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TEKYYAS CPEJA OJ1A UCMOJIb30BAHUA B SHEPIOHECYLUMX FEONTIOMMYECKUX CPEOAX

OBNACTb TEXHUKMN, K KOTOPOW OTHOCUTCA MPELJIATAEMOE N3OBPETEHME

[0001] Mpepnaraemoe n3obpeTeHne OTHOCUTCA K TEKYHYUM Cpeaam Ans
NPOM3BOACTBA SHEPTUM B PAAE reonormieckmx cpes (reoTeEpMUYECKMX n
CKB&XXMHHbIX), B YACTHOCTW, Npeanaraemoe n3obpeteHne OTHOCUTCS K
MCMNOMb30BaHMIO HEKOTOPLIX KIACCOB TEKYUYMX Cped, UCMOMb3yeMbIx B criocobax

MPON3BOACTBA 3HEPTUM.

[MPEONOCHINKMN CO3OAHNA MPELJIATAEMOIO N3OBPETEHUSA

[0002] Bbirogbl NCNOMNb30BaHNSA reoTEPMarbHOWM SHEPTUM XOPOLLIO N3BECTHBI U
ABMNAKOTCA NPEAMETOM MHOMOMUCIEHHbBIX NATEHTHbIX W Apyrx nybnukayun. Obwasn
naes COCTOUT B TOM, UYTOOLI NPOoBypnTh CKBEXKMHY B re0nIOrM4eckon cpeae, Ytobbl
n3BneKkaTb U3 Hee Tenno, BbIBOAUTE 00pa3oBaBLLUMCA Nap 1 BOAY Ha NOBEPXHOCTb,
3acTaBnaqa nap, Hanpumep, NPMBOAUTL B ABWKEHWE YCTPOUCTBO, reHepUpyroLLee
3MNEKTPUYECKYIO 3Hepruto. [na coxpaHeHna CBOEro CerMeHTa pbiHKka B MUPOBOM
mMacwwTabe TpaanuumoHHasa NPoMbILLNEHHaa reotepmansHas TexHonornsa Tpedyet

peankoro coenageHmsa reonorn4eCcknx yCJ'IOBI/IIZ.

[0003] Ha ypoBHE TEXHMKM ObInn NPeanOXeHUS NO CHATUIO OCTPOTbI NPOBnems..
PaccmatpuBanmck reotepmarbHble CUCTEMBI C 3aMKHYTbIM KOHTYPOM, B KOTOPbIX
pPaccon 13 CKBaXXWHbI HE U3BMNEKanu, N UCMbITbIBANINCh CUCTEMbI OLIEHKM
BO3MOXXHOCTM UCMOSb30BaHUA reoTepmMmmyeckoro rpagmenHta. Obcyxxganach
BO3MOXHOCTb MCMOSb30BaHUS cepun Tpyd AN yCTaHOBKM B rE€ONOMMYECKYHO Cpesy,
4yTOBbI BOAA BHYTPU 3TUX TPYD oTOMpana Tenno n BbIHOCKNA €ro Ha NOBEPXHOCTL, a

3aTtemM B yCTpOﬁCTBO ANa Ncnonb3oBaHA 3TOro Tenna.

[0004] M'eoTepMmnUECKNIA FpaQUEHT ONPEAENAETCA Kak NPUPOCT TEMNEpaTypbl Ha
eanHuLy rmybuHel Npwn yrnybneHun B 3emHble Hegpbl. KOnMYecTBEeHHO 3TO
NpmbnmanTensHo 25°C Ha KMnomMeTp. 3TO CAULWKOM BOMbLIOE KONMYECTBO SHEPTUN,

4yTOBbI M NpeHebperaTb.

