BeiBoabl. PazpaGotan  skosiormuecku  O€30MacHbIM, MOTPY304YHO-
pasrpy304Hblid c1ocod HEPTENPOIYKTOB U3 KEIE3HOJOPOKHBIX LUCTEPH. [la-
HBI TEOPETUUECCKUE MOTOKEHUS U BOZMOKHOCTU PEIICHUS MPOOIEMbI TTOBBIIIIE-
HUs 3 (PEKTUBHOCTH MOJOTPEBA BA3KUX HE(PTENpoayKToB. PazpaboTaH HOBBII
METOJI pa3rpy3ku (ciuBa) HEPTH C MPUMEHEHHEM YCTAHOBKHM MHIYKIIMOHHOTO
HarpeBa >KEJIE3HOJOPOKHBIX IIUCTEPH. Takol MeToJ pa3zorpeBa OOUKHU HKeye3-
HOJIOPOXHBIX UCTEPH MPH 33JJaHHBIX MTapaMeTpax rapaHTUPOBAHHO 00ECIIEUUT
YCTOMYMBYIO Pa3rpy3Ky (CJIMB) BSI3KUX BBICOKOMAPAQHHUCTHIX HEPTEIPOAYK-
TOB JIa’K€ MPHU HEOJIArONPHUITHBIX BHEIIHUX YCIOBHUSX.
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YK 628.9.037
CEBEPUH O. A., k.T.H., AOUeHT Kadeapu oOyiagHaHHS HAPTOBUX 1 Ta30BUX
npomuciiB, [TonTaBcekuit HaIllOHATLHUN TEXHIYHUN YHIBEPCUTET

CUCTEMA KOHIEHTPAIII COHAYHOTO BUITPOMIHIOBAHHAA
I BUKOPUCTAHHA B SAKOCTI KOHCTPYKHOIMHOI'O
EJIEMEHTA I'EJIIOITPUCTPOIO

IIpoananizoearno oawni npo po3nodin eumpam COHAYHOL eHepeii | nepcnex-
Mueu homoeneKmpuiHo2o nepemeopenHsl, Hageo0eHO KOHCMPYKYIIO 3AT0MII0-
104020 2eniokoHyenmpamopa. Jocniodxceno enepeemuyni ma CneKmpaibHi Xa-
paKkmepucmuky  KOHCMPYKYIl  JHOMIHECYEHMHO20  2elI0KOHYEeHmpamop-
GomoenekmpuurHo2o nepemeopro8aia, 0OIPYHMOBAHA OOYLIbHICMb BUKOPUC-
MAHHS 3aNPONOHOBAHOT KOHCMPYKYIL 8 AIKOCMI 0aX)y 2elionpucmporo.
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IIpoananuzuposanvl 0annvle 0 pacnpeoenenuu pacxo008 COTHEYHOU dHep-
2UU U NepCneKmugbl YOMmMoIIEKMpULecKko2o npeobpazoeanusi, NpUeeoena Kom-
CMPYKYUsl npeomasgiowe20 2eiuokonyenmpamopa. Mcciedosamnvi snepeemuye-
CKUe U CNeKmpaibHble XapaKmepucmuKky KOHCMPYKYUU JTIOMUHECYEHMHO20
2eNIUOKOHYEHMPAMOP-POmodIeKmpuyecko20 npeoopasosamens, 000CHOBAHA
YenecooopazHOCmy UCNOIL308AHUS NPEOTIONCEHHOU KOHCMPYKYUU 8 Kadecmee
Kpblldu 2eU0yCcmpoucmed.

Data on the distribution of costs and prospects solar energy photoelectric
conversion are analyzed, refracting solar concentrator design is given. The
energy and spectral characteristics of luminescent solar concentrator design-
photoelectric converter is investigated, the expediency of using the proposed
design as a helio construction roof is proved.

