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3a koH(epeHUMATa ca JEMOo3UpaHH H MPHETH OT NMPOrpaMHUs KOMHTeT 72 jokiaza ot 114
aBTopa, paboTely B o61acTTa Ha ABTOMATU3ALIUATA HA JUCKPETHUTE MPOU3BOJCTBEHH NPOLIECH.

IpencTasennTe JOKNAIM ca B ACBET HAYYHW HANPaBACHNS KaKTO Cle/iBa:

I. Teopernuny npobieMy Ha aBTOMaTH3AIMATA Ha JHCKPETHOTO
TIPOU3BOJACTBO — 5 6p.

2. TexHONOrHM ¥ MAIUMHHU 33 ABTOMATH3UPAHOTO AMCKPETHO

TPOM3BOJCTBO — 14 6p.

ABTOMaTH3MpaHe OTOKA Ha JeTaiiaure — 4 6p.

Mpomumiens poGoTH U poGOTH3KH Pt KOMILTEKCH — 8 Gp.

ABToMaTH3atus Ha MOHTaxa — 7 Gp.

MexarpoHuka — 9 6p.

CuicTeMHn 3a yrpaBJieHHe B JUCKPETHOTO IPOH3BOACTBO — 9 6p.

HHoBanuu 1 MHKEHEPUHT HA aBTOMATH3UPAHOTO JUCKPETHO

MPOM3BOACTBO — 9 Gp.

9. CAD/CAM/CAE cHcTeMH H BUPTYaTHO HHKEHepeTBO — 7 6p.

NS YW

OpraHu3aidOHHHAT KOMMTET Onarofapd Ha BCHUKHM YYacTHHUM B KoHQepeHImsATa 3a
CBOCBPEMEHHOTO JICHO3MPaHe Ha HayuHUTE JOKIAAY U CIIa3BAHETO HA U3UCKBAHUATA 38 TAXHOTO
odopmsne.

OpraauzanoHHUAT Komuter Onarogapu Ha HUC ua TY-Codus u va dupmute “FESTO”
EOON -~ Cotwms, “BAHUKO” OOJ], — Bnaroesrpaz, “JIOTUCODT” EOOJ — Codus u “KMC
WHXEHEPUHIT OOJ” - IlnoBavB 3a (UHAHCOBOTO NOANIOMAaraHe MpOBEKAAHETO Ha
koH(epeHLmsTa.

Myatumenuiinuar auck 1 WEB npunoxenuero ¢ joknagute ot XX VI MHTK “Asromarusanus
Ha JMCKpeTHoTO mpou3soacteo” (AJIIT 2017) e obpaGoTeH W mOATOTBEH OT JoH. A-p umx. [laHdo
TomoB, kaTo OpraHu3alOHHMA KOMUTET My Garojapu.

3a 3abenexKy ¥ IPENOPBKY ce oTHacsiTE KbM Kateapa AT na M® nipu TY — Codwus, Gya.
“Ki. Oxpuacku” Ne8, ten.: (02) 965-27-55, 0895 590 330, e-mail: adp-konf@tu-sofia.bg
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U3NOJI3BAHE HA MOHOKPUCTAJEH CUJINIAN BHB
POTOBOJTANYHU CUCTEMHA

I'. IIpetanos, M. Hesuena, C. KbpryHoB

Pesiome: B nacmosuyama cmamust e pazenedQHo UsnOI36aHeMO HA MOHOKPUCIIANEH CURUYUL
6v6 YomosoIMAUUHY CUCEMY, KAMO HAYUH 30 ROJ0Bpseane na monionpogodumocmma. Jadenu
€a CMoHOCMU HA KNO HA OMOETHUME POMOBOIMAULHY CUCTEMY USZPAOEHY HA 6a3a CUNUYUIL

KiouoBn gymn: GOTOBONTaHUHM CHCTEMH, CHITHIHI, TOMUIOMPOBOIUMOCT.