[0005] B nateHte CLUA Ne 8,132,631, BbigaHHoMm 13 mapTta 2012 roga Ha uma Payccum

(Roussy), packpbiTa reotepmMmarnbHas ycTaHOBKa C 3aMKHYTbIM KOHTYPOM, B KOTOPOW
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ANS BpalleHnsa 1 npuaaHisa Bubpaunn BHEAPSAEMOWN B reONOrnyeckyro cpeay dyposon
KONOHHbI NpUMeEHEHO BMBpobypeHme. Bo BHyTpeHHeEM obbeme BypoBOM KONMOHHBI
npeaycMOTPEHO NPUCYTCTBUE TeKyYen cpeabl. Bo BHyTpeHHeM o6beme BypoBowu
KONMOHHbI pacnonaratoT KOHTYp nepegaqm reotepManbHOro tTenna n 6ypoByto KONMOHHY

N3BNEKaroT N3 reonorM4ecKon cpeanbl.

[0006] XoTsa Takoe pelueHne B onpeaeneHHbix 0OCTOATENBCTBAX NONE3HO, BCE XKe,
eMy NpUCYLL, HELOCTaTOK, COCTOSALMM B TOM, YTO TONbKO HebonbLuasa nnowaab
KOHTYpa HaxO4MTCA B YCNOBUSX B3aUMOLENCTBUS C reOTEPMUYECKON 30HOW. JTO

HeyCTpaHUMOoe orpaHnyeHne appekTUBHOCTIN TeNonepesayn.

[0007] B nateHTe CLUA Ne 3,941,422, BbigaHHom 02 mapTta 1976 roga Ha ums
lengepcoH (Henderson) oTpaxeHa nges CoeauHeHNs CKBaXXMH Mexay cobon. B
consHOM nnacte OypsaT ABe CKBaXMHbI: NEPBYIO NPaKTUYECKM BEPTUKANBHO, a BTOPYHO
Ha pacCTOAHUM OT NEPBOM U NOL HAKITOHOM K HEWN Takmm 0Bpasom, YTOObI KOHEYHBIN
3abomn cTBONA HaKMOHHOM CKBaXWMHbI BbIn NpMONMKeH K KOHeYHOMY 3aboro cTBONa
BEPTUKANbHOW CKBaXWHbI HA 3a4aHHOe paccTosHue. 3atem ¢ Lenbio obecneveHns
NpOTEKaHNA MexXay 3TUMN ABYMS CKBXXMHAMW TEKyYer Cpeabl C MOMOLLLIO
TEXHOMNOMWN XMAKOCTHOIO paspyLUeHUs B O4HOW, UNW B APYron, nnn B obeunx
CKBaXMHaxX paspyLLaroT Comb. JTY COMb U3BMNEKaroT, BBOAS NPECHYHO BOAY W OTBOAS

HaCbILLEHHbIA CONEBOWN PacTBOP U3 APYroN CKBaXKMHbI.

[0008] B nateHTe 'eHaepcoHa siBHbIM 06pas3oM pacKpbITO, YTO CKBaXXWHbI COEANHEHDI
Mexay cobor, HO HE pacCMaTpUBaETCA CUCTEMbI BbIPabOTKM SHEPTUM UMK

TennoobmeHa ¢ NPUBMEYEHNEM reoTePMarnbHON SHEPTUN.

[0009] Komnanusa «Yanctap aHepaxumy (WellStar Energy) B cBoem npecc-penuae ot
01 pekabpsa 2016 roga BKkpaTLE KacaeTcs BO3MOXHOCTU NPUBMEYEHMS
HEMCNONb3YEMbIX CKB&XKMH C reoTepmaribHbIM KOHTYPOM AN BbIpabOTKM SHEPrn, HO
He NPUBOAUT B STOW CBA3UN KakMUX-NMBO KOHKPETHBLIX NogpobHOCTEN N HE KacaeTca

naen coegnHeHma CKBaXKMH And ynpasneHna TennoBbiM MpoLEeCCOM.

[0010] Komnanus «LLespoH» (Chevron) B Bugeomarepunane 6e3 garbl pacckasbiBaeT
O COeAMHEHUM CKBaXWH B NPOEKTE NpoBefeHs TpybonpoBoaa Yepes KaHbOH peku
Konro. TpySonposog npoBoaunn ¢ 04HOro Bepera aTon pekn Ha Apyron Ans nogaym

raza. Ho ato, onatb xe, 6611 cneynduyeckn cnyyanm coeguHeHns CKkBaxknH. Bonpoc
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BTOPUYHOIO MCrnoJib3oBaHMA CKB&XXNH 1 COeANHEHNA X B reOTepmaanb|17| KOHTYP HE

obecyxpancs.

