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(57) Lemnpto m300peTeHne sBhseTcss MOBHILEHHE 3(Q(GEKTUBHOCTH W HAAEKHOCTH pabOTBI TEPMOIIEKTPUIECKOTO

reHeparopa. Llenb mocturaercs TeM, 9To TepMOSIEKTPUIECKHN TeHepaTop, COAEPIKAIIUH MaKeT HATOXEHHBIX APYyT Ha
Jpyra cI0eB, Ha KaXIOM 13 KOTOPBIX MTOCIEA0BATEIbHO COEANHEHHBIE B JIIEKTPUYECKHE IEMH TIIOCKHE TEPMOIAPEI,
TEHEPHPYIOLINE IMIEKTPOIHEPTUIO, PACIIOIOKEHB MAPAIIETbHBIMU PAIAMH, CHAOKEH MO MEHBIIEH Mepe ORHHM
CJIOEM TepMoIap TEIUIOBOH 3HEPTUH, MOBTOPAEMOCTh PSAIOB IENel KOTOPBIX B JBa pa3a MEHbIIE MOBTOPSIEMOCTH
pSIIOB LieTeil TepMoInap, TeHEPUPYIOIIUX EKTPOIHEPTHIO, BBIMOTHEHHBIM Ha AUIEKTPHUYECKOH TETIONpPOBOJHON
MOJUIOXKKE M Pa3MEIIEHHBIM MEKAY CIOSMH TePMOMap, TeHEPUPYIOIIUX IEKTPOIHEPTUIO, KaXKABIH CI0H KOTOPBIX
BBITIOJIHEH HAa TakoH jxe momnoxkke. OXHOMMEHHBIE CIaW LENed TepMomap, TeHEepUPYIOIIUX 3EKTPO3HEPTHIO,
CMEXHBIX PSJOB OOpalieHbl APYr K OPYry Ha KaXIOM CIIO€ U MEXIy HUMH OOpa30BaHbl YEpEeLyIOIINe PsiIbI
Y3KUX 30H IOpSYMX U XOJOIHBIX CIIaeB TEpMOIap, a CJIOW TepMoIlap TEIUIOBOM 3HEPrHH COETUHEH C TOCTOPOHHUM
HCTOYHUKOM TOKa. ['opsiune 1 X0I0IHbIC 30HBI MEXTY PsilaMH LieTel TepMoIIap BCEX CII0EB TEPMOIIap, FEHEPUPYIOLIUX
UIEKTPOIHEPTHUI0, M TOPAYMX U XOJONHBIX CIAeB pANOB Iieneil Tepmomap TEIUIOBOM 3HEPIUU HAJOXKEHbI
COOTBETCTBEHHO IUIOTHBIM KOHTAaKTOM JpYr Ha JApyra ChHasMd ¥ ITOJUIOKKAaMH, OOECIIeUMBAIOIINM BHYTPEHHHH
TerI000MeH Mexy HuMu. Kpome Toro, reHepatop obecrieueH BHEIITHUMH TEIIONOABOISIIMM U TEIUIOOTBOISIIHM
KOHTYpaMH, KOPILYC KOTOPBIX KECTKO CBA3aH C KapKacoM NakeTa. TerIono BoAsIUil KOHTYp, yCTaHOBJIECHHbIH BAOJIb
OZIHOH OOKOBOH CTOPOHBI KapKaca, COCTAaBJIEH U3 COJHEYHOrO0 KOJUIEKTOpa B BHJE IapabolIMYecKOro 3epKaabHOIo
JIOTKA, KOHIIEHTPHPYIOUIETO0 COJHEYHBIA CBET, U METAUINYECKOTO IPHEMHHUKA, PACIIONOKEHHOTO BOJIb (hOKYCHOM
JIMHUY KOJUIEKTOPA, IPUKPEIJICHHOIO MOJBIKHO K KOPITyCy KOJUIEKTOpAa U COSAUHEHHOIO C NapajlIeIbHBIMU MEKAY
€000 B OTHOH IIOCKOCTH METaJUTIYECKUMH I10JIOCKaMH, UMEIOIIIMHU BO3MOXKHOCTb KOHTAKTa C BHEIITHEH ITOTI0KKOH
reHeparopa. TemIo0TBOISIINI KOHTYP BBIIIOJIHEH B BUJIE TTapaJUIeNbHBIX MEXIy cO00i B OHOM INIOCKOCTH TOHKHX
METaNIMIeCKUX pebep Ha INPOJOJIIBHOM CTep)KHE, KOTOPHIH PacIoioXeH BJOJIL OOKOBOM CTOPOHBI Kapkaca M
MIPUKPEILICH IOJBUKHO K KOPILYCY KOJUIEKTOPa, UMEIOLIUX BO3MOKHOCTh KOHTAKTa C BHELIHEH I10JI0KKON HIKHETO
CJIOSl TepMONap, IMpUUeM IapaulelbHbIe OJMIOCKH M pedpa IPHIOKEHB! COOTBETCTBEHHO HA BHEIIHIOI BEPXHIOIO
W BHEIIHIOI0 HIDKHIOIO TIO/UIOKKM 10 BCEH UTHMHE psifia COOTBETCTBEHHO B OOJACTH TOPSMMX M XOJOIHBIX 30H
TepMoIap, TeHEPHPYIOMINX 3IEKTPOdIHEpruio. 300peTeHne MOXKET HCIIONB30BaThCsl KaK aBTOHOMHBIM HCTOYHHK
SNIEKTPOSHEPTUH JUISl CHAOKEHHS NICKTPOSHEPTHUEH WHIMBHUAYANTbHBIX XO3SHCTB, HEOONBIINX HMPOU3BOICTBEHHBIX
TIPeANPUATHHA, CHCTEM 3aIlUTHl ITOA3EMHBIX TPYOOIPOBOJOB OT KOPPO3HMHM BHE 3aBHCHMOCTH OT HOCTOPOHHETO
HCTOYHHKA TEIIa ¥ MOTOAHBIX YCIOBHH.
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TepmonjiekTprueckuii reHepaTop

U300peTeHne OTHOCHTCS K OOJAcTH SJIEKTPOIHEPreTUKM M MOXET OBIThb, Kak
ABTOHOMHBIM  HCTOYHHK  3JIEKTPO3HEPTWH, HCIONB30BaHO s  CHAOXEHHS.
SJIEKTPOSHEPTHe CHCTEM 3allUThl IIOJ3€MHBIX TPYOOIIpOBOIOB OT KOPPO3HH,
HHIUBUIYATBHBIX ~ XO3SHCTB, HEOONBIIMX IPOU3BOACTBEHHBIX MPEANPUITHH BHE
3aBHCHUMOCTH OT IIOCTOPOHHET0 MCTOYHMKA TeIlla ¥ MOTOAHbBIX YCIOBUH.

Hssecten TepmoanekTpudeckuit remeparop (TOI) ¢ TOHKOIUIEHOYHBIMH p- H N-
DJIEMEHTaMH, PaCHOJIOKCHHBIMA MEXIy TEIUIBIMA M XOJIOAHBIMH HMCTOYHHUKaMH
temriepatypsl (mateHT RU 2113035).

Henocratrkom TOIIT saBiseTrcs TO, YTO BBINOJIHEHWE CJIOST TEpMOIIap BO3MOXKHO
ONHOCJIOMHBIM H3-3a Iepeladd TeIula B HaIpaBlIe€HUH IIEPIEHIUKYIAPHOM
IUIOCKOCTH ci10s. Pa3sHOCTh TeMIepaTyp He3HaYMTENIbHAs, a 3HAUUT BhIpabaThiBaeMas
TepMO-37c Hebospmas u 3¢ GekTUBHOCTb paboThl TOI™ Hu3Kas.

WsBecreH TepMoOdneKTpuueckuii  mpeobpasoBarens (mareHT RU  2604180),
cofiepKalil TEPMOJJIEKTPUYECKUE SHYEHKH C IOCIeNO0BaTEIbHO COEIMHEHHBIMH
IUIEHOYHBIMH ~ TE€PMOJJIEKTPUYECKMMH  BETBAMH, KOTOpBIE  BBIIOJIHEHBI U3
IONYIPOBOAHUKOBBIX MAaTEPUAIOB M  PACIIONOXEHBI MEXOY TelIoOOMEHHBIMU
crnosiMi. IIpocTpaHCTBO MEXTy TEIUIOOOMEHHBIMH CIOSMH M TEPMOJJICKTPHYECKAMH
BETBSIMH 3aIIOJTHEHO U30JIATOPOM.

HenocTaTok TEXHHYECKOTO pelIeHHs- OJHOCIOMHOE BBINONHEHNE Ipeobpa3oBaTens.
Brimonnenwe — mpeoOpasoBarelis Ha OCHOBE 3TOrO DEUIEHUS MHOTOCIOHHBIM
3aTPYHUTENBHO, T.K. TEIJIOOOMEH MPOUCXOIUT MEXAY CHasMH TEPMOIap, KOTOphIE
pasniesieHbl u30sATOpoM. Ilepenaua Temia IpM MHOIOCJIOMHOM pPacHOJIOXKEHUH HE
M03BOJIET MOJYYMThL BBICOKHM rpalideHT Temmneparypbl. 1loaToMy 3GQeKTHBHOCTE
paboThl TEPMOTIEKTPHUECKOrO MOIYJIs HU3Kasl.