1. BnBenenne

Bee Bph3Ka ¢ H3YEPNBAHETO Ha TPAAMULIHOHHUTE M3TOYHHIM Ha €HEPrMd U BIOLIABaHE Ha
€KOJIOTHYHOTO CBLCTOSTHME Ha MNiaderara 3eMs Ha OpedeH IUlaH H3HMKBA alTePHATHBHATA
CHEPreTHKa, NpUB/IMYallla BHHMAaHHE HE CaMO C HETPaJUIMOHHMTE METOAM 3a IONyYaBaHe,
npejasalHe U U3ROJI3BAHE HA EHEPrUsATa, HO — M ¢ HHUCKUTE PHCKOBE 33 MPUUYMHSABAHE Bpela Ha
oKo/HaTa cpena. Kino4oBH efeMeHTH Ha anTepHATHBHATA CHEPreTHKA Ce ABABAT BOJOPOAHATA U
CI'bHYEBATA EHEPIeTHKA, M3MCKBALLM NOBHIICHHE Ha e(PEKTHBHOCTTA Ha paboTa Ha OCHOBHHTE CH
KOMIIOHEHTH, KaTo HanpuMep (OTOENeKTpHuecKH NpeoGpasyBaTeNy B CIBbHUEBATA CHEPreTHKA,
npeobpasyBareNd Ha BONOPOAL B eNEKTPHYECKA eHeprus (TOMIMHHM €NeMEHTH), 3apsiHu
YCTpOHCTBA Ha €. €Heprua M noaoOHU. Pa3BHTHETO HA HAHOTEXHOJOTHATa OTKPH LIMPOKH
MEPCIEKTHBH 3a Ch3aBaHE Ha TaKMBa eJ€MEHTH Ha 0a3a HAHOKOMNO3WTHH CTPYKTYpH [1,2,3,4].
MHOTO eeMEeHTH Ha CI'PHYEBATA U BOJOPOHA SHEPTETHKA CE W3TOTBAT HA OCHOBATA HA CHJIMIIMIL,
TOpag¥ KOeTO IIOpecTHAT, aMOphHUAT CuInLMit Had-go0pe noaxoxaa 3a QopmupaHe Ha
KOMIIO3HTHH CTPYKTYPH C pasliigHa PasMEpHOCT, a CIeNOBaTeNHO — U ¢ pa3Ni4HM cBolicTBa. ToBa
06sCHABA MPOCTOTaTa HAa TEXHOJOIMATA 3a MOJYYaBaHE M BLIMOXHOCTTA 3a YNpaBjieHME Ha
CBOMCTBAaTa My.. OCBEH TOBa, M3MON3BAHETO HA CUITHLMA B KAUECTBO HA MOIJIOKKA JaBa OCHOBAHME
Jla Ce HajfBaMe Ha BBH3MOXHOCT 3a MO-HATATHIHHO WHTErpHpaHe Ha YKa3aHWTe YCTpoHcTBa B
mukpocuctemu (MEMC), hopMupany Ha 6aza CHIMLIHERH HOITOKKI.

TMopaay no-mankaTa OTAENUTENHA paboTa B CUIIMIMEBHS ABYOKHUC B CPABHEHHE CHC CHITHLIHS
(asopata rpasMna CHIHLMIE ~ CHIKLMEB JBYOKHMC CE XapakTEpU3Hpa C MOIOKHTENEH TOBAp B
CHIHMLVEBHS ABYOKHC, YHATO croinoct e B rpapuuute 1,6 (10° — 107)As/em®. 3onara ¢ obemen
3apaj B CHIAMIMS CE XapaKTepu3Mpa ¢ OTPULATENICH 3apsag, KOWTO 3a N-CHauumii BOIM 10
oboratssane N', a 3a P-cumuuwii — g0 obelHsIBaHE, €BEHTYATHO HMHBEPCHUS M Ch3JaBaHE Ha
MHBEPCeH KaHan noj ¢aszoBata rpaHuia. Hail-BayXHHAT CTATHYEH MapameThp Ha Tasy CHCTeMa e
H3KPHBABAHETO Ha [bHATA HA 30HMTE. 3aC/HO ChC 3apsja B M30JiaTOpa BaXKHM MapaMeTpu ca M
Pa3ApPEAEIEHUETO HA MOBBPXHOCTHUTE CHCTOSHHS MO OTHOIIGHHE Ha GHepruAra B 3apaHeHara
30Ha, TEXHUAT XapaKTep, KaKTo ¥ ¢heKTHBHOTO UM CEMeHHEe Ha 3aXBallaHe.

