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Tpy0, MpM UbOMY BOHM BCTAHOBMEHi B (hoKyCi napaboniyHnx KOHLEHTPAaTOPiB COHAYHOI eHepril.
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KopucHa mopgenb HanexuTb OO0 NPUCTPOIB NEepeTBOPEHHSA COHSIYHOI €eHeprii B enekTpuYHy
eHeprilo, SKi MOXyTb 6yT BUKOPUCTaHI B eHepreTuu,.

Bigoma coHs4Ha TenmnonoBiTpsHA eneKkTPpOoCTaHUia, sKka MICTUTb Npo3ope MNOKPUTTS OiNSHKM
3eMHOi MOBEpPXHi, BUTSDKHY TpyOy 3 TypOoreHepaTOpHWM BY3fiOM, MOKPUTTS Mae 30BHIiWIHIO Ta
BHYTPILLIHIO YacTUHy, siKi YTBOPIOOTb MK CODON LWiNMHY ANsi pyxXy Harpitoro noBiTpsi, BHYTPILLHS
YacTMHa MOKPUTTS | BWUTsXKHA TpyDa BUKOHaHI 3 TEnfonpoBigHOTO Marepiany i3 3aTeMHEHOH
NOBEPXHEID, MPU LbOMY BHYTPILWHA YacTUHa MOKPUTTA YTBOPHOE 3 MOBEPXHEK 3eMni 0O0AaTKOBY
WiNMHY, Nig BHYTPILWHBOK YACTMHOK MOKPUTTS Ha MOBEPXHi 3emsii po3TalloBaHa Tensoi3onsuis
[MaTeHT Ykpainn Ha kopucHy mogens Ne 80331, FO3D 1/04, 27.05.2013, Bion. Ne 10].

Heponikom [aHOi enekTpoCTaHLUil € HEMOXNUBICTb A40OATKOBO BMPOONATU enekTpoeHeprio 3a
paxyHOK iHLLMX MpOLEeCiB, a TakOX iHTEHCUMiKyBaTM NPOLIEC HarpiBaHHsS TENMOHOCIA i NiABULWUTU NOro
pobouy TemnepaTypy, 36iNbLUINTK LWBUAKICTL PyXYy Harpitoro NoBiTps Ao TypboreHepaTopHOro By3na,
He3Ha4YHUi Yac il poboTn NP HACTaHHI CYTIHOK, BEnMKa NnoLla eneKkTpocTaHuil B NnaHi, Wo 3HWXye ii
MOTYXHICTb i e(PeKTUBHICTb.

Ak NpoToTUN B3ATa COHAYHA TEPMOMOBITPSAHA €NEeKTPOCTaHLid, sika MICTUTb 30BHILLHE Npo3ope
MOKPUTTS, BHYTPILIHE MOKPUTTS, $Ki  YTBOPKOKTb MK COOOK  LWiNWHY, BUTSXKHY Tpyby 3
TypboreHepaTopHUM BY3JIOM, BHYTPILLHE MOKPUTTS i BUTSXKHA Tpyba BMKOHAHI 3 TennonpoBigHOro
Martepiany i3 3aTeMHEHOK MOBEPXHEN, NMPU LibOMY BOHO YTBOPKOE i3 TEMNOI30NALIEI0 HA NOBEPXHI
3eMni 4o4aTKoBY LWiNWHY, BHYTPILIHE MOKPUTTS BUKOHAHE MYCTOTINIMM i 3anoBHEHE TENNOHOCIEM, B
NOPOXHMHI BUTSKHOI TpybW KoakcianbHO BCTaHOBIEHa gogaTkoBa Tpyba, ska 3'egHaHa i3 UMM
NOKPUTTAM i Ti BEPXHiN Topeub, CNOPSMKEHUA 3BOPOTHUM KkrnanaHom [[1aTeHT YkpaiHn Ha KOpUCHY
mogenb Ne 84571, FO3D 1/04, 25.10.2013, Bton. Ne 20].