VI3BecTeH TepMOasIeKTpuueckuit Momynb (mateHT RU 2611562) cocTapieHHBIH u3
NOJMYNPOBOAHUKOBBIX ~ 3JIEMEHTOB pP- M N- THIAMH IPOBOAMMOCTH, KOTODHIE
COCIMHEHBI B SJICKTPMIECKYIO I[ellb NOCIIE0BATENBHO B YepeayroLueM nopsaxe. Ilpu
3TOM KOHTAKTBI OT TEPMOSJIEMEHTOB D- THIIAMHM M N-THIIAMH BBITOIHEHBI Ha Pa3HBIX
CTOPOHAX NU3NIEKTPUYECKOH MOUIOKKH, & BETBH TEPMOIAp HAHECEHBI HA MOJIOXKY
METOJIOM CeTKOTpadapeTHOH IeyaTH.

HenocraTok TepMODIEKTPHYECKOTO — MOy SBISETCS TO, YTO OPH  TAKOM
PacIIoNIOEHNH CIIaeB TEPMOIIAP 3aTPyAHUTENHHO BEIIONHEHHE U HAJIOKEHUE IPYTHX
CJIOCB TE€pMOIIAap ¥ BO3MOXXHOCTH TEIUIOIEPENAYU MEXTY ClIosMu. DPHEKTHBHOCTD
paboTel MOAYIIsi HEOONbINAS M3-32 HE3HAYMTENBHOrO TEeHEPUPOBAHHS TEPMO-9C Ha
KaXI0M CJI0€ TepMorap.

W3BeCTHO TeXHUYECKOE PpELIeHHE - TepMO3JIeKTpHUEecKast Oatapes (marenr RU
2269183). barapess COCTOMT W3 HOCJIENOBATENbHO COCIUHEHHBIX B JNEKTPHUYECKYIO
LleTb YEPEyIOMIXCsl BETBEH, H3rOTOBIEHHBIX M3 MOJYIPOBOAHMKOBEIX P- M N-THIIA.
OJNIeKTPUYECKOE  COEMHEHHE ClaeB BeTBEH OCYIIECTBISIOT C  OMOIIBIO
KOMMYTallMOHHBIX TUIACTHH. PasMelnenue Tepmoriap 6arapeii OCyIecTBICHO B OTHOM
cioe. TepmoonexTpudeckas 6arapest MOXeT paboTaTh B PEXKHME CO3IAHMS TEMIOBOH
SHEPTUU WU B PEXKUME F€HEPUPOBAHUS MIEKTPOIHEPTUH.

Henocrarok pemenns - Teronepenaya ocymecTsisercss 3QQeKTHBHO depe3 OfuH
cnoi TepMomnap. Ilpu MHOrOCIOHHOM BBINONHEHHE DAa3HOCTh TEMIIEPATYpP MEXIY
CTHasiMH He3HAYUTENbHAs ¥ 3QHEKTHBHOCTE paGoThI GaTapeii HU3Kas.

Hanbonee Onu3kuM 10  TeXHHYECKOH CYWIHOCTH sBJIAETCS  H300peTeHHe
TEPMO3JIEKTpHIECKHi npeobpasosarens (mateHT RU 2131156). TepMoaneKTpHaecKHit
npeoOpasoBaresb  COAEPXXHT  Oarapero,  OOpPAa3sOBaHHYIO  IOCIIEIOBATENHLHO
COCIMHEHHBIMH TepMonapamu. Kax/ias TepMonapa BEIITOJHEHA B BUIE TPEXCIIOHHOM
[IAHEJIH C HANOXXEHHBIMU APYT Ha Apyra CIOSIMH, TOPSYEro Clas, BETBEH U XOIOJHOTO
cras. Criaul pacoIOXeHsI 10 Beel TIOBEPXHOCTH I1aphl BeTBEl U pasieNeHsl APYT OT
Ipyra QU3JEKTPUIECKOH BCTaBKON. XONOAHBIN criall Ka)KI0M TepMonaphbl pa3e/ieHb]
Ha JB€ 4YaCTH OMINIEKTPUYECKod BcraBkod. Tepmomapel o0pasoBaHel B Buje
MHOTOCTIOHHOM CTPYKTYpBI, COZIEpIKallliie HATIOXKEHHBIE APYT Ha APYra CO CMEIEHUeM
NapajlyieIbHO  COCAMHEHHBIE  TPEXCIOWHBIE IMaHelIM M3  IMOCJIEIOBATENIBHO
COCTMHEHHBIX TepMmornap. TpexcioiiHas nanens chopMHpPOBaHa IOCIENOBATEIBHBIM
HaIBUIEHUEM WU 3JIEKTPOJIU30M CJIOEB.



HepmocratkoM WM3BECTHOrO pelleHMs ABIAETCS OYEHb Majas PasHOCTh TEMIIEPATYP
MEXIy CHasMH{ TepMOIap B KaXIOH TPeXCIONHOH MaHeNH NPH WX HAJIOXEHHH YT
Ha Jpyra u3-3a Iepefavyd TeIUla B TepMomapax d4epe3 TpPHU CIOS. JTa pPasHOCTh
Temnepatyp Oyner HaxomuTCs B Ipenee noneit rpamycoB. Tepmo-snc,
reHepupyeMas KaxaoW repMmornapoid, Huskas. Pabora npeobOpa3oBaTelis 3aBHCHT OT
HaJIMYHsl KCTOYHHMKA TEIlIa U MOTOJHBIX YCIOBHH, MOATOMY 3(h(GEKTHBHOCTD pabOTHI
TEPMOIIIEKTPHUECKOTO NpeodpazoBaTeisi HEBRICOKAS.

TexHuueckuit pe3yJIbTaT, IOCTUTaEMBbIH U300peTeHnEM, - ITOBBIIICHHE
3G (EKTHBHOCTH W HAJEKHOCTH pabOTHI TepMO3JIEKTpUdYecKoro reneparopa (TII).
Pesynbrar mocTvraercs Tem, 4YTO TEpPMOAJIEKTPUYECKHI TeHEpaTop, COMepKalluil
[IaKeT HaJIOXKEHHBIX IPYT Ha Jpyra CJI0EB, HAa KAKIOM U3 KOTOPBIX ITOCIIEI0BATEIHHO
COEIMHCHHBIE B DJIIEKTPUYECKHE MLENMH IUIOCKHE TEpPMOIaphl TE€HEePUPYIOMIHX
DJICKTPOIHEPI'HIO PACITONOKEHB! NapaUIeIbHBIMU PSiaMH, CHAOXKEH 110 MEHBINEH
MEpe OJHUM CJIOEM TEepMOIap TEIUIOBOM OJHEPrHH, MOBTOPSEMOCTh PSJIOB Ilemnei
KOTOpbIX B [JIBa pa3za MEHbIE I[MOBTOPAEMOCTH pslOB ILeNed TepMomapsl
TEHePUPYIOIIUX  DJICKTPOSHEPTHIO,  BBINOJIHEHHBIM  HA  JIUBJIEKTPUYECKOi
TEIJIONPOBOJHOM  MOJUIOKKE W Pa3sMCLIEHHBIM  MEXIY CJIOAMH  TepMOIap
TCHEPHPYIOLIUX JIEKTPOSHEPTHIO, KAXABIA CIOW KOTOPBIX BBEINOJHEH HAa TAKOM XK€
nomioxke. ONHOMMEHHBIE ClIay IEMed TepMonap IeHEPUPYIOUIHX SIIEKTPOIHEPTHIO
CMEXHEBIX PSIIIOB OOpaIleHB! APYT APYTY Ha KaXIOM CJI0€ H MEXTy HUMH 06pa30BaHEI
Yepenyrolmre pSAabl Y3KHX 30H TOpsSYMX M XOJNOAHBIX CIIa€B TEpMomap, a CJIoi
TEMOIIap TEIUIOBOM SHEPIHH COCAMHEH C IOCTOPOHUM HUCTOYHUKOM TOKa. ['opsume u
XOJNOAHbIC 30HBI MEXIy psJaMd IHelNed TepMomap BCeX CJIOEB TepMolap
TFCHEPUPYIOIIUX 3JICKTPOSHEPIMIO U TOpAYUX M XOJIOAHBIX CIAaeB PANOB Iemei
TEPMOIIap TEIIOBOM SHEPIUU HAJIOXKEHBI COOTBETCTBEHHO IUIOTHBIM KOHTAKTOM JPYT
Ha Jpyra coasMM H IOJUIOXKaMU, OOECIIeUMBAIOIIMM BHYTPEHHHH TEN0J000MeH
Mexay HAMU. Kpome Toro, reneparop obecnieveH BHEIIHUMH TEIIOMOMBOMAIIMM U
TEIUIOOTBOIIMM KOHTYPAaMH, KOPIyC KOTOPBIX JXKECTKO CBSI3aH C KapKacoM IIaKeTa.
TennonomBoAsimy¥ KOHTYp, YCTAaHOBJIEHHBIH BIOJNB OMHONH GOKOBOM CTOPOHEI
KapKaca, COCTaBJICH M3 COJIHEYHOIO KOJUIEKTOpa B BHIE I1apaboIHYecKOro
3€PKaILHOTrO JIOTKA, KOHLEHTPUPYIOIIETO COJHEYHBIH CBET, W METALIAYECKOro
NPUEMHHKA,  PaclONIOKEHHOrO  BAOJAb  (GOKYCHOW  JIMHMM  KOJUIEKTOpa,
IPUKPEIIEHHOIO IOABMXKHO K KOpPHOyCy KOJUJIEKTOpa W COEIHHEHHOrO ¢
napauIeJIbHBIMU MEXIy COOOH B OJHOW IUIOCKOCTH METAIUIMYECKMMHM II0JOCKAMH,
UMEIOIIMMH  BO3MOXHOCTh KOHTaKTa C BHEUIHEH IIOUIONKKOH TIeHeparopa.