2. ITapamMeTpH Ha AUEJIKTPHIHOTO HOKPHATHE

Emue oT Hali-BajkHWTe mapaMeTpH Ha IMEIEKTPHYHOTO NMOKPUTHE ¢ Herosarta cTpykrtypa. C
TOMOLITa Ha €NEKTPOHHA AUPpPaKIMi ¢ KoHCTaTupaH amopdeH A0 ApeGHOKPHCTAICH CTPOEX Ha
cnoesete 0T SiOs, MOMYYEHH MO TEPMUHEH HAYMH YPE3 MUPOJM3a WM M3APCHHUE BBB BAKyyM.
CeITlacHO CHBPEMEHHHTE CXBAUIAHWS KBapLOBUTE MOKPUTHS, KAKTO H CaMOTO KBApLIOBO CTBKIO,
HUMaT CTPYKTypa, M3rpafieHa Ha 6a3ara Ha TeTpacIpH, BBB BLPXOBETE Ha KOMTO €€ HAMHPAT
KHMCJIOPOJIHHTE aTOMH, a B LIEHTBpa — cunuuueBHTe. TeTpaeapuTe ce IOMUpAT ChC CBOMTE BLPXOBE,
a He ¢ pp0OBETE WK CTPAHHTE, KAaToO 110 TO3M HAYMH 0Opa3yBaT KPBroBE ¥ BEPUTH, XapaKTEPHH 3a
KkBapua. PeilleTkata Ha CTHKIOTO MOXE [a MMa 3HaYUTENeH pa3Mep, BKIIOUUTENHO J0 obpasyBaHe
Ha KPHCTAIHH CTPYKTYpH ¢ pasmepu [+10 nm. PascrosHuero Mexmy ABa atoma CHIMIMH B
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peuIeTKaTa Ha CHIIMEMeBNst ABYoKuC ¢ 0,3 nm, pasMepsT Ha BpB3KaTa CHNMUMH — kucnopon e 0,162
nm, Ha BPB3KATa KUCIOPOA — KHCIOPOJ, KosTo ¢ hakTHdecku prd Ha Terpaenspa — 0,265 nm.
Bceexu aToM Ha KMCIOpOJa € CBBP3aH C JBa aTOMa Ha CHIHLMA. broibT Ha BPB3KAaTa CHIIHIMH —
Kkuciopos e 143170,

PentreHorpadcKuaT aHanu3 Ha CHIMLMEBMA HUTPHUA IOKa3Bd, 4€ C€ W3BECTHH JIBE
MoauduKauuM — o U 3, KOUTO UMAT GiU3Ka ITBTHOCT — CHOTBETHO 3,184 g/cm3 u 3,187 glem’.
OGHKHOBEHO EKCTIEPUMEHTANHO CE OTIPE/ICIAT CTOMHOCTH, KOUTO ca Mo-TroineMu  ca ot 3,44 go 3,7
g/em’. 3a o - MOTUHKAIMATA CE TIPHEMa, 96 HMa XeKCArOHAITHA CTPYKTYDa Che CIIEHATE PAasMEpH
Ha eneMeHTapHara peuerka: a=0,77 nm, ¢=0,56 nm, a 3a B - mogudukauuara a=0,76 nm, ¢=0,29
nm. TIpn Temneparypa mam 700°C craa momumopdHO npeppsimake Ha o- B - dasa. B
NOJTYTIPOBOAHUKOBATA TEXHOJIOTHA OOHKHOBEHO C€ W3MON3BAT aMOP(HM MOKPHUTHA OT CHIULIUEB
HHTPHI, KOMTO UMAT TUTETHOCT OT 2,78 no 3,21 g/cm3.

