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Annomauun . Kyém sHepreTuka KypriMaiapy Typid (oTodeMeHTIap sueikanapu EpraMmuaa
KyéH_I HYpJIApUHHU OSHEPrust TallyBUMHUHI' FOKOPHU XapopaTiin HCCUKIIMK SHEPrud MaHOaura
aitmantupanu. Oparna Oy siuelikanmap reTepocTpyKTypaiapaaH mbopar Oynaau Ba xap OMPUHHHT
doriganu nm kodpunenTn 6up Hewa (HOM3HM TAIIKHUI 3TaAU. YIIOY HIIAA TeTePOCTPYKTYpPaH
Ky€ur 6arapesicu (OTOIEMEHTUHUHT (Hoiaamy vl Ko3PHUITUSHTH XUCOOTaH IH.

Kanur cy3aap: ky€m bsHepretuka Kypunmanapu, DoTosnekTp sueiikamapu, amopd
KpeMHHUH, POTO3IEeMEHTHUHT (oiinanu um ko3 dunueHTu
***k

AHHOTaLUSA. B pabote H3Y4YCHBI COJIHEYHBIE Oarapeiiku Ha OCHOBE
reTepPOCTPYKTypupoBaHHOTO  oTtodnementa. Paccuuran KIIJ[ rerepocTpyKTypupOBaHHOTO
q)OTOBHeMeHTa COJIHEYHOTI'O DJIEMEHTA.

KiroueBble cJI0Ba: COJHEUHBIE HHEPreTUUECKUE YCTPOMCTBA, (OTOINEMEHTHI, aMOpP(HBIN
KpeMHul, GpoTo3nexkTpuueckas 3pHEeKTUBHOCTb.

—

Abstrakt. The thermonuclear energy is the primary source of all energy resources on Earth;
coal, oil, gas; hydropower; wind and ocean energy. The sun is the source of all energy on earth.
Solar power photoelement cells with the help of sunlight settling energy carrier into a high-
temperature thermal energy source. Typically, each of these cells will be heterostructure and the
efficiency coefficient is 9%. In this study, the efficiency of a heterostructured solar cell photocell
was calculated.

Keywords: solar energy devices, photoelectric cells, amorphous silicon, photoelectric

efficiency



ConHeuyHBI CBET COCTOMT M3 YEThIpEX AaTOMOB BOAOPOJAa U OJHOTO aToMa TeiHs.
TepmosinepHasi peakuuss HadMHaeTCs, Korja temneparypa BHyTpu Comnma gocturaer T = 20
mnioHoB °C. Takum 00pa3oM, TepMOsiiepHasi SHEPTHUS SBISIETCS OCHOBHBIM MCTOYHHUKOM BCEX
SHEPreTUYeCKUX pecypcoB Ha 3emiie; yroib, He(Th, Ia3; THAPOIHEPreTUKA; DHEPrus BeTpa U

o 24
okeana. CoJiHIIE - MCTOYHUK Bcedl sHeprun Ha 3emsie. CoJiHIE BblIEseT B cpeaHeMm 88x10

. 12 -6
kanopuit temna wim 368x10° TBT sueprum B cexkyHay. OnHako Toibko 2x107% oT 3Toro

6
KoJuyecTBa sHeprud, T.e. 180x10° TBT, nocturaer noBepxHoctu 3emiau. 1o npumepHo B 5000 pa3

60.]'[]3]]16, YEM Y BCCX MMOCTOAHHBIX BJIGKTpOCTaHI_[I/Iﬁ Mupa.

Pucynox 1. Ilpu pacueme conneunou snepeuu yuumuléaemces KOIU4ecmseo dHepeull, usnryiaemou

conHeuHbiM ceemom Ha 1 m 2 naowaou.

DOHeprust COIHEYHOr0 M3IY4YeHHUs, MaJJalollero Ha BEPXHIO 4acTh aTMOC(Ephl, COCTABIsAET
1395 kBT/M?, ¥ 5Ta BeNMUMHA HA3BIBACTCS CONHEUHOI MOCTOSHHOM. OHAKO, TTOKA 3TO KOIMYECTBO
HE JOCTUTHET MOBEPXHOCTH 3€MJIM, OHO CTOJIKHETCSl C Pa3IM4YHbIMU IPOTUBOPEUUSIMU, U €TrO
KOJIMUECTBO Oy/IeT BApbUPOBATHCS B 3aBUCHMOCTH OT C€30HA U IMIMPUHBI pACCUUTHIBAEMON 00JIACTH.
Hanpumep, cpenHsisi HHTEHCUBHOCTb NTaJAI0OIINX Ha 3€MHYIO IOBEPXHOCTh COJIHEYHBIX JIyUEH:
- B crpanax Espomnsr - 2 kBra/M?;
- B Tponmueckux u a3uaTckux crpaHax - 6 kBru/M’.
Pecniy6nmka Y306exkucTaH - 0JJHa U3 caMbIX OJIaronmoy4yHbIX cTpaH. B cpennem 3a ro:
-300 mHEH - COTHCUHBIN ICHE;
-2980 + 3130 yacos, cpennsaa Temneparypa + 420C, npoaomKuTeNnbHOCTh 1HA 14-16 yacos;
- BO MHOTHUX pailoHax TemnepaTrypa noaaumaercs no + 700C;