TeruooTBonsKE KOHTYp BBIIOMHEH B BUJE MapaJUIEJBHBIX MEXTy co60if B ONHOM
IUIOCKOCTH TOHKHX METaUIMYECKHX pedep Ha MPOAOIBHOM CTEpXKHE, KOTOPhIH
pacrmonoxeH BOJIb GOKOBOH CTOPOHBI KapKaca M IPUKPEIUIEH MOJBUXHO K KOPILYCY
KOJUIEKTOpa, UMEIOIUMH BO3MOXKHOCTh KOHTAKTa C BHEHIHEH ITOIUIOKKON HIDKHETrO
cios Tepmomnap. IlapanienbHble NONOCKM U pebpa MPHIOKEHB COOTBETCTBEHHO Ha
BHEIIHIOIO BEPXHIOIO M BHEIIHIOW HIDXKHIOK TOMIOXKKH II0 BCEeM UIMHE psza
COOTBETCTBCHHO B OOJIACTH TOPSAYUX M XOJOOHBIX 30H TEPMOINAp Ie€HEPUPYIOIIHX
3JIEKTPO3HEPTHIO.

CymHocth M300peTeHus TepModIeKTpudeckoro reHeparopa (TOI) moscHsieTcs
4epTeKaMH, Te

Ha ¢ur.]1 npencrasneHa cxema TOI" cOoKy;

Ha ¢ur.2 Bup no A o¢uwur.1;

Ha ¢ur.3 Bug no b ¢wur. 1;

Ha (ur.4 nonepeyHslii paspes no B-B Buna A ¢ur.2;

Ha ¢ur.5 nonepeunslii paspe3 I'-I' sBuga b ¢wur.3;

Ha Qur.6 npononsHbIA paspes no JI-J{ ¢wur.4;

Ha ¢ur.7 nosunus I npogonsHoro paspesa mo JI-J{ ¢wur.6;
Ha ¢ur.8 monepeunslii paspes o E-E ¢ur.7;

Ha ¢ur.9 nonepeunslit paspes mo XK-X ¢ur.7;

Ha ¢ur.10 npononsHkIi paspes mo K-K ¢ur.4.

TOI' conepxut mnaker 1 HaJOXKEHHBIX OPYr Ha JApyra CIOEB 2 TepMomap
IeHEPUPYIONINX JIEKTPOIHEPIHIO 3, KapKaca 4, 3aKpeIUIeHHOTO Ha IIapHUPE 5 OMOPHI
6, TEIIONOABOMASAIIEr0 7, KOTODBI YCTAaHOBIEH BMOJbL IPOJOJNBHOH  GOKOBOH
CTOpOHBI Mmakera 1, W TEILIOOTBOAALIEr0o 8 KOHTYypOB, OJIOKa YNpaBIECHHA H
pacnpenenenus 9, unBepropa 10 M akkyMyssTopHo#l Oartapeit 11 (¢ur.1). Biok
yTpaBJIeHHs U pacnpeencHus 9 xabdemsmu 12, 13 u 14 coevHEH COOTBETCTBEHHO CO
cnosmu 2 makera 1, mHBepropoM 10 m akkymysstopHoi Garapeit 11. TTaker 1 ¢
BepXHE Hapy>XHOM CTOPOHBI 3aKpHIT IIPOYHBIM AUIIEKTPHUYECKUM MaTepHaoM 15 ¢
NapajuleIbHbIMA TIPOPE3AMH 16 M ¢ HWXKHEH Hapy)XHOH CTOPOHBI — TakKHM XK€
marepuasioMm 17 ¢ mapannenpHsIMu popessmu 18 (¢ur.2, 3).



TensonoABOAAIMIE KOHTYP 7 BKJIIOYAET COJHEYHBIN KOMIEKTOP 19, BEITOIHEHHOTO B
BH/I€ T1apabOoJIMYecKOro 3epKalbHOrO JIOTKA, KOTOPBIM YCTaHOBIEH B Kopiryce 20, u
METANIMYECKU IIPHEMHUK 21 ¢ mapajuiebHBIMH MeXIy co0oiil B OJHOM IIOCKOCTH
IOJIOCKaMH 22, IPUKPETTIEHHOTO TOABMKHBIMY ocsiMH 23 K koprycy 20 (¢ur.1, 2, 4).
Kopmyc 20 >xectko 3akperuleH K Kapkacy 4. TemmooTBomsimii KOHTYp 8 mMeer
IPOMOJIBHBIN CTeXKEeHbh 24 C TOHKUMM MNapajUIeIbHBIMH MEXIy co0Oi B OJHOM
mIockocTi pebpamu 25. CtexeHb 24 MPUKPEIUIEH MOIBIXKHBIME OCAMHU 26 K KOPILyCY
20 (¢dur.3,4, 5).

Kaxxaplid cjio 2 TepMomap IeHEpUpPYIOIIUX SJIEKTPOIHEPIHIO 3  BBIIOJHEH Ha
TOHKOH JHMOJICKTPHYECKOM TeIUIONpoBOAHON mnojuoxke 27 (¢wur.4,5). Takas xe
HOJIOKKA HAIOXKEHa HA BEPXHUH CII0H TepMomnap [uid uX rnpenoxpaHenus. Llenu 28
TEPMOIIAp Ha KaXIOM cjloe 2 oOpallleHbl ApPYr APYry TOPSYHMH CHasMd 29 WK
XonoaueiMu criassMu 30, o6pasyst yepenyrolue psiabl Y3KUX ropsdux 31 ¥ Xos0AHbIX
32 30 (¢ur.6). Tepmonapbl IeHEPHPYIOIUX 3JIEKTPOIHEPTHIO 3 BHINOJHEHHl H3
pasHopoaHBIX MeTanoB 33 U 34 u ux cnam 29 u 30 coenuHEHBI Ha IOMIOXKKe 27
BHaxJiecT (¢ur.7,8,9).

IlocneoBaTenpHO COENMHEHHBIE Lenud 35 TepMmomap TEIJIOBOW JHepruu 36,
COCTOSAIIME U3 ropsauux 37 ¥ XonoAHBIX 38 crae, 00pa3yroT Yepenyomuecs psaabl Ha
cnosX 39, KOoTophle  pasMELeHbl MEXIy CJIOSMH 2 TepMOIlap [eHEPUPYIOUMX
anekrpodHepruo 3 (¢ur.10). IloBropsieMocTs Yepemyrommxcs psgoB Leneid 35
Tepmonap 36 B /iBa pa3a MeHbIIE NOBTOPAEMOCTH 4epeTyIONUXCs pA0OB Lienei 28
tepmonap 3. Llenu 35 Tepmomap TeIIoBOH SHepruu 36 TaKKe MOTYT COCAMHEHBI
MexXIy coOoH mocinenoBaTelbHO, MapalIeNIbHO WM KoMOuuuposanHo. Cion 39 "
TEpMOIIapbl TEIUIOBOM 3JHEPrud 36 BBHIIOJHEHBI KaK CIIOH 2 TepMoIap
TeHEPUPYIOIIUX 3JIEKTPO3HEPruIo 3 U Ha Takoi ke momoxke 27. Llenu 35 tepmorap
TEIJIOBOM 3Hepruu 36 cioeB 39 koMMyTalMOHHBIMH IHaMu 40 u kabensamu 12 u 14
COEIMHEHBI IOCPEACTBOM ONoKa 9 ¢ akKyMmynsTopHo# OGatapeit 11 (¢ur.1). Ilemu 28
TEPMOIIAp TIEHEPUPYIOIIUX JJIEKTPOSHEPTHIO 3  KaXIOro Ciaosl 2  CBS3aHEI
KOMMYTallMOHHBIMHY uHamH 41 u xabensmu 12 u 13 ¢ 6iokom 9 u uHBepTOpoM  10.
Cion 2 TepMonap reHEpUpPYIOIIKX 3JIEKTPOIHEPTHIO 3 MOTYT COSTHHEHBI MEXIY
coboii nocienoBaTeIbHO, MapayuIeNbHO HIIH KOMOWHHPOBAHHO.