IIpoGyaema Ta ii 3B’ 130K 3 HAYKOBHMHM Ta NPAKTUYHUMHU 3aa4amMu. [3
3pOCTaHHSAM TEMITIB CIIO)KMBAHHS E€HEPTOHOCIIB y MPOMUCIOBOCTI IMOCTAE MPO-
0JieMa BUKOPUCTaHHS aJlbTepHATUBHUX JiKepen eHeprii. Lle BiamnoBijiae ocHOB-
HUM mnonoxeHHsM Eneprernunoi Crtpaterii kpainu 1 3akony Ykpainu “IIpo
HETpaJuLINHI JIKepesa eHeprii , a Takoxk parudikauii YkpaiHow Kiorcbkoro
MPOTOKOJTy. BUKOpUCTaHHSI COHSAYHOT €Heprii MOKEe 3HAYHO MIJIBUIIUTH €deK-
TUBHICTh BUPOOHUIITBA, aJie 11e BUMArae 3aCTOCYBaHHSI IIPUCTPOIB MEPETBOPEH-
Hs1 T€JIIOBUIIPOMIHIOBAHHS B SIKOCT1 KOHCTPYKIIMHUX €JIEMEHTIB arnaparisb.

AHani3 pociimkens i myosikaniii. CoHssuHa €Hepris sSBIIsSIE COO0I0 Tpak-
TUYHO BiuHE i HEBMYEPIHE TeHepyloue JKepeso. Ii HOHOBIIOBAHMI XapakTep
BIJIKpUBA€E IIMPOKI MOXKJIMBOCTI JUIsl 3aCTOCYBaHHs. EHepris 1HIIMX MOHOBIIIO-
BaHUX pKepen (Birep, 6ioMaca, ripoeHepris i iH.), BIIACHE KaKydH, € MOXiI-
Humu eHeprii Conng. 3emHa atMocdepa BinouBae 36 % pamiamii, mo Haaxo-
uTh, nornuHac 17 %, a 47 % ~7,5-10" kBr/roaun Ha pIK JocsATae MOBEPXHI.
[TpnOaM3HO MOJIOBMHA €HEPTii BUTPAYAETHCS HA BUNTAPOBYBAHHS BOJIU, OJIU3BKO
1 % BHUKOPHUCTOBYETHCS (PIIOPOFO; YACTHHA, SKa 3aJMIINIIIACS, CKIIaIae 4-10Y
kBT1/rouH, 1110 3HaYHO MEPEBUIIY€E CBITOBHI PIBEHb EHEProcnoxuBaHHs. Kpim
toro, 10 40 % eHeprii HaAXOIUTh SK PO3CISHE CBITIIO.

BukopucraHHs TrejliOBUNIPOMIHIOBAHHSI B JIaHWW 4ac 3BOAMTHCS B OCHOB-
HOMY JI0 BUPOOHUIITBA HU3bKOTIOTEHITIHHOTO Teria. [lopsia 13 mum ¢oToenek-
TPUYHE NEPETBOPEHHS € NEPCHEKTUBHUM HANpPSIMOM, ajleé BapTICTh 1 HU3BKUUI
KKJ[ (0au3pko 18%) COHSYHMX CIEMEHTIB, a TaKOX PO3CISIHICTh
BUIPOMIHIOBAHHS 3HAYHO IMEPEIIKO/KAIOTh PO3BUTKY (POTOCIEKTPHUKH, 1
BIJITOBITHO BIPOBAPKCHHIO Y XapyoBld 1 mepepoOHI IPOMHUCIOBOCTI. Aje
HE3BaYKalOUM Ha I1€, 3aCTOCYBAHHS I'eIIONPUCTPOIiB OCTAHHIM YacOM BCE OLIBIIE
HaOyBae morupenHs [1].