CunvnueBUAT HUTPUA MMa miMpoka 3abpanena 3ona — 3,8 1o 4 eV. I1pu crafina Temnieparypa
crietu@UIHOTO CHIPOTHBIICHUE Ha Teak NOKpuTHA € okono 10'2 1o 10" Q cm. Temneparypaust
KOe(MLMEHT Ha CBIPOTUBIEHHETO € OTpuuarelcH. /IHeNeKTpUIHATa KOHCTAHTA Ha KPHUCTAIHHS
CHJIMLIMEB HUTPHUA € roisMa — 9,4. 3a MOKpUTHATA, KOUTO C€ M3IION3BAT B MONYNpPOBOJHUKOBATA
TEXHONOIYA, T4 € B rpaHvuata oT 6 a0 11 B 3aBHUCHMOCT OT YCIOBUATAa Ha IMOJTy4aBaHE.
JlnenekTpuyuHaTa SKOCT Ha TE3 MOKPHTUS € OKOJIO 107 V/em.

IMacuBupamutTe U30JAUMOHHM COEBE €A NOMIOKSHM HA  Pa3fIMUHU  ENEKTPUYHH
HaTOBApBaHMS:

. ENIEKTPUYHHU nonera Ha PN npexoau, KOUTO MPOHKKBAT B U3011ATOPa;

. €JIEKTPOHHO TOJE MEXY afyMUHUEBHTE IIMHHK U TIOMYTIPOBOJHUKOBATA TIOJIONKA;

®  YNPABIABALIC ENEKTPUYHO NOJE MEXY reira 1 noanoxkara B MOS — Tpansucropa.

Haii-ronemure HaTOBapBaHHUS NPH TOBA ce MONy4aBar 3a ciydast Ha MOS — Tpansuctopa. [Tpu
HEro HanperHaroctTTa Ha MoJeTo JOCTHra 10° V/em. TonsMo 3HaueHue 3a CTaGHUIHOCTTA HA
NIONYNPOBOAHMKOBUTE MPUOOPK MMAT CleAHUTE ABa (hakTopa:

. HENPO3payHOCT Ha AMENEKTPUMHOTO fIOKPUTHE MO OTHOHICHHE HA KOMIIOHEHTHTE HA
OOKpLKapaliaTa cpefa, KOUTO aKo NPeMUHAT Mpes ANETeKTPUYHOTO MOKpHTHE, GHXa
JOBEINHU 10 NPOMSHA Ha pasnpeesieHHeTo Ha HUBaTa Ha (asoBara rpaHuila;

. cTabMITHOCT Ha 3apsijuTe M TAXHOTO paslipefielieHne B W30aTopa CNpsAMO CUIHH
enexTpuunn nosera. (He Tpabea pa ce-3abpaps, 4e MUTPUPAHETO HA 3apaaMTe MO
MOBBPXHOCTTA Ha U30J1aTOPa € PABHOCTOWHO Ha OOEMHU IPOMEHH. )

MDOTOBONTAHMHHTE  COJAPHM  KOJIEKTODH, HapuyaHyd  “CTbHUeBH  [AHENH® WK
“choTosoTAaMLN”, ca NpeAHA3HAYEHHM 33 JMPEKTHO npeofpasyBaHe Ha CIBHYEBATA CBETIMHA B
enekTpuueH Tok. Toli ce momaBa KbM KOHCYMAaTop MM KBM Hpeo0pasyBaTten, KOMTO H3MeEHA
U3XO/HOTO HalpeXeHUE Ha NMaHena, 3a Ja ro HalpaBd ChbBMECTHMO € H3MOI3BAHOTO OT PasjIMuHK
ypeau. Conapuure maHenu ce U3paboTBaT OT OTAEHU eeMeHTH (KIETKH) ¢ onpejeneHa moul. B
MOMEHTa Hal-pasnmpocTpaHeHaTa TEXHOJOrHS 3a HanpaBa Ha (HOTOBONTAMYHM ENEMEHTH € Ha
OCHOBATA HA CHITHLMA. i

H3non3paHute MaTepHam 3a nMpou3BoACTBOTO Ha (oToBontanyun kietku (PVC) ca:
MOHOKPUCTAJIEH CUINLINNA;

MONUKPHUCTANIEH CHIHLINIM;
TBHKOCNOWHY (DOTOENEMEHTH;
aMopdeH CHITMIIHNIA;

CMECEH THII.

loanbpxaniaTa KOHCTPYKi(MsSs € CBIIO OCHOBEH KOMIIOHEHT Ha (DOTOBOITAWYHHMTE
enexTpoucHrpaiu. Te Guar:

. doToBoNTaHYHH CcUCTEMH ¢ (WKCHpaHa MOANBPIKAIlA KOHCTPYKUMS (NacUBHU
CHUCTEMU);
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. €HOOCHH W [IBYOCHH CNEAALH CHCTEMH (TpaKepH).