ITpn najmoxeHuu cnoeB 2 u 39 gpyr Ha Jpyra pacnojiokeHue ropsuux 31 wu
XOJOIHBIX 32 30H TEpMOIIap F€HEPUPYIOIIUX IEKTPOSHEPTHIo 3 H ropsumx 37 |
XOJIOMHBIX 38 craeB TepMonap TEIUIOBOM Hepruy 36 COBIANaIoT.



[MapasienbHbIE TOTOCKK 22 preMHHKa 21 HMEIOT BOZMOXKHOCTh KOHTAKTa B 0OJIACTH
rops4ux 30H 31 BepxHero crmos 2 yepe3 IapaUleNbHbIe NPOpe3d 16 B MPOYHOM
JU3JIEKTPHYECKOM Matepualie 15, a mapasnienbHble TOHKHE pebpa 25 —BO3MOXHOCTD
KOHTaKTa B OOJIACTH XOJOIHBIX 30H 32 HIDKHEro CJos 2 depe3 IapaUIelbHBIC
npopesu 18 B NpOYHOM Iud/IeKTpUYeckoM Matepuane 17 (pur.2,3,4,5) .

Ha omHoM w3 mosmoc 22 ycTaHOBNEH HaT4vK TemmepaTypsl 42, COeNUHEHHbBIA ¢
6nokoM 9 (dur.2).

TOI' paboraer cnemyromum o6pasom.

TOI' paboraer B pexuM NpeoOpa3oBaHMs TEIUIOBOH 3HEPrUH B JNEKTPAYECKYIO OT
TEPMOTIap TEIIOBOM SHEPrud 36 NpH OTCYTCTBHS COJHEYHOTO CBETA WM  IIpH
COJIHEYHOM CBETE, KOI'/la TeMIIepaTypa I10 IIOKa3aHUsM TeMIIEPaTypHOI'o JaTuuKa 42,
KOTOpBIE aBTOMATHYECKH PETUCTPUPYIOTCA OJIOKOM 9, HHXKE ONpeneNeHHOro
3HaveHust. Cion 39 Tepmonap TemnoBoii sHepruu 36 pasMeleHbl MeX/Iy CIOSMH 2
TEPMOIIAp IEHEPUPYIOMUX JEKTPosHepruto 3. [lpu 3ToM omHOUMeHHBIE cnan 29 u
30 uemeit Tepmonap reHepUpPYIOLIHX 3JIEKTPOIHEPIUIO 3 CMEXHBIX PANOB Ha KAXKIOM
croe 2 obpaleHsl Apyr Apyry M oOpasyloT 4epeiyolue Psbl Y3KAX 30H TOPSHHX
31 u xonmomuex 32 cmaes 29 u 30 ((pnr.IO). I'opsiunie 37 u Xonomusle 38 chau
Kaxzoro cimost 39 TepMmomap TEIUIOBBIX 3HEPruM 36, KOTOpBIE HAXOMITCH MEXIY
cJ10siMH 2 TepMonap 3, COOTBETCTBEHHO COBMAAIOT C UX TOPSYHMH 31 U XOJIOAHBIMH
32 3onamu. Bce ciiom TepMomap INIOTHO HalOXeHbI JpYr Ha JApyra, MO3TOMY B
pexuMe npeobpa3soBaHus TEINIOBOM SHEPIHH TEPMOIAp B 3JIEKTPUYECKYIO, TOpSIUe
crau 37 TepMonap TEIIOBOH 3Hepruu 36, KOTOpble HAXOMATCS B OONACTH FOPSIUX
30H 31 TepMomap 3, HarpeBalOTCs, a XOJOAHBIE cmau 38, KOTOphle HAXONATCS B
obyactd  XONnomHKIX 30H 32, oxmaxnarorcs (¢ur.4,5,6). Ipu coemurenun uemneii 35
TepMOMap TEILUIOBOH 3HEPruu 36 K INOCTOPOHHEMY IOCTOSHHOMY MCTOYHHKY TOKa (C
Y4€TOM MOJSPHOCTH MX HOAKIIIOYEHHUs K MCTOYHMKY) ropsuue cram 37 B obiactu
ropsyrx 30H 31 TepMmomap 3 HarpeBalOTCH, a XOJOAHBIE crad 38 B 06NacTH
XOJIOMHBIX 30H 32 oxnaxxparorcs cornacHo 3¢dexry IMensree. Pasnocts Temmepatyp
MEXIy CIasMH  TepMoIap TEIUIOBOM SHepruw 36 Moxer pgocrurate 150 °C.
Komuyecro cnoes 39 Tepmonap TemoBodl SHepruM 36, pasMEIIEHHBIX MEXLY
CIIOSIMH 2 TepMOIlap TEHEPHUPYIOUIMX 3JIEKTPOIHEPIHIO 3, MOXKET HCIIOJIB30BAHO
Gonpuie yem omuH cioi. ITockomeKy Bee CIIOM TepMoNap IIOTHO HAlOXeHSI JPYT Ha
Apyra, TO TEIUIO OT rOpsiYUX craes 37 TepMomnap TEIUIOBOM 3HEpruH 36 MOCPEACTBOM
KOHTaKTa CTaeB C MOJUIOKKAMH WM OXJI&XIECHHE OT XOJOAHBIX craeB 38 Tepmorap



TEIUIOBOM SHEpruu 36 Mpenaercs COOTBETCTBEHHO BCEM TOpsiYUM 31 U XONOAHBIM 32
30HaM BCEX CJI0eB 2 TepMmomap 3 MyTeM TeIUIONPOBOJHOCTH. M3-3a pasHOCTH
Temieparyp B cnasx 29 u 30 Kkaxxaod TepMonapsl 3 reHepUpyeTCs TepMO-3/C U MPH
3aMBIKaHHH B IIOCIIENOBATEIbHO COEAWHEHHBIX 3JIEKTPUYECKHX ILENsaX TepMoInap:
BO3HHKAET 3JIEKTPUYECKHUH TOK .

Ba)XHO OTMETHTB, YTO HarpeBaHUE U OXJIAXKACHHE clnaeB 37 U 38 Tepmonap TeIToBoOi
sHeprud 36 (3¢ ekt IlenbThe), OCymecTBISETCS HE TOJBKO B OHOM ciroe (closx) 39
TEPMOIIap TEIUIOBOH 3Heprud 36, a Bo Beex cnasx 29 u 30 u momnoxkax 27 ciaoe 2
TEpPMOIap 3 COOTBETCTBEHHO B oOJlacTH ropsdux 31 M XomomHeIx 32 30H IyTeM
TEIUIONPOBOAHOCTH 3a CYET UX IJIOTHOIO KOHTAKTA.

YuuTbIBasi HEKOTOPbIE [IOTEPU TeIUIa IIPH NepeJadye IyTeM TEIUIONPOBOAHOCTH Ha
BCE CJIIOM TepMolap 3, pa3HOCTh TeMIlepaTyp Mexnay crmasMu 29 u 30 B pemsx 28
Ka)XI0ro cios 2 o0ecleyrnBaeTcss JOCTATOYHO BBICOKOW M COCTaBJIsIET OKOJIO COTHH
rpaaycoB. TepMo-34C 3aBHCHT OT Pa3sHOCTH TEMIIEpaTyp MEXAY CIasMH TepMorap:
4eM OONbIIE pPa3HOCTb, TeM OOJbIE TEPMO-3AC. 3a CYeT OOJNBILOH pasHOCTH
TEMIIEpaTyp MEXIy chasMu TepMmonap 3, KoTtopas OOeCeuHBaeTCs HarpeBOM |
OXJaXJEHUEM CITa€B TEPMOIIap TEIUIOBOM 3HEpruu 36, NOCTUraeTCs reHepHpOBaAHUE
BBICOKOH TepMO-3c B Lenax 28 tepmonap 3. llenu 35 Tepmomap TeIruioBoit SHEPrun
36 coenuHEHBl ¢ UCTOYHUKOM IIOCTOSIHHOTO TokKa 11, Hampumep, akKyMyJIsATOpHas
Oatapes. [lepuonuyecku 3apsaKa akKyMyJISTOPHOM GaTapei OCYIHeCTBIISETCS YaCThIO
BBIpabaThIBaEMOI SNIEKTPUYIECKOl SHEPIHU reHeparopa Wik B pexxume padotsr TOI ¢
UCIIOJIb30OBAaHWEM COJIHEYHOW DHEPrUM 3a CYET OJJIEKTPHYECKOW DHEpruH,
BbIpa0aThIBaeMON TepMONapaMH TEIUTOBOM 3HEpruu 36, KOTOPBIE B 3TOM PEXHUME
UCIOJIB3YIOTCA B KaYeCTBE TepMomnap i  TeHEPUPOBAHUS JIEKTPUIECKOW SHEPTHH
myTeM IepexiirodeHuss Onokom 9. ['enepupoBanme osyexktposnepruu TOI
OCYLIECTBIISIETCSI ~ IIOCTOSSHHO B aBTOHOMHOM  peXHME€ W He 3aBHCHT OT
IIOCTOPOHHETO UCTOYHMKA TEIUIa U MIOTOAHBIX YCJIOBHH, YTO MPUBOAUT K ITOBBIIICHHIO -
3pHEKTUBHOCTH | HaNEXHOCTH paboTel TAI'.