IHocTtanoBka 3aBaanHsA. J[Ji1 3MEHIIEHHS BTpAT €Heprii y oToeneKTpuy-
HuX neperBoproBayax (PEIT) po3poOsiFoThest 1 3aCTOCOBYIOTHCS Pi3HI 3aX0/TH.
3 orJsily Ha KOHCTPYKUIHHI OCOOIMBOCTI KOHLIEHTPYBAJIBHUX CUCTEM s (o-
TOEJIEKTPUYHOTO MEPETBOPEHHSI HAMM CTaBWJIOCH 3aBJaHHS OOTPYHTYBaTH J0-
IITBHICTD X BUKOPUCTAHHS 1 K €JIeMEHTa KOHCTPYKIIii relioCyIapKu.
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BukJ/aaeHHs: MaTepiajly Ta pe3yJbTaTu. 3aJI0MIIIOI0Y] KOHIIEHTPATOPHU €
HaOUThII e(EeKTUBHUMHU MJIi BUKOPUCTAHHS MpPH (HOTOCIEKTPUUHOMY Iepe-
TBOpeHHI. [{[boMy KpuTepi€Bl BiANOBIIAI0OTh MPAKTUYHO BC1 TOCIIKEH] 3aJI0M-
JIIOF0Y1 KOHIIGHTpAaTOpH. BoHU y OUIBIIOCTI BUMAAKIB € MOOUTBHUMHU 1 HE BH-
MararoTh JOpPOroi Ta CKJIaJHOI CUCTEMHU criocTepexeHHs 3a CoHleM. 3a HEBU-
COKHMX CTymeHiB koHreHTpatlii neperpiBanas ®EIl e cmoctepiraeTscs, ToOTO
BIJICYTHSI HEOOX1HICTh NepeadayaT CUCTEMU OXOJIOKEHHSI COHTYHUX eJieMe-
HTiB. KpiM TOr0, 3a710MITFOI0U1 KOHIICHTPATOPH BUIIPOMIHIOBAaHHS MOXYTh BH-
KOHYBAaTH (YHKI1i KOHCTPYKIIHUX €JIEMEHTIB.

Haii6i1p111 nepcrneKTUBHUMU 3 TIOTJIAy BUKOPUCTAHHS iX B SIKOCTI KOHC-
TPYKI[IHHUX CIIEMEHTIB € JIIOMIHECIICHTHI COHsuHI KoHIieHTpartopu (JICK)
(puc.l). Bonu € cnaOOKOHIIEHTPYBATLHIUMHU ONITUYHUMU TPUCTPOsiMu. KoHIIeH-
TPYBaHHs BiJIOYBa€ThCS HACTYITHUM YHHOM:

BUIIPOMIHIOBAHHS, MOTPAIUIAIOUN HAa MOBEPXHIO IJIACTHHU, TOTJIMHAETHCS
BBesieHnM y OCK mroMiHODOpOM 1 IEpeBUNIPOMIHIOETHCS HA O14HY rpaHb . Co-
Hsrunuii enemenTt (CE) po3ramoByrots Ha 0iuHii cropoHi JICK [3]. V Bumaaky,
KOJIM IHTEHCUBHICTh COHSIYHOTO BUIPOMIiHIOBaHHS, sike Buxoauts i3 JICK, mo-
piBHIOE 200 MEHIIa BiJ] MPSIMOTO BUIIPOMIHIOBAHHS, BUKOPUCTAHHS KOHIICHTpA-
TOPIB JOIIbHE Yepe3 Te, IO IMOTIK pajiamii MepeBUIPOMIHIOETLCS B 00JIaCTh
MaKCUMaJIbHOI criekTpaibHOo1 uyTiuBocTi @EIL. Hamu oOrpynroBano, mo KK/
@OFEII 3011b11y€eThCsS HE3AJIEAKHO B1Jl IHTEHCUBHOCTI KOHIICHTPYBAHHSI COHSYHO-
ro BUIIPOMIHIOBAHHS.

Py

Puc. 1. Cxema koncmpyxyii JICK-®EII:. 1 - npame noenunanus ma peabcopo-
yist; 2 - noMiHecyeHmHUL COHAYHUL KOHYyeHmpamop; 3 — homoenekmpuyruii
nepemeopio8ay COHAUHO20 BUNPOMIHIOBAHHS]