Heponikom OaHOi enekTpocTaHLUii € HEMOXIUBICTb A404AaTKOBO BMPOGNATU enekTpoeHeprito 3a
paxyHOK IHLIMX NPOLECIB, a TaKOX IHTEHCUiKyBaTV Npouec HarpiBaHHA TENMOHOCIA | NigBULWNTY OrO
pobouy TemnepaTypy, 30iNbLUINTK WBUAKICT PyXYy HArpitoro NoBiTps Ao TypboreHepaTopHOro Bysna,
He3Ha4YHWUI Yac ii poboTN NPW HACTaHHI CYTIHOK, BeMKa NoLla eneKkTpocTaHuil B NnaHi, Wo 3HWXKye ii
NOTYXHICTb | €(PEKTUBHICTb.

B ocHoBy kopucHOI Mofeni nmocTaBneHa 3ajada, po3pobuTU TaKy COHsiYHY (POTOENeKTpUYHY
TEPMOMOBITPSIHY ENEeKTPOCTaHLilo, B SKil BMKOHAHHS 30BHILUHLOrO MOKPUTTA Yy BUrMAgdi Tpyb, B
NOPOXXHMHI AKMX KOAKCianbHO i3 KifbLEBO LLISIMHOK PO3MiLLeHi pOTOENEMEHTU, PO3MILLEHHS 32 HUMN
no xoAy PyXy Harpitoro NOBITPsi BHYTPILUHBOIO NOKPUTTS Y BUrNsAi TPyO, Npu LbOMYy BCTAaHOBMEHHS iX
B (poKyCi mapaboniyHUX KOHLEHTPaTOpiB COHSAYHOI €eHeprii, OCHaLleHMX CUCTEMOK HaBEAEHHs Ha
CoHue, possonuno 6 gogaTtkoBo BUPOGRATU enekTpoeHeprito oToenemeHTamu i 3abesneunTn ix
OXOJIOMKEHHS, a TaKOX iHTEHCUIKyBaTU NpoLec HarpiBaHHA TEMNnoHOCIS i NiABULWMTK 1oro pobouy
TemnepaTypy, BignoBigHO, 36inNbWNTM LWBUAKICTb PyXy Harpitoro nosiTps 4o TypboreHepaTopHOro
By3na, 3Ha4YHO MPOAOBXUTU Yac il pobOTM NPU HACTaHHI CYTIHOK, 3MEHLUNTM MIOLLY eneKkTpocTaHLUii B
nnaHi, i NiaBMWKUTK 1T NOTYXHICTb | e(PEKTUBHICT.

lMocTtaBneHa 3agjaya BUPIWYETLCA TUM, LWO COHSAYHA OTOEeNeKTpnuyHa TepMOnoBiTPSHa
eneKkTpoCcTaHUis, fika MICTUTb 3O0BHILUHE MPO30pe MNOKPUTTH, BHYTPILUHE MYCTOTINE MNOKPUTTS,
3aMOBHEHE TEMJIOHOCIEM, TMOKPUTTA  YTBOPKTb MK COBOK  LiNUHY, BUTSXKHY Tpyoy 3
TypboreHepaTopHUM BY3JIOM, BHYTPILUHE MOKPUTTS i BUTS)XKHA TpybGa BUKOHaHi 3 TENonpoBigHOro
MaTepiany i3 3aTeMHEHOK MNOBEPXHE, B MOPOXHWMHI BUTSXKHOI TPybw KoakcianbHO BCTaHOBIEHA
popaTtkoBa Tpyba, ska 3'egHaHa i3 BHYTPILWHIM NMOKPUTTAM, 30BHILUHE MOKPUTTH, BUKOHAHE y BUMAA
TpyO, B NOPOXHUHI SIKMX KOAKCIanbHO i3 KiflbLEBO LLINTMHOI pO3MilleHi (hoToenemMeHT, a 3a HUMK No
XOAy PyXy Harpitoro MOBITPS PO3MILLEHi BHYTPIWHI NOKPUTTA y BUrmsAdi Tpyb, mMpu LbOMYy BOHM
BCTaHOBMeHi B OKyci mapaboniyHMx KOHLEHTPATOPiB COHSYHOI €Heprii, OCHALLEHUX CUCTEMOIO
HaBefeHHst Ha CoHue.

BUKOHaAHHSA 30BHILHLOrO MOKPUTTHA, Yy BUrNagdi psgy TpyO, [03BONSAE 3MEHWUTU Moy
enekTpocTaHuii B nnaHi i3 30epexeHHsAM ii MOTY)XHOCTI i 3abe3neuynTn opraHisauilo OXONOMKEHHS
doTOENEMEHTIB.