Jlns moIokKKH 27 UCTIONB3YIOTCS AUIIEKTPUUECKHE TETIONPOBOIHBIE MaTepHAIbI,
paboTarolyie B IMUPOKAM AHANa30HOM TEMIIEPAaTyp B BHAC TOHKOH IUICHKH HIIH
CIIOCOOCTBYIOILIHE BO3MOXXHOCTH M3TOTOBJIEHHS WX METOAOM HAalbUICHHS,
pacneUieHHs H.T.I. BIIOK ynpaBieHus U peryiupoBanus 9 obecrieunBacT yrnpaBieHHE
pexxuMoM paboThl TeHepaTopa, 3apsAlKy aKKyMyJSTOpHO# Oatapedt 11, mepeBon
paboTel TepMoMnap TEIUTOBOH SHepruw 36 B pa3lHuYHBIE PEXXHUMEI, KOMMYTHPOBaHUE



CIIOCB TEpMOINAap TeHEPHPOBaHMsA OJJIEKTPO3HEPIrMM 3 M TEIUIOBOH  JHeprum 36
MOCNIEIOBATENBHO, MapajlulelbHO HIM KOMOHMHHMPOBAaHHO, OOpabOTKy  JaHHBIX
JlaTydKa TeMmmneparypsl 42, moakmodenwe uHBepropa 10 w.r.a. HuBeprop 10
HCIONIB3YETCs s IpeoOpa3oBaHusl IOCTOSHHOTO TOKA B IIEPEMEHHBIIA.

TOI' paboraer B pexXuMe HCIOJNB30BaHMs CONHEYHOM »Heprum. Ilaker 1 TIT,
YCTaHOBJICHHBIN B Kapkace 4, KOTOPBIM HIAPHUPOM 5 COEIHHEH C Omopoi 6, BepxHei
IJIOCKOCThIO OpHEHTHPOBaH Ha conHue (¢ur.1,2,3). C makeToM 1 XeCTKO COequHEH
kopryc 20 COTHEYHOTO KOJIEKTOpa 19, BBINOIHEHHOTO B BHIE 11apaboIu4ecKoro
3€pKaNbHOr0 JIOTKA, KOTOPBIA KOHIIEHTPUPYET COIHEUHBIHM CBET HAa (OKYCHOM JTHHUH
KOJUIEKTOpa, W  COJIHEYHBIH KoJuleKTop 19 Takke OpHEHTHPOBaH Ha COJHIE.
ConneyHpli KOMIEKTOp 19 MOXeT BBHIONHEH U3 IIOJIMPOBAHHOIO JIMCTOBOTO
MaTepHana (HalpuMep, HepXaBerolias CTalb) U ero Mpoduib o6pa3oBaH II0 JT60H
reoMeTpuueckoi  dopme, obecmeynBarOIEell MAaKCHMATBHYIO  KOHIIEHTPAIHIO
COJTHEYHBIX Jrydye. [Ipu 5ToM MeTanudeckuit npueMHUK 21, pacrionoXeHHbIi BIOIb
poxycHoM mmMHMM Koekropa 19, HarpeBaercs (¢wur.4). Harpesarorcs wu
METaJUIMYECKHE IIOJIOCKMA 22 mapajuiesIbHble MeXIy co00il B OMHOM IIOCKOCTH,
KOTOpbI€ BBIIIOJIHEHB! KaK OIHO LENOe C MpHeMHHUKOM 21 (Hampumep, CBapKoi).
ITosmocku 22 HaXOIATCS B KOHTAaKTe C MOUTOXKKOH, MPeIOXPaHSIOIIEd BEPXHHM CIOM
2 TepMoOIap reHepHpYIOMIUX JEKTPO3HEPTHIo 3, B 061acTH ropsyux 30H 31 Mexmy
pAnaMyd CMEXHBIX Lened 28 mo Bcedl ux mnuHe. A pebpa 25 TEmIo0TBOASAIIErO
KOHTYpa 8, KOTOpBIE BBIIIOJIHEHHI MTAPAJUIEIEHBIMA MEXIY COOOM B OIHOM INIOCKOCTH
¥ KaK OJIHO LIEJIOe CO CTEepPXKHeM 24 (HampHuMep, CBapKOM), HAXOAATCA B KOHTAKTE C
TIOJUIOXXKOM 27 HUDKHEro ciosi 2 TepMoIlap T'eHEPHUPYIOUIHX JJIEKTPOSHEPIHIO 3 B
00nacT¥ XOJIOAHBIX 30H 32 MEXXy CMEXHBIMHU PsIIAMH 0 Beel UxX utuHe ((ur.S).

Meramiyeckuif nNpueMHHK 21, pacloONOXKEHHBIA BIOJAb (OKYCHOM JIMHMH
KojuieKTopa 19, Harpesaercs noa Bo3aeHcTBHEM (HOKYCHPOBAHHBIX COJTHEYHBIX JIydei.
Temneparypa nHarpesa npuemHuka 21 moxer gocturats 330 °C, COOTBETCTBEHHO
HarpeBaroTCs MapajljieibHBle  MeTauIHYecKue monocku 22 (¢ur.4). Harperbie
IOJIOCKK 22, KOTOpBIE HaXOAATCS B KOHTaKTe C IMPEeAOXPaHSIOUIEH ITOMI0KKOM,
NepearoT TEIUIO FOPIYUM crasM 29 CMEXHBIX Lelled 28 myTeM TeIUIONpPOBOAHOCTH
3a CYET IUIOTHOIO KOHTAKTa MOIoXKKH 27 craeB 29 Beex ciioeB 2 MexIy coboit. Bee
CJIOM TE€pPMOIIap HaJI0KEHBI INIOTHO APYT Ha Apyra M C HApYXXHBIX CTOPOH 3aKPbITHI
IPOYHBIMUA JUDJIEKTpHYeCKUMU MaTtepuasaMud 15 u 17. Cmam 29 Tepmomap
TCHEPUPYIOLIUX 3JICKTPOSHEPIHIO 3 B ropsA4YMX 30HaX 31 Bcex ClloeB 2 HarpeBaroTCs
IyTEM TETUIONPOBOAHOCTH. B Xonoaueix 30Hax 32 cnau 30 TepMortap 3 Bcex ¢JIoeB 2
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HaXOoJATCs B INIOTHOM KOHTAKTe MEXIy COOOHM U C MOIOXKAMH 2 H COOTBETCTBEHHO
C TOHKUMH pebpamu 25, TIOTHO KOHTAaKTHPYIOIIETO C MOI0KKON HMKHETO CIIos 2.
TennooTnava ¢ obnacreit xonoaHbIX 30H 32 cniae 30 Mex Iy psuamu Henei 28 Bcex
CIIOEB 2 B OKPYXKAIOUIYIO Cpelly OCYLIECTBIISIETCS 3a CYEeT TOHKHX pebep 25 myTem
TEIIONPOBOAHOCTH M KOHBEKIMH. IIOCKONIBKY MpOTHBOIONOXHEIE cnad 29 u 30
TepMONaphl 3 HAXOASTCS COOTBETCTBEHHO B 30HAX Harpesa 31 u oxiraxaeHus 32, To
reHepupyeTcs TepMo-3Ac. Bce Tepmomapsl 3 TOCITeNOBaTEIbHO COEAMHEHBl B
JIIEKTPUYECKHME LEeNMH Y TMpU 3aMbIKAaHUM ILeneld BO3HUKAeT [TOCTOSIHHBIN
9JIEKTPUYECKUM TOK.