- 3a Kaxablid kBaapat MeTp Bo3Hukaet 1900-2000 kBt conmneunas paguanus.
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Pucynox. 2. I'pagpux conneurnoii paduayuu no wupomam

N3BecTHO, YTO COJHEYHBIM CBET MOXHO PAacCMaTpPHBATh KAaK 3JCKTPOMArHUTHBIC BOJIHEIL.
CoracHO KBaHTOBOW TEOPHH DJIEKTPOMATHUTHBIC BOJHBI CUHUTAIOTCS SJICMEHTAPHBIMU YaCTHIIAMH
HyneBoil Maccel - poronamu. Co3gannbie ['epuem B 1887 roay ans mpeoOpa3oBaHUS COTHEYHOM
SHEpPruu B (POTORIEKTPUUECKYIO SHEPrui0, (OTOHBI CBETa B3aUMOJCHCTBYIOT C DJIEKTPOHAMH
HEKOTOPBIX METAJUIOB, /1aBasl AJIEKTPOHAM OIPEIEICHHOE KOJIMYECTBO SHEPTUH.

I'eTepocTpyKTypupOoBaHHBI  (OTORIIEMEHT  MpeoOpa3yeT  COJHEYHYI0 DJHEPrui0 B
ANEKTPUUYECKYIO PHEPTrHi0. ['eTepoCcTpyKTypUpOBaHHBINH (HOTOSIEMEHT - MEPBbIM, OCHOBAaHHBINA Ha
UCIIONb30BAHUM MOHO- WJIM MOJUKPUCTAIIIUYECKOTO KpeMHHS. TEeXHOJOTHYeCKOe pa3BUTHE
¢doTorIeMEeHTa JOKHO OBITh YETKO pa3/ieJIeHO Ha Tpu NokojeHus. PoTorneMeHT nepBoro Tuma B
MHUpe yCTaHOBJIEHO Ha 80 MpoIeHTaX CHCTEM, KOTopble MOTyT uMeThb 11-16% xoadduiuenta
MOJIE3HOTO JeicTBUsA; DOTOIJIEMEHT BTOPOTO THUIA OCHOBAaH HA KPEMHHUSA, KaAMUSA-TEIUTypa WIH
MeAHO-UHAMMN-ceneH ToHkuX TuieHoK. KIIJI atux yctpoiictB cocrasiser okono 8%. Koaddumment
ITJI tperbero Tuma dotosnementa coctaBisier 30-60%. Kakx mnpaBuio, TpeThe mMmokogeHUE
($OTOIMEKTPUUECKUX DJIEMEHTOB TaK)Ke€ HAXOIUTCS B CTaUMU DPa3pabOTKH M eIle HE SBISETCS
MOJTHOCTBIO chopMHupoBaHHOW TexHOoNOoTHEeH. OXuaaeTcs, 4TO HOpMajbHBIE YPOBHH W HH3KHE
YPOBHU MaTepUaloB B OyIyIIeM u3-3a YCTPONCTB C TeTEPOCTPYKTYpOH TMpHU MPOU3BOICTBE
HEOOJBIINX IEHEKHBIX CPEICTB MOTPEOYIOTCS.

