OT TOJIIIHUHBI CHEIKHOTO MOKPOBA (PUCYHOK 7).

[Ipoananu3upoBaB Bce MPOM3BEACHHBIC H3MEPCHUS U 3aBUCHMOCTH IO ABYM METOJHKAM MOXKHO C
YBCPCHHOCTBIO CKa3aTh, uTo M1t KocTraHalickow 0OJAcTH yCTAHABIMBATE COJHCUHBIC MAHCIH B 3UMHHMA
nepuoy 3hGdeKTHBHEE BEPTHKATBHBIM 00paszoM. Kpusbie 3¢¢EeKTHBHOCTH HCIOIB30BAHUS MPEIIOKEH-
HOTO criocoda nmaHeneH noka3aHbl HA PUCYHKE 8.

I-,n.‘q.,% 1

14,0

(=]

WpoBeHb KA NpH BEPTHKATRHON O pHeH TALHH
 YPOBEHE KA NpH BEpTHKATLHOR OpHERTAIIN

6,0

4,077

2,07

1 2 3 a 5 {Rpam)
Pucynok 8 — KITJ[ dorosHepreTHyecko yCTAHOBKY B 3aBUCUMOCTH OT KOJIMYECTBA IIOKPHIBAIOIIETO CHETa

Ha pmannom rpaduke mox uudpoi 1 u3oOpaxkeHa TOUka MOTEPs MPHU BEPTHKATIBHOW OPUCHTAIIMH
comueunbix 3neMeHToB. [lox 1mdpoit 2 mokaspiBaeTCs MUHUMANbHBIH ypoBeHb d(dextuBHocTH. [lox
uudpoii 3 MoKa3aH MOKA3aTEe /b MPCUMYINECTBA 10 MOITHOCTH MPH BEPTHUKATHHOM TOI0KCHHU.
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