BaxxHo, 4T0 TEIIOBOH MOTOK NMEpeNaeTcsi He TOJBKO I[yTeM TEIUIONPOBOAHOCTH BCEM
crasM 29 BCeX CIOEB B ropsA4Yux 30Hax 31 Mexamy pspamu neneid 28 TepMonap 3, HO
U B IUIOCKOCTH KaXXIOT'O CJIOA 2 3a cueT TeIUIONPOBOAHOCTH BETBeil TepMmomnap 3 K
cnasm 30 B xosmomaHbix 30Hax 32. Cmam 29 B mensx TepMomnap 3 CMEXHBIX PSJIOB,
KOTOpbIe 0OpalleHbl APYT APYry Ha KaKIOM CJIoe 2, HaXOMAATCS B ropsdux 30Hax 31,
T.C. HArpeBarOTCsA, a NPOTHBONOJIOXKHBIE cnau 30 3TuX Xe uened TepMomap- B
XOJIOJHBIX 30HAX 32 OXJIXIAIOTCA. 3a CYeT pa3HOCTH TeMIIepaTyp B 30HAX HarpeBa
OXJIQXJICHUs], B KOTOPBIX HAXOIATCS COOTBETCTBEHHO crad 29 u 30 tepmonap 3, B
3THX TepMoIapax reHEpUPYeTCs TEPMO-3AC corylacHo 3¢ dekty 3eebeka. Tepmomnaphl
T'eHEPHUPYIOIIHE DJIEKTPOSHEPIHIO 3 MOCIEA0BATEIbHO COSTUHEHBI B JJIEKTPHUCCKHE!
LENH, TO IIPH 3aMBIKaHUU IleNell BOZHUKAET MOCTOSHHBIN 3ekTpuueckuii Tok. KIIJ
npeoOpa3oBaHHs TEIJIOBOH B ONEKTPUUECKYIO OSHEPIrui0 [UId TepMomap M3
PasHOPOAHBIX METAJIOB B HECKONBKO pa3 MeHbme, dem KIIJ[ tepmomap wu3
IIOJIyIIPOBOJHUKOBEIX MaTE€pPHAIOB, IIO3TOMY B T'€HEpPaTOpe MOTYT HCIIOIL30BaHEI
TEPMONIAphl U3 IOJYNPOBOAHHUKOBBIX MaTepHaloB. B 3aBUcHMOCTH OT TpeOOBaHHA
CIIOM TepMOIIap COeAUHAIOTCA MOCIIE0BATENIBHO, TapaJUIETbHO WIM KOMOWHHPOBAHHO.

[Taxer 1 TOI' 1 XeCTKO CBSI3aHHBIA C HUM COJIHEYHBIH KOJUIEKTOP 19 MeXaHH3MOM
[IOBOpPOTa (HE IIOKa3aH) M[EPUOJUYECKH OpPHCHTUPYETCS Ha COJHIE, YTOOBI
o0ecIeYnTh MaKCUMaJIbHBIN [IOTOK COJTHEUHBIX JIy4ei, ImaJaroiux Ha KOJUIEKTOp, H
MaKCUMaJIbHBIH HarpeB NpueMHUKa 21. Bnaro;iap;l COCIMHEHHIO KapKaca 4 ¢ OIopoid
6 ¢ nomorup mapaupa 5 (¢ur.1), BO3MOXKHO, OZTHOOCHASI B OJHOM IIOCKOCTH HJIH
ABYXOCHas OPHEHTAlUs KOJUICKTOpa B [BYX IUIOCKOCTAX 33 CYET MEXaHH3Ma
nosopota. [ npenoxpaHeHMss  OT aTMOC(EpPHbIX OCAJKOB MakeT 1 clioeB 2
TEPMOIIAp ¥ COJIHEYHBIH KoJulekTop 19 060pynoBaHbBI KpHIIKaMH, IPUYEM KPHIIIKa
KOJUIEKTOpA BBIIIOJIHEHA U3 CTEKJIA.



IIpr OTCYTCTBHM CONHEYHOTO CBETAa MEXaHH3M IOBOpoTa makera 1 (kommekropa 19)
NPUBOJUT MAaKeT 1 B HCXOQHOE NONOKEHHE, a MEXaHU3M MOBOPOTa NpHeMHMKA 21 1
crepxHs 24 (He MoKa3aH) MoJocoK 22 u pebep 25, BBIMOTHEHHBIX 33 OIHO C
npueMHUKOM 21 U crepikHeM 24, OTBOAAT MX OT KOHTAaKTa ¢ BEpXHEH M HIDKHEH
TO/VIOXKEK, a 3HAYUT OT ropsuux 31 u xomomHelx 32 30H Mexnay cunaaMd 29 u 30
Tepmonap 3. '

Ilpu Temonepenave Terwia or npueMHuka 21 depes monocku 22 obecreumBaeTcs
JIOCTaTOYHBIA HarpeB chaes 29 B ropsunx 30oHax 31 Mexmy psgamu nemeit 28
TEpMONap TIEHEPUPYIOMUX 3nekTposHepruio 3. TemnoorBomsmme pebpa 25
CIOCOOCTBYIOT TEIUIOOTAAYe TEeIIa B OKPYXKAOILYIO CPEAy TEIIONPOBOIHOCTHIO M
CBOGONHON KOHBeKIHed. MOXeT HCIONB30BaThCA BBIHYXJECHHAs] KOHBEKLIHS
TEIUIOOTBO/A OT pedep 3a cUeT OXJIKICHHUS HX BEHTHIATOPOM.

HecMoTps Ha HEKOTOpBIE IMOTEpH TeIlla MPH TEIUIONEPEJAyYe OT MOJOCOK 22 B 30HBI
ropsfyux cmaeB 29 W jajgee B 30HBI XOJOOHBIX cHaeB 30 cpeqHss pasHOCTb
TEMIIEPATyp MeEXIAY ropsyuMu 29 u xonmomubimMu 30 cmasMu  obecreduBaeTcs
JOCTAaTOYHO BBbICOKad: Oonee COTHH rpaxycoB. Tepmo-3ic, BEIpabaTHIBaGMBIH
TEpMONIapaMy, NPSIMO MPONOPUHOHATIBHO PAa3HOCTH TEMIIEPaTyp MEXIY CIHasMH,
no3TOMy 95((GEKTHBHOCTH INpeoOpa3oBaHUs TEHEPATOPOM TEIUIOBOM JHEPrHH B
3JIEKTPUYECKYIO OYyIeT 3HAYNUTEIHHEIM.

Hcnonk3oBanue COMHEYHOH 3HEPIHH T€HepaTopoM M MEPEBOJ TEPMONApP TEIIOBOM
OHEPI'Md B PEXHUM BBIDAOOTKH 3JEKTPUYECKOH SHEPrHU TMO3BOJIAET SKOHOMHHU
3HEPryH MOCTOPOHHEr0 MCTOYHMKA SHEPrUM U MOBBIMIAET OOILYI0 BhIpaGaTHIBAEMYIO
SHEPrHI0  TE€HEPAaTOpOM.  3HAYWT  HCHOJB30BaHHWE  TEIUIOMOABOMAINEIO M
TEIUIOOTBOASILICTO ~ KOHTYPOB  CIOCOOCTBYET  JIONMOJHHUTENBHOW  BBIPabOTKE
3IEKTPOSHEPIHH M TEM CaMbIM IOBBIIAETCS 3P (HEKTHBHOCTD U HANEKHOCTH paboOThI
TOr.

Takum oOpasom, cHabxkenue TOI' cmoeM Tepmomap TEIUIOBONM 3HEPrHHM Ha
AMBNICKTPHYECKON TEIUIONPOBOJHOH IOUIOKKE, COEOMHEHHBIX C ITOCTOPOHHHM
HCTOYHHUKOM TOKa, pasMELICHHE €ro MexJIy CIIOSMH TepMOIlap T'€HEPHPYIOIIHX
3NEKTPOIHEPTUI0, OOpAIEHHe OJTHOMMEHHBIX CIIAeB ABYX CMEKHBIX PAIOB TEPMOIIAp
TEHEPUPYIOIINX 3JIEKTPOSHEPTHIO APYr IPYry Ha KaXIoM cjoe ¢ oOpasoBaHHEM
YEPEAYIOIHMXCA PSJOB 30H TOPSIYMX M XOJOMHBIX CIIaeB, KOTOPBHIE COBMEIIECHHI C
TOPAYMMH U XOJIOJHBIMH CHAasAMH T€PMOIAp TEIJIOBOX JHEPIHH H3-32 IIOBTOPSIEMOCTH
MX PsJIOB LeMed B JBa pa3a MEHbIIE NOBTOPSIEMOCTH DSJIOB LEMNel TepMorap
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TEHEPUPYIOIIUX DJIEKTPOSHEPIUIO IO3BOJISIIOT OOECHEYUTh BBICOKYIO Pa3sHOCTh
TeMIIEpaTyp MeXTy CHasMH He TOIBKO B CJIO€, HO BO BCEX CNOSX M3-3a INIOTHOTO
KOHTAaKTa CIaeB M MOMIOKEK. Boibllas pasHOCTh TEMIIEPATyp MEXIY CHAasMH
obecnieyrBaeT W OOJIBLIYIO TEPMO-J/C, & 3HAYUT MOBBIIEHUE 3()HEKTHBHOCTH U
HajgexxHoctd paborsl TOIT BHe 3aBHCHMOCTH OT BHEIIHETO WCTOYHMKA TEIUIA MU
IIOOJHBIX YCIIOBUH.

ObecnieyeHne noaBoja TeIUla K FOpS4dM 30HaM CIIAeB TEPMOIIAp I'€HEPHPYIOLIUX
JJIEKTPOSHEPTHIO 32 CYET METAUIMYECKHX II0JIOCOK LEIbHO H3TOTOBJIEHHBIX C
IIPUEMHHMKOM COJIHEYHOIO KOJUIEKTOpa M OTBOJA TeIula peOpaMu B OKPYKAIOIIYIO
Cpelly IIO3BOJISIET OKOHOMHH OJHEPrdH IIOCTOPOHHErO MCTOYHHKA OSHEPrHH H
JOIOJHHUTEIBPHON BBIpaOOTKE 3nekTposHeprud TOI, uro Gojlee MOBBIIIAET
3¢ heKTUBHOCTh U HaIe)KHOCTh paboTsl TOT.