[0011] Komnanus «[puHdanp aHepaxun» (GreenFire Energy) B ctatbe ot 2017 roga
obcyxaaet cuctemy BbipaboTKM reoTepmarnbHOM SHEPrMM C UCMONb30BaHNEM
3aMKHYTOro KOHTypa. [Npeanaraetcs He MCNONb30BaTh MO HOBOMY Ha3HAYEeHWUHO
CYLLECTBYHOLLME HEPTSHbIE N/UNW ra30Bble CKBaXMHbI, @ OypuTb HOBbIE. OTOT NOAXOA,
HMKaK HE KacaeTCsa KOHTPOMS 3a Haanexawmm nogaepxaHmem HeEMCnonb3yemblx
CKBaXXMH M MOXET NOpoAnTb HOBble NpobnemMbl. B cTatbe HM4Yero He ckasaHo HU O
TEXHOSOMMAX OCYLLECTBNEHNSA 3aMKHYTOrO KOHTYpPa, HWU O CO34aHNN CKOMEHNI
CKBa)XMH C LIENbIO AOCTUXKEHUS MakcumManbHoW achdekTnBHoCTU. Kpome Toro,
npeanaraeMble paboune Tekyumne cpeabl coctoaT n3 COz 1 apyrux oxnaxaaromx
areHToB, HN Of4WH U3 KOTOPbIX HE MMEET CYLLIECTBEHHO HENMMHEMHOW 3aBUCMMOCTH
SHTanbNMM OT TeMMNepaTypbl NPU COOTBETCTBYHOLNX 3HAYEHUSX LaBNEHUS U

Temneparypbl 45151 MPON3BOACTBA 3HEPrMM 3a CHET rEOTEPMUYECKOTO rpagmeHTa.

[0012] B nateHTte CLUA Ne 6,301,894, BbigaHHoM 16 okTsbps 2001 roga Ha nms
Xanedhd (Halff), packpbiTa reotepmanbHas anekTpocTaHuma. JTOT NareHT
PoKyCHMpyeTCa Ha NPENMYLLIECTBAX, KacatoLMXCs pacrnonoXeHUs reHeparopa,
paunoHanbHOro Bo4OMNOMb30BaHNA, YACTOTbI BOAbI U 3P(EKTUBHOCTU NpU
NCNONb30BaHUM MHOXECTBEHHbIX 3aMKHYTbIX KOHTYPOB. 3asButens coobiaet
cneayroulee:

«[Mpednazaemoe uzobpemerue pewaem amu rnpobremsi, U 0OHa U3 e2o
uenell cocmoum e co30aHuU ycoseplUeHCmMeo8aHHOU cucmembl 8bipabomku
eeomepmaribHOU 3Hepauu, 8 KOmopol eoda, rnosydYarouwas menjio om 2opPaYux
MOPOBHbBIX MOMW, HE 3agPA3HAEMCS, makK Ymo mMoxem 6bimb M08MOPHO
ucriofib3osaHa, He mpebyem xumudeckol obpabomku ceepx modl, 4Ymo
npumeHsemcsi 0riss cmaHOapmHol obpabomku Komoeol 600k, U rMpuU 3mMom
cucmema ucronb3yem eody 3KOHOMHO. Ewe o0Ha yenb npednazaemoeo
u3obpemeHusi cocmoum 6 co30aHuUU ycosepLWeHCmMeo8aHHoU cucmemel eblpabomku
eeomepmaribHOU 3HepauuU, 8 KOmopol mypbuHy, epalarowyro eeHepamop, unu
Opyeaol mexaHu3m, npueodumseill e deuxxeHuUe napom, He mpebosasiock bbi
pacrionazamse 66r1U3U HagHemameribHOU CK8aXXUHbI, MO €CMb, CK8aXXUHbI,
ucrionb3yemod Ons puema e00bi, 6600UMOL 6 2e0102UYeCKyo cpedy, U MOXHO