3. MOHOKpHCTA/ICH CHAMHMI

ITepsaTa pasHOBHMIHOCT Ha CHIMLUMS € C HAUMEHOBAHME MOHOKPHMCTANeH CHIHIHH
(Monocrystaline Silicon, ¢-Si). [Tpu o6paboTkara My KpHCTanbT ce HapA3Ba Ha H3KIFOUHTENHO
TBHKM JUCKOBE, AeGenn okosno 0.2 mm, OT KOUTO ce u3paboTBaT caMMTe KJICTKH.

HpeuunsHocTTa Ha HpoLieca Ha H3PAcTBaHE Ha KPUCTala yBEIMYaBa LieHATa My, KOETO [IpaBd
Tesu PV xieTku Hali-ckbnute. 3a HaMalsIBaHe Ha UEHATA HAKOM KIETKH ce U3paboTBaT OT JICHTOB
cumuanmit (Ribbon Silicon), xofito ¢bIIo € MOHOKpHUCTAN, HO BB (hopMaTa Ha THHBK CJI0i. MacoBo
NpOM3BEIKIAHHTE MOHOKPUCTATHM eTku HmaT edextuBHoct 13-18%. EdektuBHOCTTa Ha
[aHENNTe BUHArM € MajKO [O-HHCKa, ¥ B caydas e okono 11-16%. Tunwuna Ttaxasa
¢oroBonTanuna Knerka ¢ mion| 100 cm2 ocurypsea MpH MaKCHMAIHO OCBETIeHHe MomHocT 1,5
W. C ysemuuaBaHe Ha TeMmmeparypata Ha Kiuerkara (OT IIpsAKO CITBHYEBO HarpsABaHe)
e)eKTHBHOCTTA Ha CHIINL{MEBHTE KIIETKH HAMAISBa.

Hackopo Ha nazapa ce mnosBuxa OMdOKaIHM MOHOKPHCTATHH MaHENH - HOB THI
hoTOBONTANIH, YMATO KOHCTPYKLMS O3BONABA CHOMPAHETO HA CTLHYESBA €HEPTHS OT JBETE CTPaHHM
Ha naxena. Topa noBHINaBa eeKTHBHOCTTA Ha MaHETHTE ¢ OKOMO 20%, TBBPAAT MPOU3BOJUTENIHTE.
budokanHuTe mMaHeNM ce MOHTHUpAT Ha CTHIO, Taka 4e CIBHIETO Ia OrpsgBa M JBETe CTpPaHH Ha
naxena.

BBb3MOXKEH € ¥ MOHTaX Ha MOKPHUB, aKO € Gosmucan B OA/ WK JPYT CBETHI LBAT, KOETO O1
M03BOJTHIIO CBETIMHATA J1a CE OTpasy B r'bpba Ha NnaHena.

4. TeHKocT0MHEN PoTOCNEMEHTH

Ha ocroBara Ha Ta3u TEXHONOMUA Ce IPOM3BEKIAT KIETKH OT PA3/IMYHK MATEPUAIH, KOUTO ca
OTNIOXEHH BBB BMJ Ha MHOTO THHBK CJIOH BBpXY JajeHa TOANOKKA. 3a CpapHeHMe, NpH
KJIaCHYECKUTE CHITULIMEBH eneMenTy nebenuHara Ha oTokierkara e oT nopafbka Ha 0,2 mm win
200 mm, A0Karo NPU THHKOCJOWHMTE eNemMeHTH AcOeniHaTa Ha reHepupauiys clof e camo
HAKONKO MHUKpoMerpa. JleGenuHata Ha crnos ce Ompenens OT koedHUMEHTa Ha IOMTbLIAHE Ha
CBETIIMHATA Ha JajieH Marepuan. B ciywait ue clofT € MHOTO TBHBK, CBETIMHATA OM ImpeMMHala
npes Hero 6e3 ga Gbe MOrbjHATA, a CIEIOBATENHO ¥ 03 Ja ce reHepupa eneKTpuuecTBo. Upes
H3MONI3BAHETO HA ThHKOCHOWHATA TEXHOJIOMMS CE HaMallsiBa CEpUO3HO LieHaTa Ha QOTOECTEeMEHTHTE.