TOI'  BeIpabaTeIBaeTCs JOCTaTOYHO  JJIEKTPOSHEPIHH,  CIOCOOCTBYIOLIAs
HCIOJIB30BaTh €ro KaKk aBTOHOMHBIN MCTOYHHK 3JIEKTPOSHEPIHH BHE 3aBUCHMOCTH OT
IIOCTOPOHHET0 HCTOYHHMKA TEIUIA U IIOTOHBIX YCJIOBUH.
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Popmyiia u3odpereHus

1. TepMO2JIEKTPHYECKHIA TEHEPATOP COACPKUT ITaKeT HAJOXKEHHBIX APYT Ha APyra CJIOEB,
Ha KaXJOM H3 KOTOPBIX IIOCIEHOBATEIbHO COECIAMHEHHbIE B JJIEKTPUYECKHE LEIH
IIJIOCKHE TEpMOIIaphl IFEHEPUPYIOIIUX JJIIEKTPO3IHEPTHUIO PacrosoXeHbl
NapalJIeIbHBIMA - PAAaMM, OT/JIHYAIOWIHHCA TeM, YTO IE€HEepaTop CHa0XeH IIo
MEHBIIEH Mepe OOHHM CJIOEM TEpMOIap TEIJIOBOW 3HEPTHH, MOBTOPSEMOCTh PSIOB
Lernend KOTOPBIX B JBa pa3a MeEHbIIE IIOBTOPSEMOCTH psIOB IeTed TepMonap
TCHCPUPYIOUIUX  OJICKTPOIHEPIHIO,  BBHIIOJHEHHBIM  Ha  JAWDJIEKTPUUYCCKOMH
TCIUIONPOBOJHON  IOUIOKKE M pasMELIEHHBIM MEXIy CJOSMH TepMoIap
IFCHEPUPYIOIUX 3JIEKTPOIHEPIHIO, KaXIbIi CIIOW KOTOPBIX BBHINIOJIHEH Ha TaKOH Ke
MO/JIOKKE, a OMHOMMEHHBIE CIIau LENeW TepMonap reHEPUPYIOIIUX IEKTPOIHEPTUIO
CMEXHBIX PANOB 0OpalleHs! APYT APYTy Ha KaXIOM CJIOe H MEXTy HAMH 00pa30BaHbI
Yepenyromue psAabl Y3KMX 30H TOpsS4YdX. U XOJIOOHBIX CIIa€B TepMomap, U Ciod
TEMOHNAp TEMJIOBOK. SHEPrHHM COEIUHEH C MOCTOPOHUM HMCTOYHHUKOM TOKa, M TOPSTIHE
U XOJOMHBIE 30HBI MEXIYy DpSIIaMH Ielned TepMoIap BCEeX CIIOEB TepMoIap
TCHCPUPYIOIIMX D3JICKTPOSHEPIUI0 U TIOPSMHUX M XOJIOJHBIX CIIAEB PANOB LENel
TEPMOIIAP TEIJIOBOM SHEPIHH HAJ0XKEHBI COOTBETCTBEHHO IIJIOTHBIM KOHTAKTOM JIPYT
Ha Jpyra cnasMM M MOUIOXKKaMH, 0OECleYMBaIOIUM BHYTPEHHHUH Temoj000MeH
MEXAY HHUMH, IIpH 3TOM TreHepaTop obecredeH BHEIIHUMH TEIUIONMOBOASINUM H-
TEIUIOOTBOJAILMM KOHTYPaMH, KOPILyC KOTOPBIX KECTKO CBS3aH C KapKacoM MaKeTa U
TEIIONOABOIAIIMNA KOHTYP, YCTaHOBJICHHBI! BJIOJIb OJHONH GOKOBOM CTOPOHEI Kapkaca,
COCTaBJIEH U3 COJIHEYHOI'0 KOJJIEKTOpA B BUJIE€ NapabOoIMYECKOTO 3€PKaJIbHOTO JIOTKA,
KOHIEHTPHUPYIOIIEr0  COJHEYHBIA  CBET, U  METAUIMYECKOTO  NPUEMHHUKA,
PacION0XKEHHOr0 BJIOJIb (OKYCHOHM JIMHUM KOJUIEKTOPa, MPUKPEIUIEHHOTO ITOABHXHO
K KOpILyCy KOJUIEKTOpa U COEAUHEHHOrO C NapajieIbHBIMU MEXJIy COO0O0M B OJHOM
IIJIOCKOCTH METAJUTHYECKUMHU TIOJIOCKaMU, HMEIOIIMMHU BO3MOXHOCTh KOHTaKTa C
BHEIIHEN  IOIUIOXKKOM, NpPEeNOXpaHsAIoIIEH  BEpXHUH  CJIOW  TepMomap, a
TEIUIOOTBOMSLINM KOHTYP BBINIOJIHEH B BUIE MapajUIeNIbHBIX MEXIy COOOH B OJIHOM
IVIOCKOCTH TOHKMX METAUIMYECKUX pedep Ha IpOAOJIBHOM CTEPXKHE, KOTOPBIH
pacnosoKeH B0JIb OOKOBOH CTOPOHBI KapKaca M MPUKPEIUIEH ITOIBIXXHO K KOPITYCY
KOJIJIEKTOPa, UMEIOIUMH BO3MOXHOCTh KOHTAaKTa C BHEIIHEH MNOI0KKOW HHXKHETO
CJI0sL TepMollap, [pHYEM papajyielbHble TOJIOCKM W pedpa INPHIOKEHBI
COOTBETCTBCHHO Ha BHEIIHIOIO BEPXHIOIO M BHEUIHIOK HWXHIOK MOJUIOKKH IO BCEH
JUIMHE psAla COOTBETCTBEHHO B OOJAcTH TOpsSYMX U XOJIOAHBIX 30H TepMoIap
FEHEPUPYIOLIHX 3JIEKTPO3HEPIHIO.



2. TepmooneKTpuuecKHii TeHepaTtop mo 1.1, OTNMYAIONMHCS TEeM, YTO TEepMOIIaphl
BBIITOJIHEHBI METOJIAMH, HAIPUMED, HAIlbUICHU, TpadapeTHOM nevaTtd H.T.II.

3.TepMoaneKTpHUUeCKUil TeHepaTop 1o 1.1, OTANYAIOIMICS TeM, YTO CIIan TepMoliap
B 00JIACTH KOHTaKTHBIX [IEPEXOJI0B BHIIOIHEHB! BHAXIIECT.

4. TepmoonexTpuueckuii redeparop o m.1,2,3, oTIHuaronmics TE€M, YTO TEPMONApPHI
U3rOTOBJICHBI U3 MOJIyIPOBOAHUKOBBIX MAaTEPHAIIOB. '

5. TepmoonekTtpudeckuil reseparop mo m.l, oTIMYarOmUiics TeM, YTO reHeparop
CHaOXXeH OJIOKOM YIPaBIICHHS M PACIPEe/ICHHUS.

6.TepMOaIEKTpUYECKHH IeHepaTop IO 1.1, OTIMYAIOIMICA TeM, 9TO B Ka4ecTBE
HCTOYHHKA TOKa UCIOJIb30BaH, HAIIPUMED, aKKyMYJISITOpHas GaTtapesl.

7. TepMOdJIEKTpUUECKHI reHepaTop No 1.1, OTIMYAIOIHHCS TEeM, YTO ANEKTPUYECKOE
COCIIMHEHHUE CTIOEB TEPMOIIAp MeHEPUPYIOLIMX 3JIEKTPOIHEPTUIO U TEIUIOBOM SHEPIUM
BBITIOJIHEHO COOTBETCTBYIOUIMMH KOMMYTallMOHHUMU HIMHAMH, KOTOPBIE COEOMHEHBI
kabeneM C OJOKOM YIpaBJieHHS M pacrpeleieHus, NpUYeM COCIOUHEHHE CIIOeB
TEpMOIIap OCYLIECTBIICHO OCIIE0BATENLHO, TAPAJUIENBHO WIIH KOMOHHUPOBAHHO.

8.TepMO3IIeKTpHUECKUH reHepaTop 10 I1. 1, OTAMYaromuiica TeM, YTO B KauecTBe
MaTepHaa IOJI0KKHM UCII0JIb30BaH MaTepHall, 00eCIeYNBAIOIIHIA THIIEKTPHUECKYIO
H TEIUTOTIPOBOJIHYIO CIIOCOOHOCTh B IIMPOKOM JIHAlla30He TEMIIEPATYD B BUJE INIEHKH
VJTH TIO3BOJISIOIINI €r0 M3TOTOBJIEHHE METOIOM HAllbUIEHHS, PACIBUIEHUS H.T.I1.