661510 661 €20 pacronazame Ha ydaneHuu om amol CcKkeaxuHbl. Ewe oOHa yernb
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npednaszaemMozo u3obpemeHusi cocmoum e co30aHuu ycoeepuweHCmMeo8aHHoOU
cucmembi 8bipabomku eeomepmaribHolU 3Hepauu, komopas bbina 6bl boree
agbgpekmusHoU. Ewe oOHa uesb npednazaemoao u3obpemeHusi cocmoum e
co30aHuu ycosepuieHCmeo8aHHOU cucmembl 8bipabomku eeomepmaribHoU 3Hepauu,
Komopasi obecrniequsarna 6bi fieeKyr yCmaHOo8KyY, mMomomy 4mo obbI4HO 8 ompacsiu
CK8aXXUHbI MOaym 6ypumbCs C MPUMEHEHUEM PEXUMO8 20PU30OHMAaIbHO20 BypPeHUs.
lNpednasaemas ycosepuieHcmeosaHHas cucmema ebipabomku eeomepmaribHOU
3Hepauu rnpocma 6 Ucronb30eaHuU. Ewe o0Ha uernb npedrnazaemoeo u3obpemeHus
cocmoum e mom, 4mobel cucmema yHKULUOHUpPOsaia 6e3 ebisedeHusi 600bi U3
nopodHbIX monuw, mak Ymobel 6bir10 obecriedyeHo noddepxaHue dasreHus 8

MOPOOHBIX MOIax».

[0013] B nateHTe Xanbthda B 0O6LLEM rOBOPUTCHA O HANMYMM B CUCTEME HECKOMBKNX
CTBONOB, O4HaKO HE AaeTcs nogpobHOCTEN Ha 3TOT CYET. TEKCT nareHTa rnacut
cnegyrLlee:

«BapuaHm ocywecmeneHus cucmemsbl, onucaHHoU ebiwe,
MPOUIITIIOCMPUPO8aH Ha Yyepmexax. [lpucymemeyom ece arieMeHmbl CUCMEMBb,
u3obpaxkeHHoU Ha ¢hue. 1. Te xe pesyrnbmambsl ocmuaaromcs ¢ NoMoubro 0OHOU
8epmuKasibHOU CKeaxXuHbl U 00HOU unu 60/1bweao Yyucsia 20pU30HMarsibHbIX
CKeaXXUH. BoOa so3spauwjaemcs K 20pU30HMasribHOMY y4aCmkKy CK8aXUHbI 110
obcalHbim mpybam U 8biryckaemcs Ha KOHUe obcadHoU KOTOHHbI. Bbimekas
0bpamHo u3 0OUHOYHOU CKeaxUHbI U Qaniee nocmynasi K mypbuHe, soda
npespawaemcs e nap.

B oboux sapuaHmax obpabomaHHas eoda moxem fiubo HaxodumbCs 8 KOHUE
JIUHUU eopsdeli 00bi1, Nubo pacrnpedensmbCs rno ecell UuHUU 2opsiyel 8o00bi U Mo
ee yacmu.

LlomkHO 6bimb MOHAMHO, YMO fIUHUL eopsivell 600bl Moxxem 6bimb 60bWeE
00HOU. JluHuu eopsivel 800bi Mo2ym pabomamspe ece OOHOBPEMEHHO, UL XXE OHU
moaym pabomamse 00Ha 3a Opyaol, mak Ymobbl 0OHa fIUHUSA 2opsiyeli 800bI

pabomarna, a Opyaue Hagpesanucb 00 2omosHoCcmMu, 4mobbi eCmyrnume 8 pabomy».