IerepocTpykTypHBle (OTOIIEMEHTBI COCTOSTH W3 MHOTHX KJICTOK. ODTO YBEIHYHUBACT
MOIITHOCTh YCTPOMCTBA W CHIDKACT CTOMMOCTB. | €TepOCTPYKTYpHBIC (OTOIIEMEHTHI CHCTEMBI
HacTpoeHb! Ha 20-30 Moysst TOKa MOCTOSIHHOTO HanpsikeHus u cocrost uz 700-800 kietku. bonee
BBICOKHE HANpsHKEHUS MOTYT OBITh JIOCTHTHYTHI IyT€M TMOCIEAOBATEIHLHOTO COCTUHEHUS
Heckonmbkux Moxayied. dorosnementsr 100-150 BT Momyns ucmonb3yeTcss ¢ IMIMPOKUM KPyrom
nosib3oBateseii. TakuM o0Opa3oM, TeTepOCTPYKTYPHBIE (DOTORIEMEHTHI CHCTEMBl HACTPOWKH TpHU

CBETOBOM JHEPrMM U3IY4YEHHUs TpeoOpasyercs B IIIEKTPUUYECKYIO OHHepruro. MOHO wWiIn



MOJIMKPUCTAIUIMYECKU KpPEeMHHUIl OBbLT MEepBbIM, KTO Hayal HCIOJIb30BaThCS B IPOU3BOJICTBE
¢dorosnemenToB. Ha cerogHsmHmii JeHb reTepOCTPYKTYPHBIE (POTOIIEKTPHUECKUE CUCTEMBI MEHIO
HACTPOEK IOATOTOBJICHBI SIIMKAMU IO BCEMY MHpY, MOCTpOeHBbI oOyuaromme cucteMbl u Ha 80
npoueHToB 3apyoexkusie. Mx KIIJ[ cocraBnser 16+18% . B mociennue roasl reTrepocTpyKTypHbIE
(bOoTORIEMEHTHl CUCTEMbl HACTPOMKH, aMOP(pHBIH KPEeMHUH, KaAMUN - TeJUTyp MOJy4YeHbl B BUJE
ToHkux MmiaeHok. Mx KIIJ cocraBiger okomo 9 %, HO OHM J€lIEBIE B NPOU3BOACTBE, YEM

(bOTOBJIeKTpI/I‘ICCKI/Ie 9JICMCHTLI U3 MOHO- WJIH MOJUKPHUCTAIIINYCCKOTO KPCMHHUAL.

Pucynox 3. Ilanenu ghomosnemenma

PaccmorpuMm cnenyronuii  pumep. IIycth retepocTpykTypHbIi (poTosnmement cocrout (900)
kieTok. M ero momHocTh Oymer 1,5 Bt. B atom ciyuae, pasmep dororrementa 20 x 30 cwm.
[Ipenronoxum, 9To MIIOTHOCTH TOKa B (hoTodnemente G =500 Br/m?. Tenepp naxomaum KIIJ] Takoro
dorornementa. Kak W3BECTHO, YTO MBI MOXKEM pPACCUHTHIBATH MOIIHOCTh AaKKyMYJSITOpa IO
crenyromei hopmyre

__P

S.G

31ech n - o0Iee KOJIMYECTBO TE€TEPOCTPYKTYP (POTORIEMEHTOB COJIHEYHOU OaTapeiiku. B stom

n

ciyuae KITJ[ poroanemenTa Haxoaum 1o ciaeayromei popmyie

P=900-15=1350 Br
S=0.06m*-900 =54 m?

[Toacrapsist 3HaUeHUS TPEOYEMBIX BEIHYHUH B GOpMYITy HaxoauM 3P GEeKTHBHOCTH (OTOIIEMEHTA

n=135054-500 = 0.05

Wrak, umeem M =5%



[Ipeanonoxum, 9TO TIIOMAAL TOBEPXHOCTH COMHEYHOTO 3jeMeHTa S=0.25 M2, cuna toka 1=3 107
2 2 o
A/em”, mmotHOoCcTh pamuaru - G =300 Br/cm” .KoaddurmeHT mosie3Horo AeicTBUS UMEET 3HAYCHHE

1N =0.3%. Torga MOXKHO BBIYHUCIIUTH IEKTPOABMKYIIHECS CHITy. MOIHOCTD OaTapeiiku HaXOoauTCs

o ¢popmye

P=E-1=S-Gn
OTKy,Z[a, HaxXO0JuM 3HaAYCHUEC DJICKTPOABHIKYIIUECA CUITY
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E=S G n:300 10 _30'3:38
| 3-10
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B mHacrtosmiee BpeMs Hay4HO-HCCIEIOBAaTEIbCKHE pAaOOTHI IO  yCOBEPLICHCTBOBAHHE
FeTePOCTPYKTYPHBIX (POTORIEMEHTOB MPOAOIKAETCS, A Toro utoOsl noctur ux KIIJ[ 50+60%. B
pesynbTaTe S3TUX HCCIEAOBAaHUN MOIIHOCTh YCTPOWCTBa OyIeT yBEIMYEHA, a CTOUMOCTb

IMPOU3BOJACTBA PC3KO CHU3UTCA.
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