Po3MilLeHHst B MOPOXHUWHI TpyO KoakcianbHO i3 KiNbLEBOK LWINMHOK (POTOENEMEHTIB, A03BOMSIE
AoOaTkoBO  BUMpPOONSATM  enekTpoeHeprito  doToenemMeHTamn | 3abe3neynTu opraHisaudito X
OXOJOKEHHs1 ANnst ePeKTUBHOI poboTHw.

Po3mileHHs 3a poToenemeHTaMmn No Xo4y pyxXy HarpiToro noBiTpst BHYTPILLHIX NOKPUTL Y BUIMAAi
TpyO, 0O3BONSAE iIHTEHCMAIKyBaTK HarpiBaHHA pigvHU-TENnoHocia B Tpybax i B gogaTkoBin Tpybi ans
30inblUEHHsT WBMAKOCTI pyxy MNOBITpsi A0 TypboreHepaTopHOro By3na i 3abe3neynTn opraxisauito
OiNbLL IHTEHCMBHOIO OXONOMKEHHST (DOTOENEMEHTIB.

BctaHoBneHHa TpyO y dokyci napaboniyHMX KOHLEHTPATOPIiB COHSAYHOI €eHeprii, A03BONsE
NigBULLNTKA  IHTEHCUBHICTb TpaHCOpMyBaHHA NpPOMEHUCTOi eHepria  CoHusA 3a  [OMoMOrot
POTOENEMEHTIB B E€MEKTPUYHY i HarpiBaHHS PiguMHU-TENSIOHOCIA ANs 30iNbLUEHHSA LUBUAKOCTI PyXy
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noBiTpsi 4O TypbGoreHepaTopHOro By3na, 3MEHLUNTY NOLLY eNeKTpOoCTaHLil B nnaHi i3 36epexeHHaM it
NOTYXXHOCTI, aKkymMynioBaTu [oOaTKoBe Tenno Ans PiBHOMIPHOI poBOTWM enekTpoCTaHUii BNpoaoBX
XMapHOro OHs1 i 3Ha4YHO NMPOAOBXUTY ii pOOOTY MPU HACTaHHI CYTIHOK.

CnopsampkeHHs napabonivyHNX KOHLEHTPATOpPIB COHAYHOI eHeprii cMcTemMor HaBeaeHHs1 Ha CoHue,
[03BOMSIE MakCMmarnbHO BUKOPUCTOBYBaTH eHeprito COHLSI BMIPOOOBX OHS.

Ha dir. 1 - 300paxeHa coHsAYHA oToEenekTpnyHa TEPMOMOBITPSHA enekTpocTaHuis 3
dparmMeHTamMn MO3OOBXHIX po3pi3iB; Ha dir. 2 - 3006paxeHa Tpyba i3 OTOENEMEHTOM i
KOHLEHTPaTOPOM COHSAYHOT eHeprii, iX nonepevHnin po3pia no A-A.