OCHOBHHAT FIPEACTABUTEN Ha M3MON3BAHUTE 33 THHKOCIOMHMTE TEXHONOTHH MAaTEpPUAIHA €
amopdHuAT cunuimit (Amorphous Silicon, a-Si). Toit npeoGpasysa caermuHata okono 40 meTH no-
eHKacHO OT MOHOKPUCTATHISA, KOETO MO3BO/ISBA M3NON3BAHETO HA cioese ¢ AebenuHa mo 1 mm,
HAaHECEHW BBPXY OCHOBA ‘OT CTBKNO, CTOMaHa WJIM Jpyr Marepual. Peanusupar ce u
(oToRONITAYHY KIETKH C OCHOBa OT I'bBKaBA IuiacTMaca. THNUYHATa CTPYKTYpa Ha THHKOCTOSH
doroenement.

IpenumceTBo Ha amopdHus CHITMIMI € 3HAYMTENHO [0-HUCKaTa LieHa Ha PV wieTkara, KoeTo
omnpeiena KaKTo NPHIOKEHHETO MY B MAacOBH YCTPOMCTBA - KAJIKYJIATOPH, TPaiMHCKH OCBETUTEIH,
TaKa K B CTICHUAJIM3NPAHN - HarpuMep censopy. HeyocTaThk Ha aMOpQHUS CHITMIME € TTO-MaNKUsIT
KOS(UUHMEHT Ha MpeoOpasyBaHe HA CHEPTHATA ¢ THIHYHW CTOHHOCTH Mexnay 5 u 7% 3a cepuifHo
NPOM3BOACTBO U 0 13% B 11a6OpaTOpHU MOAENH.

CpaBHHTETHO TofisMa € CTOMHOCTTA Ha h mpu ThHKOCHONHMs Kaamuee Temypun (CdTe),
TEXHOJIOTUSATA 33 YHETO HAHACAHE € MPOCTa M MOAXOALIA 3a CepuitHo npoussoacTeo. Takusa PV
KIETKH ca W3MO0J3BaH B AeHCTBAIlyM CAbHYCBH eneKkTpouentpaiy B Iepmanns u CAILL, xakto u B
ctposamy ce 100-merasatosu B I'epmanus u Manaiizus.

CBILO THHKOC/IOEH MaTepuai e MeaHo-uHauesusaT asycenenun (CulnSe2) cve CrKpalleHHe
CIS, xofiTo peanHo chABPKA U MankH konudectsa enementd ot [, Il u V rpyna w ocurypsiea h =
13,5%. HesaBucHMO OT CpaBHHTENHO BHCOKAaTa My 3acera lieHa TOW € IpHBIEKaTencH ¢
BB3MOXHOCTTA 34 NMPOM3BOACTBO Ha PV KJIETKM C TNpPEeABApUTENHO 33JaleHyl XapaKTepHCTHKH,
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HEOOXOMMMH 33 KOHKPETHO MpUimKeHue. Mma U cepuitHO MPOM3BOACTBO HA 'BBKABH KIETKH OT
tosu Tun (Pliable SIC Solar Cell). 3a ypenuuasane Ha h go 19,5% e paspaboTeHa TEXHONOTHITA
CIGS, 6yxksata G B uMeTO ChKpaiueHune oTpassea npubabsHero Ha cheiuHenuero CuGaSe2.
CrinecTByBat U 1a60paTopHy paspabOTKH HA IHBKABH KJIETKH OT TO3M THII ¢ OCHOBA OT MOTHAMHUJL
nh=14,1%.

