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Zh. Shynybay, 1. Koshkin, S. Yessimkhanov

Kazakh national agrarian university, Almaty, Kazakhstan,
A. Bajtursynov Kostanaj state university, Kazakhstan

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.

Keywords: photovoltaic cell, solar energy, electric energy, voltage, current.

VK 321.384.3
K. C. lIpinbioaii, . B. Komkun, C. b. EcumxanoB

Kazaxckuii HalMOHAIBHBIN arpapHbIid yHUBEpCUTET, AnMaThl, Kazaxcras,
Kocranaiickuii rocymapcTBEeHHbIN yHUBEepcHTET M. A. baiitypceiHoBa, Kazaxcran

NCCIEAOBAHUE BJIUAHUA 3ACHEKEHHOCTHU
HA 9OPEKTUBHOCTD SKCIVITYATAIIUU
POTOIJIEKTPUUYECKUX DJIEMEHTOB

AnHoTanus. [IpuBeneHs! pe3ynbTaThl MCCIIEAOBAHUM BIMSHHMS CHEXHBIX OCAJKOB Ha NMPOM3BOAUTEIHHOCTH
COJIHEUHBIX 3JIEMEHTOB. IIpoBe/ieH IKCIEPHUMEHT ¢ M3MEPEHMSMHU HaIpSKEHUS XOJOCTOro Xoja M paboyero Toka
NIPY TIOCTEIIEHHOM OYHMIIEHHU OT CHEra COJIHEUHbIX (oToaIeMeHTOB. [locTpoeHsl rpaduKu 3aBUCUMOCTEH, COTrJIacHO
KOTOPBIM ITOJIYYHJIM 3aBUCUMOCTH BEPOSITHOCTEH BBINaJa CHEXXHBIX OCAJIKOB 3a 3UMHHH 1epruo U 3()(eKTHBHOCTH
UCIOJb30BaHUS COJIHEUHBIX MMaHEJIeH PacON0KEHHBIX B BEPTUKAIBHOM MOJIOKEHHH.

Ki1ioueBble cj10Ba: (HOTORIEKTPHUECKUI 3JIEMEHT, COJTHEUHAS SHEPT U, JJICKTPUUECKast SJHEPIHsl, HANPsDKEHHE,
TOK.

BBenenne. BripaboTka 3JEKTPUYECKON SHEPTUU OT COJHEYHBIX (POTODIEKTPUIECKUX MpeodpazoBa-
TeNe 3aBUCUT OT MHOTHX (DaKTOpPOB, HE TOJBKO OT HMOCTYTAIOIIEH pagualyy, HO U OT TaKUX acHEeKTOB
KaK: PACIOJIOKEHUSI COJIHEYHOTO IpeoOpa3oBaTens K COJHILY, 3arps3HEHHsI COJNHEYHBIX 3JIEMEHTOB,
o0JielcHeHNEe M TIOKPBITHE CHE)XHBIM OKPOBOM COJHEYHBIX 3JEMEHTOB. Bee 3T (pakTopbl 3HAUUTEIEHO
BIIMSIOT HAa BBIXOJHBIC TTapaMETPhl COJHEYHBIX AJIEMEHTOB. [IprMeHeHne CHCTeM CIISKeHHUS 3a COJHIEM
HE BCErJIa SIBIISICTCS ONPABIAHHBIM C TOUYKH 3PSHHUSI IKOHOMUYECKUX TTOKa3aTesel, 0coOEHHO 3TO KacaeTcs
MaJIOMOIIHBIX (POTOIHEPreTUUECKUX YCTaHOBOK. [103TOMYy ycTaHOBKa, KaK MPaBUIIO, yCTAaHABIMBAET MOJ
HEKHH CPeIHUI yroyi HakKJIOHA, 9TO PEUICHHs SBIISETCS NEHICBBHIM M MPOCTHIM. YCTaHOBKA COJHEYHBIX
MaHesel 1Mo/ YIJIOM SIBISIETCSI He Beeraa dPQEeKTUBHBIM. JTa 3()(HEKTHBHOCTD 3aBUCHT OT MECTa HAXOXK-
nenus snexkrpoctanuun. s Kocranaiickoii o6nactu Takoe perieHue, 0e3ycIoBHO ONPaBJaHO B JIETHHN
HEePHOJI, 2 BOT B TIEPHUOJ] C HOSOPS O anpelib yCTAHOBKA COJTHEYHOW MAHENH IOJ] YTIIOM MOXKET OBITh He
coBceM menecoobpasHo. B Kocranae 3agacTyio BbIafaeT CHET M MMEET MECTO OBITh CHIBHBIC CHEYKHBIC




Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

OypH, a Takke B OCEHHEE - BECEHHHUU IMEpHOJ| BHINIAJAaeT M3MOPO3b Ha JIEPEBBSIX W 3MAHUAX, KOTOPHIC
BITOCIIEZICTBAY OCBHITIAIOTCS] HAa 3eMJTIO, BCE 3TO HEOIATONPHATHO CKa3bIBaeTCs Ha APPEKTUBHOCTH UCTIONb-
30BaHUS COJHEYHBIX MaHesel. [loaromy ObLIM MpOBEEHBI UCCIEA0BAHNUS B 3MMHUI IIEPHO/] C BEPTHKAIb-
HO PAaCIOJIOKEHHBIMUA COTHEUHBIMU MaHEISIMU B CPABHEHUHU C COJIHEUHBIMHU MTAHEISIMU, PACTION0KEHHBIMU
MO YIJIOM.

Marepuaabsl u MeToabl. OOBEKTOM WCCIICIOBAaHUI SBUIUCH COJIHEYHBIC JJICMEHTHI W OaTapew.
MeTo/10JI0THYECKY0 OCHOBY MCCIIEIOBAHUI COCTABMIIM OOIICHAYYHBIC METOBI MIO3HAHUS — 3TO Hay4YHas
a0cTpakius, aHaIu3 U CUHTE3, CUCTEMHBI M CTPYKTYpPHBIH MOAXOABl. B mcciemoBaHWM TpUMEHSITHCH
METOJIBI MATEMAaTHIECKOTO aHAIIN3a, TIPEAMETHO-JIOTHIECKOTO U CTPYKTYPHO-(DYHKITMOHAIHHOTO aHAIN3a.

st aHanmu3a MCMONb30BAACh YCTAHOBKA, COCTOSIIAs w3 MATH 37eMeHToB mo 30 Bt kaxnas, Bce
AT JIEMEHTOB COCAMHEHBI TapaJUIeNIbHO.

PesyabTaThl uccieqoBanuii 1 ux oécy:xaenue. /s aHann3a BIMSHUS CHEXKHBIX OCAIKOB Ha BBI-
XOJIHBIC TIapaMeTpPhl (OTOIHEPreTHUECKOTO MpeodpazoBarens Oblia pa3paboTaHa METOIUKA HCCICHO-
BaHMUSI, KOTOPAs 3aKII0YACTCS B TOOYEPETHOM OUYHUIICHUU MaHeau oT cHera o 10 %.

[Ipu skcriepuMeHTax 3aMepsuIHCh HampspKeHus xoioctoro xona Uy, pabounit Tok I, 3aTem Bce 3TO
CPaBHHUBAJIOCH C MAaKCHMAalbHOW MOITHOCTRI0O DDV, ycTaHOBKAa KOTOPOH TMpeacTaBieHa Ha pUCYHKe 1.
INokazanusi mpuOOPOB CBEACHBI B TAOJHILY.

Pucynok 1 — YcraHoBKa AJ1s HCCIIEIOBAHUS BHIXOJHBIX ITAPaMETPOB

JlanHasg ycTaHOBKa COCTOMT M3 MeXaHU3Ma JJIsl PETYJIUPOBKH HAKJIOHA COJMHEYHBIX AJIEMEHTOB — 1,
TUTOIIAJKU ISl aKKyMyJisiTopa — 2, paMbl @OV — 3, KperuieHus U1 COJIHEUHBIX 3J1eMeHToB — 4, [1lapHup
MO3BOJIAIOLINM BpalieHue — 5.

BLIXO,Z[HLIC napaMeTpbl MaHesIel B 3aBUCUMOCTH OT CHEXKHOTO CJIOs

CHEeXHBII 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
Is, A 0,61 0,31 0,28 0,21 0,12 0,1 0,09 0,05 0,04 0,01

ITo m3MepeHHBIM TaHHBIM: HANPSHKEHUS] XOJOCTOTO XOJa CTPOSATCS 3aBHCHMOCTH €TI0 BEIMYHHBI OT
TJIOMIAZH CHEKHOTO CJIOS (PUCYHOK 2).