EnekTpocTaHuis MIiCTUTb 30BHILLHE NPO30pe MNOKPUTTS, BUKOHaHe Yy Burnsagi psgy Tpyb 1,
Hanpuknag i3 ckna, siki Yepesa konektop 2 i natpybok 3 3'eaHaHi 3 BUTSXHOK Tpyboto 4. B NOpOXHMHI
Tpyb 1 koakcianbHO i3 KiNbLEBO LLINWMHOW0 5 po3MilleHi hoToeneMeHTn 6, a 3a HUMK MO XOAY pyXy
HarpiToro nNOBITPS PO3MILLEHi BHYTPILIHI NYCTOTINi MOKPUTTS, HaNpuknag, 3ateMHeHux Tpyb 7 i3
TennonposigHOro marepiany, Hanpuknag, wigi. Ui Tpybu 3anoBHeHi piguHON-TENNOHOCIEM,
Hanpuknag, mMawuvHHUM Macnom. ButspkHa Tpyba 4 BuMkOHaHa 3 TennonposigHOro martepiany i3
3aTEMHEHOI0 MOBEPXHE. B MOpPOXHWMHI BUTSHXKHOI TpyOM 4 KoakcianbHO i3 KinbLEBOW LWinMHOK 8
BCTaHOBIEHa AgodaTtkoBa Tpyba 9 i3 TennonpoBigHoro martepiany, Hanpuknag, migi. Tpyba 9 3'egHaHa
yepe3d natpybok 10 i komektop 11 i3 Tpybamm 7. Tpybm 1 ocHaweHi napaboniyHumm
KOHLleHTpaTopamn 12 COHSIMHOI eHeprii, Npu uboMy coToeneMeHTn 6 i Tpydbu 7 po3MilleHi B iX
dokyci. Tpyou 1, 7 | koHUeHTpaTopn 12 BCTAaHOBNEHI B HAaNpsMKY 3 NiBOHSA Ha MNiBHIY nig kKyTom go 60°
BiHOCHO rOpWM30OHTanNbHOI NnowmHKU. MapabonivyHi kKoHUEeHTpaTopyn 12 COHSAYHOI eHeprii OCHaLLEHi
cucTemMolo HaBefdeHHsA Ha CoHue, sika BKIoYae mexaHisamm 13 nepeMilleHHs KOHLEHTpaTopiB HAaBKOIO
doToenemeHTiB 6 | TpyD 7 3a 3agaHoo TpaekTopieto, AaTtunkm 14 nonoxeHHa CoHus i MikponpoLiecop
(Ha KpecneHHsix He nokasaHun). ButskHa Tpyb 4 ocHalleHa y BepxHin YyacTuHi TypboreHepaTopHUM
By3nom 15. BepxHsa yacTMHa gogaTtkoBol Tpybu 9 3anoBHeHa NoOBITPSM i OCHaweHa knanaHom 16.
KoHueHTpaTopu 12 BCcTaHOBMeEHi Ha onopax 17, a BuTsxkHa Tpyba 4 Ha dpyHaamenTi 18. lMigTpymytodi
KOHCTPYKLUIT Tpyb 11 7, dpoToenemeHTiB 6 Ta TpyO 4 i 9 Ha KPECNEeHHi He NokasaHi.

EnekTpocTtaHLiga npautoe HacTynmHUM YNHOM.

CoHsiuHe BUMPOMIHIOBAHHA MOTpannse Ha napaboniyHi kKoHUeHTpaTopu 12 COHSIYHOI eHeprii,
BiAOMBAETLCS Big HWX, NPOXOAMTL Yepes Npo3opi Tpybn 1 Ta KOHUEHTPYETLCHA Ha boToenemeHTax 6 i
Tpybax 7. MNMpu LbOMy KOHLIEHTpOBaHa NpomeHucTa eHeprist CoHUSA TpaHCOPMYETBCS 32 4OMOMOTOH
doToenemMeHTIB 6 B eNMeKTpUYHY, sika BiJBOAMTLCS 3a MPU3HAYEHHAM, a TPYOU 7 3 MalLMHHUM Macriom
iHTEHCMBHO HarpiBatoTbcd. MOBITPS B WinuHi 5, Bifg KOHLEHTPOBAHOI NMPOMEHMUCTOI eHeprii, HarpiTux
doToenemeHTiB 6 Ta Tpyb 7, HarpiBaeTbCs i PpyxaeTbCs Yepe3 KONeKkTop 2 i naTpybok 3 y BUTSKHY
Tpydy 4. Hosi o6'eMu MOBITPS HagxoAsaTb B HWXKHIO 4YacTuHy Tpyb i3 aTmocdepu i B npoueci
iHTEHCMBHOIO pyXy B HMUX OXOSOOXKYHOTb Harpiti dpotoenemMeHTn 6, NigBULLYIOYM TakMM YMHOM iX
edekTuBHICTb pobotu. B Tpybax 7 mawwumHHe macno Harpisaetbcs go Temnepatypu 100-250 °C i
yepes konektop 11, natpybok 10 migHimaeTbca B gogatkoBy Tpyby 9, a 3 Hei BOHO 3 MEHLUOI
TemnepaTyporo ONycKaeTbCA B 3BOPOTHOMY HanpsiMKy. Harpite noBiTps i3 WinuH 5, ske notpannge y
BUTSKHY TPyOy 4, pyxaeTbcs BBepx Ao TypboreHepaTopHoro By3na 15. B npoueci pyxy Lboro nositps
MiXK HarpiTol COHAYHUM BUMPOMIHIOBAHHSIM TPYOOI0 4 | HAarpiTol MalMHHUM Macrom Tpyboto 9, BOHO
A0AaTKOBO HarpiBaeTbCs, WBUAKICTb NOro 30inblUyeTbCs. 3a paxyHOK Lboro 30inbLiyeTbest KoedilieHT
KopucHoi fii TypboreHepaTopHoro By3na 15 i, BianoBigHO, NOTYXHiCTb enekTpocTaHii. Okpim Toro,
HarpiTe MallMHHe Macro B Tpybax 7 i gogaTkoBi TpyGi 9 [o3BONSiE akyMynioBaTy O4ATKOBE TEMSO
ANnsi piBHOMIpPHOI po60TM enekTpocTaHuii BIPOOOBX XMapHOro AHSA Ta NPOAOBXEHHi ii poboTu npu
HacTaHHi cyTiHOK. Mpn 3MmiHi nonoxeHHss CoHus i3 gaTumkiB 14 HaOXO4UTbL CUrHam Ha MikponpoLecop,
a 3 HbOro Ha MexaHiaMm 13 nepemilweHHs KOHUeHTpaTopiB 12, 4ki 3a 3agaHol TPaeKTOpIErD
pyxatoTbcs 3a CoHueM HaBkono goToenemeHTiB 6 i Tpyd 7. KnanaH 15 3abe3nevye nigTpuMaHHSA
onTMManbHOro 6Ges3aBapiiHOro TWUCKY PIOVHM-TENNOHOCIA | neperpitoro nosiTpsa B Tpybax 7 i
AoaaTkosin Tpy6i 9.