9.TepmoanexTpryeckuit reHeparop 1o 1.l ¥ 7, oTIHYaomuiics TeM, YTO Ha OJHOM
U3 IOJIOCOK pasMeEIIeH TeMITEpaTyPHBIN aTYHK, COSANHEHHBIH ¢ OJI0KOM yIIpaBlIeHHs
U pacrpesesieHusl.

10.TepmoonekTprudeckuii reHepatop mo I.l, OoTIMYaroOIUiics TeM, YTO BHEIIHHE
BCPXHAS M HWDKHSI YacTH [I1aKeTa TeHepaTropa BBIIOJHEHB H3 IPOYHOrO
JWDIIEKTPHYECKOTO MaTepHala COOTBETCTBEHHO C NapajliebHBIMH NPOPE3SIME ISt
II0JIOCOK U pedep.

11.TepmoanexTpudeckuii reHeparop mo 1.1, OTJIMYAIOIMHCA TEM, 9TO CONHEYHBIH
KOJIIEKTOP BBIIOJIHEH M3 JIMCTOBOIO IOJIHMPOBAHHOIO METAJUIMYECKOTO MaTepHaa,
HanpuMep, HEPXKaBEIOIIas CTallb, ATFOMUHAN H.T.II.



12. TepmoanekTpudeckui regeparop o nmn.l u 11, omnuygaromuiics teM, 94To
npodIIH KOJUIEKTOpa BHIIOJIHEH 110 JF0O0# reomeTprueckol ¢opme,
obecreynBaoNIel MaKCUMaJIbHYI0 KOHLIEHTPALMIO COTHEYHBIX JIy4eH BAOIbL CBOEH
(GhOKyCHOM JIMHUH.

13. TepMO3IEKTPUYECKU TeHepaTop No .1, OTIHUYAIOLIANCA TEM, YTO OXJIAXKIACHHUE
pedep TEImI0OTBOAAIIETO KOHTYPa OCYIIECTBIIEHO BEHTUIISITOPOM.

14. TepMO3IEKTPUYECKUA TEeHEPATOP MO M.1, OTIMYAIOIIMICS TEM, YTO KapKac Nakera,
KECTKO CBSI3aHHOI'O C KOPIyCOM KOJUIEKTOpa, CHAOXEH OJHOOCHOM WJIM BYXOCHOH
OpUEHTaLlEN COJTHEUHOTO KOJUIEKTOPA.

15. TepMmonneKkTpudecKuid reHepaTop Mo I.l, OTIMYarOUKCS TEM, YTO IE€HepaTop
cHaOXeH MeXaHU3MOM IOBOPOTa MapaliesIbHBIX MOJIOCOK U pedep.

16.TepMmoaniekTpruueckiii reHepaTop Mo 1.1, OTIMYAIOIMKCA TEM, YTO I'€HepaTop
cHa0>XeH HHBEPTOPOM.

17.TepmoanekTpuueckud  reseparop no Im.l, ommuaromuiicas TeM, 4YTO
meproAddeckas 3apsiKa aKKyMyJIITOpHOM Oarapell OCyILECTBIEHa 4YacThbiO
BeIpabaThIBa€MOM 2HEPrUuu reHeparopa.

18.TepMoOaIEKTpUUECKUNA reHepaTop 110 I1.1, OTIIMYArOIIHUKICA TEM, YTO MaKeT U
KOJUIEKTOp ObecredeHbl KPhIIIKaMU, IprYeM MaTepHall KOJUIEKTOPA BEIIIOJIHEH U3
CTEKJIA.



A)

EpMOi/ifkrp//fc/EcKM/% [ EHELATOR

9
oy
:..///4
o
/—-‘rv
—~ 1
| 1 T e
93 UNUNTLNGS
?Qr, Bua A Pur. £ By b —2
Hg f —
Sua 15 {»{;-\\\ ///29’
— 1~ —
]
~— e
BT T{B r‘q Tf“
- /6‘ 4/ —— M %
19\‘ 2’;
2 i . .
ik == ‘ i 26
N Sprg Purr3
i = BEns YEHD 75 3';__'/9:775 pa
4 . 25 EAUNE A %
N‘:‘" .\\‘ Q /f.é .
T By S —_>—- _JM—'L-__ Hl
‘!P ‘ :..:-i__ T
— =
- Pnr S
793 7
//
2 TE 79
k®
DBor.7
E-£ ¥-Xx
23 3¢ 32 3;
Qi & Dy & Dpr S



[EPMOINERTPMYECKIIT  [EHEPATOPL

L i

] Bk A

@ur. 10




OTYET O IATEHTHOM IIOUCKE  [Homep eBpashiicko sasBKu:

(crareg 15(3) EATIK u npaBuno 42 ITaTeHTHOM HHCTPYKIHH K

EAIIK) 201900462

A. KIIACCUIOUKALVA ITPEAMETA U30BPETEHVA:
HOIL 35/28 (2006.01)
HOIL 27/16 (2006.01)
F24S 23/71 (2018.01)

CornacHo MexayHapoaHoi narenTHoi knaccuduxamuu (MITK)

b. OBJIACTD ITOHNCKA:

[IpocMoTpenHas nokymeHTanus (cucreMa knaccubukanun 1 uHaexcsl MIIK)
HO1L 35/00- 35/34, HO1L 27/00- 27/32, F24S 23/00 — 23/79, HO1L23/00- 23/66, F24J 2/00- 2/52

DnexTpoHHas 6a3a AAHHBIX, HCNIOJIB30BABINAACA TIPH MOUCKE (Ha3BaHuE Ga3bl H, €CITH, BO3MOXKHO, HCIIONE3YEMBIE OUCKOBBIC TEPMHHB)
Google Patents, WIPO Patentscope, Espacenet (Worldwide collection), EAITATHUC, SIunexc natent

B. TOKYMEHTBI, CUNTAIOIUECS PEJJEBAHTHBIMHU

Kareropus* CcBUTKH Ha IOKYMEHTBI C YKa3aHHEM, [JIe 3TO BO3MOJXKHO, PEICBAHTHEIX YacTei OTHOCHTCS K IyHKTY Ne
A EP 2771917 A2 (O FLEXX TECHNOLOGIES GMBH), 03.09.2014, Becb IOKyMEHT 1-18
A (WO 2008/153686 A2 (GMZ ENERGY INC), 18.12.2008, Becs nokyMeHT 1-18
A WO 2010/138835 A2 (GMZ ENERGY INC), 20.10.2010, Bech IOKYMEHT 1-18
A WO 2006/113607 A2 (NEXTREME THERMAL SOLUTIONS), 26.10.2006, Bech IOKYMEHT 1-18
A US 2007/0220902 A1 (MATSUOKA, A., et.al.), 27.09.2007, Becb fOKyMEHT 1-18
A US 5,022,928 A (BUIST, R.J.), 11.06.1991, Becb NOKyMEHT 1-18

D TOCACAYIOIIAEC JOKYMCHTEI YKAa3aHbl B IPOAOJDKCHUH

«T» - Gonee nO3AHMIH NOKYMEHT, OMy0IMKOBAHHBIH 1OC/E AaThl PUOPUTETA K

* Oco0ble KaTeropuy CChIIOMHRIX JOKYMEHTOB:
NPHUBEACHHBIN U4 TOHMMAaHUA U300peTeHNs

«A» - IOKyMEHT, onpeensitomuit o6muit ypoBeHb TEXHHKH

<D - IOKYMEHT, TIpMBEICHHEIH B €BPA3HACKOH 3aABKE «X» - IOKYMEHT, uMeroluit HanGonee 61M3K0E OTHOIEHHE K MPEAMETY MOKUCKA,
«E» - Goree paHHuit IOKYMEHT, HO OITyG/IMKOBAHHEIH Ha AaTy MOAAYH nopoyamuii HOBU3HY WK H300pETATENECKMI YPOBEHb, B3ATHIH B OTAENBHO-
CTH

eBpa3suiickol 3aABKH WIH MOCIIE Hee

«O» - IOKYMEHT, OTHOCSIIMICA K YCTHOMY PacKpPBITHIO, IKCTIOHHPO-
BaHUIO U T.1.

"P" - HOKyMEHT, onyONMKOBaHHbIH A0 ATl MOAAYH eBpasHiickol
324BKH, HO TIOCJIE JaThl HCMIPAIUMBAEMOro NpUopHTeTa"

«Y» - JOKYMEHT, uMeromuii HauGonee GNM3KOe OTHOLIEHHE K TIPEAMETY TIOMCKa,
nopoyamuii H306peTaTeNbCKuit ypoBeHb B COHETAHHH C IPYTMMH JIOKyMEH-
TaMH TOH XKe KaTeropHu

«&» - ZOKYMEHT, ABAIOMMIACA NaTEHTOM-aHATIOrOM

Ly - IOKYMEHT, IPMBEACHHEIH B APYTHX LENAX

Jlara nposenenns nareutHoro noucka: 02/07/2020
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