[lo W3MepeHHBIM NAaHHBIM TOKa KOPOTKOTO 3aMBIKAHHS CTPOSITCS 3aBUCHMOCTH €TO BEIUYHHBI OT
TUTOIIA U 3aCHEKEHHOTO CII0s (PUCYHOK 3).

JJist HarTsIIHOCTH aHall3a 3aBUCUMOCTH BBIPAOOTKH AJIEKTPUUYCCKON SHEPTHU OT CONHEYHBIX (HOTO-
npeoOpazoBareiell CTPOUM elle OAWH TpaduK — 3TO 3aBUCUMOCTh BHIPAOOTAaHHOI MOIHOCTH OT TOKPBI-
TUs GoTonpeoOpazoBaTes CHETOM (PHCYHOK 4).
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PucyHok 2 — 3aBUCHMOCTb HAIIPSKEHUS XOJIOCTOTO X012 Pucynok 3 — 3aBUCHMOCTb TOKa KOPOTKOT'O 3aMbIKaHUS
OT 3aCHEKEHHOCTH COJIHEYHbIX MaHeeH OT 3aCHEKEHHOCTH COJIHEYHbIX MaHeNeH
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PucyHOK 4 — 3aBUCHMOCTb MOIITHOCTH PucyHOK 5 — 3aBHCHMOCTB HAIPSDKEHHS XOJIOCTOTO X0Aa
OT 3aCHEKEHHOCTH COJIHEUHbIX MaHeNeH OT TOJIIIMHBI CHEKHOTO ITOKPOBa

st Gosiee TOUHOTO aHaIM3a TeHEPaLuH SJCKTPHUUSCKON SHEPTrHH (POTOIHEPreTUIECKOH YCTAHOBKH B
3aBUCHMOCTU OT HOKPBITHS (POTO3IEMEHTOB CHEKHBIMH OCaJKaMM, ObUIM NPOBEICHBI €Ie OJHH H3Me-
pernst. CyTh TaKMX M3MEPEHMH 3aKJII0OYAeTCs B MJIABHOM IMOKPHITHH (POTOIIEMEHTOB CHETOM TOJIIMHOM
or 0 10 6 MM, NP 3TOM CHUMAJUCh INOKa3aHWs BBIXOJIHBIX MapaMeTpoB. 3aBHCHMOCTb HAIPsDKEHUS
XOJIOCTOTO X0/a OT TOJIIUHBI CHEKHOTO MTOKPOBA MPEACTABICHA HA PUCYHKE 5.

AHaJIOTHYHO COTJIACHO BBIMICHIPHUBEIEHHON OIEpaluy, NMPOU3BOIWIACE HW3MEPEHHs 3aBHCUMOCTH
TOKa KOPOTKOT'O 3aMbIKaHMsI OT BETMUNHBI CHE)KHOTO IMOKPOBA (PUCYHOK 6).
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Pucynok 6 — Pucynok 7 — I'paduk 3aBucuMoct
3aBUCHMOCTH TOKA KOPOTKOTO 3aMbIKAHUS BBIPA0OTaHHON MOIITHOCTH (hOTOIHEPTeTHIECKOH YCTaHOBKH
OT TOJIIMHBI CHEXKHOI'O MOKPOBa OT TOJIIIMHBI CHEXKHOI'O OKpOBa

[TocTpoeH UTOTOBBINA TpapuK 3aBUCUMOCTH BBIPA0OTAHHOW MOIIHOCTH (POTOIHEPTeTUYECKON yCTa-
HOBKH OT TOJIIUHBI CHEKHOTO ITOKPOBa (PUCYHOK 7).

IIpoananu3upoBaB Bce NMPOU3BEICHHBIE U3MEPEHUS M 3aBUCUMOCTH MO JIBYM METOJUKAM MOKHO C
YBEPEHHOCTBIO CKa3aTh, 4TO st KocTaHaiickoit 00JacTH yCTaHABIUBATH COMHEYHBIC MMAHETH B 3UMHUHN
nepuoxa dhdexkTrBHee BepTUKATbHBIM 00pa3oM. KpuBbie 3¢ (eKTHBHOCTH WCHOJIB30BAHUS IPEIIOKECH-
HOTO crioco0a ImaHeseil moKa3aHbl Ha pUCyHKe 8.