Came TOMy faHe TexHi4He pilleHHSs1 Yy CYKYNMHOCTi 3 HOBMMW CYTTEBMMMW O3HaKkamu 3abe3neuyye
NiABULLIEHHS Ti NOTYXXHOCTI Ta e(PeKTUBHOCTI.

®OPMYJA KOPUCHOI MOJEN!I

1. CoHsiluHa poTOoEenekTpnyHa TEPMOMOBITPSHA ENeKkTPOCTaHUis, SKa MICTUTb 3OBHILLUHE MNpo3ope
MOKPUTTS, BHYTPILLHE NYCTOTINIE NMOKPUTTS, 3aMOBHEHE TEMSIOHOCIEM, MOKPUTTS YTBOPHOKOTH MiXX cCOBOH0
WiNUHY, BUTSDKHY Tpyby 3 TypbGoreHepaTOpHWM BY3FIOM, BHYTPILUHE MOKPUTTS i BUTSKHA Tpyba
BMKOHaHI 3 TEMMOMpoBigHOrO MaTepiany i3 3aTEMHEHOI MOBEPXHE, B MOPOXHWHI BUTSXKHOT Tpyou
KoakcianbHO BCTaHOBIEHa pJogaTkoBa Tpyba, ska 3'egHaHa i3 BHYTPIWHIM - MOKPUTTAM, SKa
BiApPi3HAETLCA TVMM, WO 30BHILLIHE MNOKPUTTS BUKOHaHE Yy BUMMA4i Tpyd, B MOPOXHUHI  AKMX
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KOaKcianbHO i3 KinbLEBOK LiMMHOK po3MilleHi hoToenemMeHTn, a 3a HUMK MO Xo4y PyXy Harpitoro
NOBITPS PO3MilLeHi BHYTPILLHI MOKPUTTS Yy BUrnNagi TpyG, npy LUbOMY BOHM BCTaHOBMEHi B DOKYCi
napaboniyHMX KOHLEHTPATOPIB COHSIYHOT eHeprii.

2. CoHs4Ha (boTOenekTpuyHa TEPMONOBITPSAHa eNnekTpoCcTaHuUid 3a n. 1, Aka Biapi3HAETbCA TUM, LIO
napaboniyHi KOHLEHTPATOPW COHSAYHOI eHeprii OCHaLLEeHi cMCTEMOIO HaBeaeHHSA Ha CoHue.
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Dir. 2

Komm'toTepHa BepcTka I. MNasnbHikoB

HepxaBHa cnyxba iHTenekTyanbHOi BNacHoCTi YkpaiHu, Byn. Ypuupekoro, 45, m. Knie, MCI1, 03680, YkpaiHa
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