EnHo OT 0CHOBHHUTE NpeAMMCTBA Ha BCHYKH THHKOCIOMHH TEXHONOIHMH € MHOTO [0-ManKoTo
KONMYECTBO Ha W3NOI3BAHHTE MOJYNPOBOJHHKOBM MartepHaid (okoio 1%) B cpaBHEHHE C
obemuute TexHonoruu. Hampumep 3a miomy ot 1 m2 e neobxomuM okono | g amopden
cuniuuii JIpyr tvn ca Muoronpexoanute kietk (Multijunction Cell), unero HauMeHOBaHUE ce
JBJDKM Ha M3IOM3BAHETO HA HAKOJKO pa3iMuHM noiynpoponnuka (Hanpumep GaAs, Ge n GalnP2)
4 MMAmy, CHOTBETHO, HAKOJKO IPEXofia MeXAY TAX. BCek OT mosynpoBONHHLMTE NpeodpasyBa
MaKCHMAnHO e()eKTHBHO OTpEeNeHa YacT OT eXeKTPOMArHUTHYS CTIeKThp (He caMo BUAUMUES) Ha
CI'BHYEBATA CBETIIMHA, C KOETO ce yBenuuana h. CeliecTyBaT nabopatopiu obpasuu ¢ h = 40%, ot
KOMTO C€ O4akBa MPOM3BOJACTBO Ha CNEKTPOCHEPrMs Ha CHIIMTC LEHH, KaKTO KIACHYECKUTE
enekrpoueHTpany. fopaau Bucokata 3acera rpou3BO/CTBEHA LeHa NPUIOKEHUITA UM JOCKOPO Ce
OrpaHHYaBaxa rjaBHO B KOCMMYECKH anapard, HO Bede MMa TakuBa M 33 OUTOBH [E/H.

TnaBHOTO MpPEAVMCTBO Ha HOBUTE TEXHOJIOMH 33 THHKOCIOMHH MOXYIH € NMOCTHraHeTo Ha
HMCKa LieHa Ha BaT 3a MoxyywuTe. To ciefBa OT H3NON3BaHETO Ha HeAehUIMTHH MATEPHATH, MAJIKO
CHEPIUS M HECIOXKHO 06Opy/ABaHe, KaKTo M OT (hakTa, ye cioeere uM ca or 100 no 300 nmbTH no-
THHKH, B CPAaBHEHKE C AeOENMHATa HA CHIIMIMEBUTE KPUCTATHH KIIETKY.

Kputepusr, no KoHTO ce OLeHSBAT BH3MOXKHOCTHTE Ha €IHa KieTKa M Ha MaTepHala, OT
KOHTO ¢ m3paboTeHa, e KOe)MUUEHTHT Ha MpecOpasyBaHe Ha MOLIHOCTTA HAa eHEPTHHHUA OTOK B
€NEKTPMYHA MOIIHOCT, MO-M3BECTeH Karo koedunueHT Ha monesHo aeiicteue (KIIJ) nHa
YCTpocTBOTO. MOHOKPUCTAITHHTE CHIHLHMEBH GOTOBONTAUYHH KIIETKH HaAMUPAT ITPUIIOXKEHHE KaTo
U3XOHEH €EMEHT 3a CTaHIapTHU MOAYIHM 3a conapHu napkose W umat KIIJT ot 14 % no 17,7%.
Tlpu monukpucraniHUTE TO3M rfoKaszatenr € oT 10 % no 14 %, a W3NON3BAHMAT Marepual
CNONMKPHUCTaAIEH CHIIMIMKH. AMOpdHMTE HOTOBONTANYHY KIETKH, HAPUHYAHH OLE THHKOCIOHHH, ce
H3paGoTBar oT amopder cunuiwii u nmar KI He noseue ot 10 %.

4. M3Boam

. H3sicHeHH ca TEOpeTHHHMTE BBIPOCH, CBBP3aHH C MOJIYYABAHETO HA MOHOKpPUCTAICH
CHJTHLMI KaTO JMETEKTPUYEH COH.

. Haneun ca KITJ Ha ¢oTOBONTAMUHMTE CHCTEMH M3rPajeHU Ha Gasa MOHOKpUCTaIeH
CHIMUUi, KOUTO He 3aBumaBart 17,7%.
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USING MONOCRYSTAL SILICITY IN PHOTOVOLTAIC SYSTEMS
G. Cvetanov, M. Nencheva, S. Katrunov

Abstract: This article explores the use of monocrystalline silicon in photovoltaic systems as a
way to improve thermal conductivity. The values of the efficiency of the individual silicon-based
Pphotovoltaic systems are give.
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