Kna,% 1
Ar3o 2
12 0 YpOBEHD KA NPH BEPTHEATLHOM 0 pHeH TaImN

1 2 3 4 S (Rawm)
Pucynok 8 — KIIJI ¢oTosHEpreTHIecKoil yCTaHOBKU B 3aBUCUMOCTH OT KOJIMYECTBA MOKPBIBAIOIIETO CHETa

Ha ngannom rpaduke mon mudpoii 1 n3oOpakeHa TOYKa MOTEPh MPU BEPTUKAILHOW OpHUEHTAIIMU
COJTHEYHBIX 3JieMeHTOB. [lox 1mudpoit 2 moka3bBacTCs MUHUMANBHBIA ypoBeHb 3¢ dektuBHOCTH. [loa
UQpoii 3 moKa3aH MoKa3aTelb MPEUMYIIECTBA M0 MOIHOCTH MPU BEPTUKAIHLHOM MOJIOKCHUH.
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BeiBoapl. B 3akimoueHnr MOXXHO TIOJIBECTH TPEABAPUTENEHBIE HTOTH HUCCIIEOBAHUN: YeM OOoJbIe
BEPOATHOCTD BHINA/la CHEXKHBIX OCAIKOB 3a 3UMHHUHN Tepruoi, TeM Ooubiie 3P PeKTHBHOCTh MUCTIOIH30BA-
HUS COJTHECYHBIX TaHeNeH PacroIOKCHHBIX B BEPTUKAIBLHOM IOJIOKCHHUH. YTOJI HAKIOHA OT BEPTHUKAIh-
HOTO TIOJIOKCHUS KOHCTPYKIIUU (hOTOICKTPUYECKOW YCTAHOBKU JUIS ONPE/CIICHUS BEIMYUHBI HAUOOJb-
Iel TeHepaliy AIEKTPUIECKON SHEPTUU HEOOXOIUMO YTOYHATH B TIOCIIEIYIOIINX HCCIIEIOBAHUAX.
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Kazak y1TThIK arpapiblK yHHBepcuTeTi, Anmarsl, Kazakcras,
A. BaiitypceiHOB aTteiHAarsl KocTaHnailt MemitekeTTik yHuBepcuTeTi, Kazakcran

OOTOIJIEKTPJIK 3JIEMEHTTEPAIH SKCILTYTAHUATIAY TUIMJALIITTHE
KAP BACKAH/IBLUIBITBIHBIH OCEPIH 3EPTTEY

AHHoOTanMs. Makanana KYH 3JCMEHTTCPIHIH OHIMIUTINIHE KapIblH KayFaHBIHBIH OCEPIH 3€PTTEy HOTHXKEIepi
kenripinired. KyH 3JeMeHTTepiH aKpIpbIHIAI KapJaH Ta3ajaraH Kes3leri 00C XKypic KepHEYiH jKOHE JKYMBIC TOThIH
enuey Taxipudeci xyprizingi. Toyenninik rpadukTepl TYPFBI3bUILIBI, OJIAPABIH HOTHKECIHAE KBICKBI MEp3iMIe Kap
JKayy BIKTUMAJJIBUIBIKTAPBIHBIH KoHE TIK TYPBICHIH/A OpHAJIACKAaH KYH MaHEeNbIEPiHiH NaiaanaHy THIMIUIT Toyen-
JUTIKTEp1 aJbIHIBL.

Tyin ce3aep: GOTORNEKTPIIIK 3JIEMEHT, KYH SHEPTUSICHL, 3JIEKTP SHEPTHACHI, KEPHEY, TOK.




Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHrs cTaThu JUIs MyOJIUKAIIMK B )KypHAJIE CMOTPETh Ha CaiiTe:
www:nauka-nanrk.kz

http://agricultural .kz/

Penakrop M. C. Axmemosa, /[. C. Anenos, T. M. Anendues
Bepctka na xomnstotepe /4. H. Kaixabexogoii

ITopmwucano B meuats 18.04.2017.
dopmar 60x881/8. bymara odcernas. [Teuats — puzorpad.
17,5 m.n. Tupax 300. 3aka3 1.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