[Tix yac mpoBeIcHHS eKCIIepUMEHTIB (pUC. 2) MU BH3HAYWIIH, 1110 CIIEKTPa-
JbHE TEPEPO3NOUICHHS MPSIMOT0 COHSYHOTO BHUIIPOMIHIOBAHHS HANOLIbIIE B
obomacti  750-800 HM. BukopucraHHS ~ KOHIIGHTpaTopa  JO3BOJISIE
MEePEePO3NOAUIATH CIIEKTPaTIbHUN CKJIaJ Teiopasiallii B 001acTh MaKCUMaIbHOT
YyTIUBOCTI KPEMHIEBOTO MEPETBOPIOBAYA, sika ckiagae /60 HM.
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JICK Moxe (pyHKIIIOHYBaTH SIK €JIEMEHT KOHCTPYKLII ad0 YCTaHOBKH, HE
NOTIPUIYIOUM TEXHIKO-TEXHOJOTYHUX MOKa3HUKIB. Hampuknaza, y MIOCKUX
MOJIIMEPHUX eJeMEeHTaxX KOHCTpyKiii MoxkiauBa ix 3amiHa Ha JICK. Ile
MOSICHIOETHCS THM, 1[0 BOHM HE BMMAaraloTh CHUCTeM crocTtepeskeHHs 3a CoH-
[[EM, PETEeNbHOTO OYMIIEHHS IUIOLIMH, SKI TOTJIMHAIOTH BUIIPOMIHIOBAHHS;
BIJIHOCHO 3HOCOCTIiMKi. TakuM 4YHMHOM, I1i KOHIICHTPYBAJIbHI CUCTEMH BUKOHY-
I0Th NOABINMHY QyHKUII0. He3Baxkaroun Ha Te, 1110 BOHU HE 3a0€31euy0oTh BUCO-
KUX CTYIICHIB KOHIIEHTpaIlli, JOLUUIbHICTh BUKOPUCTAHHS 3a0e3MeuyeThes 3a-
CTOCYBaHHSM iX SIK KOHCTPYKIIHHUX €JIEMEHTIB.

1,0

g ILe.o. //T-..>7 .
- / )(\ \\\*\1‘_\1
o /1 /N |\ ”‘
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Puc. 2. AnpokcumoraHi clIeKTpaTbHI XapaAKTePHCTHKH €JIeMEeHTIE KOHCTPY KIi
JICK-®EI] BigHOCHO MapaMeTplB COHSTIHOTO BHIPOMIHIOB AaHHS:

-~ JTIOMIHECI[eHIIS1 KOHIIeHTParopa;, == MOTMHHAHHA KOHIeHTPaTopa;
-~ KBEAHTOBE PO3MONiJICHHS COHTIHOTO BHIPOMIHIOBAHHS;
-~ o0macTh 9y JIHBOCcTi JOTOMEp eTROPIOBAMA

EKOHOMIYHY JONUIBHICTE BUKOPHCTAHHS 3aJOMITIOIOYUX KOHIICHTPATOPIB
COHSIYHOT CHEPTil SIK eIEMEHTIB KOHCTPYKIIii 200 YCTAHOBKH BUPAa3UMO 32 aHaJIo-
riero 110 [4] y Bursazi BigHomenHs Baprocti C 70 eIeKTpudHOol noTy)HOCTI W

g D Pee
W Do, mV, -V

ne D - moTik COHSYHOTO BHUIPOMIHIOBAaHHS Ha moBepxHi 3emii (y po3pa-
XyHKax npuitaemo 890 Br/M® JuTs HAIIOT KJTiIMATHIHOT 30HH); @y -Bi THOITEHHST
enexkTpudHoi eHeprii, BupoomoBanoi ®EII, go cBiTioBOi eHeprii, sika HaIXO-
IUTh Ha IUIOMIMHY KOHIEHTPATopa; Pck - BapTICTh ONTUYHOIO CEpelOBUIIA
KOHIIeHTpatopa; Pce - BapTicth oauuuii mwionii ®EIl; VA - BiHOIIEHHS CBIT-
JIOBOTO TOTOKY, MOTJIMHEHOTO KOHILIEHTPaTOpPOM, JO CBITJIOBOTO IMOTOKY, IO
MOTpaIMB Ha Oro MOBEpXHIO; V¢ - BIIHOMICHHS BUXIAHOTO CBITJIOBOTO MOTOKY
JI0 TIOTOKY B YChOMY OOCs31 3aJIOMJIIOIOUOTO KOHIIEHTpaTopa; Py - BapTiCTh
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OJIMHUII KOHCTPYKIIHHUX €JIEMEHTIB, 3aMICTh SIKUX YBOJUTHLCS KOHIIEHTPATOP;
Po - BapTICTh IHIIMX KOHCTPYKIIHHUX €JIEMEHTIB.

Hamu mocmimkyBanacss MOKIUBICTh 3aMIHU CBITJIONPO30POi YACTUHU J1aXy
TeTIONPUCTPOIO (PIYOPECICHTHUM COHSIYHUM KOHIeHTpatopoM [5]. Po3mipu
npuctporo — 1500x1000x1200 mm. Takum YWMHOM, YacTHHA IUIOIIMHU JaxXy
oyne Bignosimatu twrontyuHi JICK. KoHneHnTparop BUKOHAHMM 13 TTOTICTUPOITY 1
MicTuTh momiodop pomamin 6)K i3 xonuentpamiero 1,2-10° . 36inburenns
noTykHOocTi DEII BimOyBaeThcs 3a paxyHOK MEPETBOPEHHS KOHIIEHTPOBAHOTO
COHSIYHOTO BUIIPOMIHIOBaHHS B 00JIaCTI MAKCUMAIbHOI CIIEKTPAJIbHOT Yy TIUBO-
cti. KBa3iMOHOXpOMaTHYHE COHSYHE BUIIPOMIHIOBAHHS HAJAXOAMUTHh Ha MOBEP-
XHIO, sIKa crpuiimMae, 3 KpaTHicTio KoHueHtparii 1,37. BukopucroByroun (1),
OJICPKYEMO €KOHOMIUHUHN e(EKT BiJl 3aMIIICHHS KOHCTPYKIIHHOTO €JIeMEHTa
(y manomy Bumazaky aaxy), korpuii ckiamae 10,04 rpu/Br, mo y 2,5 pa3u men-
e BiJ cepeHbOi BapTOCTI (POTOEIEKTPUUHOTO TepeTBopeHHs. [Ipu npomy
HaMU HE BPaxOBYBABCS €(PEKT €KOJOTTYHOI Oe3MeKH BUPOOIIECHOT €JIEKTPOCHED-
rii [6], 1110 3HAYHO CKOPOUYE BAPTICTh (OTOCICKTPUKH JJIS €IICKTPOIIOCTAYAHHS
reToCyIapKHy.

BucnoBku. [IpoBeaeHi n10CiKeHHS J03BOJSIOTh CTBEPIKYBATH, IO 3a-
MiHa KOHCTPYKI[IHHUX €JIEMEHTIB I'eIIONPUCTPOIO, A€ 1€ MOXKIHUBO, MIOCKUMHU
3aJIOMJIIOIOYMMU KOHIIEHTPATOPAMU COHSIYHOI'O BUITPOMIHIOBAHHS MEPCHEKTHU-
BHa ¥ joriiabHa. C1aOOKOHIICHTPYBAJIbHI CHCTEMH, SIKI BUKOPHUCTOBYIOTHCS 3
METOI0 (POTOETCKTPUIHOTO TIEPETBOPECHHS, B IAHWKM Yac HEJOIUTbHI K OKpeMi
enemeHTd. Hamu moBemeHa MOKIIMBICTB 1 IEPCHIEKTHBHICTh 3aCTOCYBaHHS 3a-
JOMJTIOIOYHMX CHUCTEM, 10 KOHUEHTPYIOTh I'€J1OBUIIPOMIHIOBAHHS, 3a YMOB 3a-
MiHU HAMU €JIEMEHTIB KOHCTPYKIIN Ta yCTaHOBOK. J[OIIIbHUM, HA HAIy TyM-
KY, € JOCIIKCHHS] KOHIICHTPYBAJIbHUX CUCTEM B 1HIIMX TEXHOJOTTYHHUX TPO-
1ecax MalrMHOOYIyBaHHS.
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