[0014] 370 ynpoLleHe He OTMEHSET Toro dakTa, Yto Tpebyetca BypuTb HECKONBKO
HOBbIX CKBa)KWH, @ 3TO BMEYET AOMONMHUTENBHbIE pacxoabl. K TOMy xe, HET Kakumx-
nmMBo yKasaHun KkacaTenbHO COeANHEHNS U yPaBeHWs TENMOBbIM MPOLECCOM

3TUX MHOXECTBEHHbIX MarepuarnbHbIX NOTOKOB. Xanbdd coobLyaeT TOMbLKO, YTO B
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KayecTBe paboyven TEKyUen cpeabl MCNONb3YETCA BOAA, UTO BOAA NpeBpaLLasTcs B
nap, ans vero TpebyeTca TemnepaTtypa HaMmHOrO BblILLE TOW, HA KOTOPYH pacCYUTaHo

npeanaraemoe 13obpeTeHne.

[0015] B nateHTHOM ny6nmkaumm CLUA Ne 20110048005, onybnmkosaHHom 03 mapTa
2001 roga ot umeHn Makrapr (McHargue), npegycmMmoTpeHa BO3MOXHOCTb Bblbopa
paboyen Tekyden cpeabl ANs peweHns Npobnembl TeMnepaTypHbIX OTKNOHEHW B
reonornyecknx cpepax. B tekcre nybnukaumm roBopuTtcs cnepyrolee:

«Ewe o0uH acrniekm ripedriazaemozo u30bpemeHusi cocmoum e
obecrieyusaemom um ydobecmee UCronb3068aHUs 8 Ka4yecmee paboyeli mekyyel
cpeldbl WUPOKo20o Quanal3oHa meky4yux cped, a maKkke 8 803MOXHOCMU 6bICMPO U
JleaKo MeHsImb paboyue mekyyue cpedbl 1o Mepe U3MEeHeHUs memnepamypbl 8
Hedpax unu rno Mepe U3MeHeHUs ycrosuti pabombi arekmpocmaHyuu.
lNonb30eamerib nosy4aem 803MOXHOCMb UCIOIb308amMb 8 Kadecmese paboyel
mekyydel cpedbl meky4ue cpeldbi (KUGKoCcmu Uu easbl), Ommau4YHbie om e00bl,
ymobbi onmumu3uposams mernnoghusuveckue ceolicmea paboyeli mekyyel cpedbi ¢
y4yemom MEeCmHbIX memmnepamypHbIX ycrioeuli 8 3eMHbIX Hedpax U mernioeoeo
pexuma anekmpocmanyuu. Hanpumep, 0515 nodaqu K 31eKmpocmaHyuu MOXHO
8blibpamp ceepxkpumuyeckue mekydue cpedsbi (cm. nameHm CLLA Ne 6,668,554,
gbi0aH 6 2003 200y Ha umsi BpayH (D. W. Brown)), unu xe kakol-nubo yarneeo0opod
unu oxnaxoarouwull aezeHm. brnazodapss smol 803MOXHOCMU UCM0/Ib308aMb 8
Ka4ecmese paboyel mekyyel cpedbi mekydue cpedbl (KUOKOCMU Unu 2asbl),
omyu4yHble om 800bl, SKOHOMSAMCS cpedcmea, Komopabie 6biriu 6bi nompadYyeHb! Ha
bypeHue Haxo0AUWUXCS Ha MeHbWUX eybuHax 6oriee X0rnoOHbIX 2e0/102UYECKUX
crioes, obnadarouwux nosbiWeHHOU MOpUCMOCMbIO U MPOHUUAEMOCMbIO, U
COKpawaemcsi nompebHoCmb 8 UCKycCcmeeHHOM OpOobrieHUU Cr10e8 CKallbHbIX
nopood».

XoTsa B 3TOM Nybnukaumm ynoMmMHaroTCA TEXHONOMMA, NCMONb3yEMbIE B
HeTAHOM NPOMbILLIIEHHOCTU, OAHAKO B HEN HE OBCyXXaaeTcsa nepenpodunmpoBaHme
CYLLIECTBYHOLLMX HEPTHAHBIX NONEN UM NCMONL30OBAHNE CYLLIECTBYHOLLMX CKBaXUH. B
nyGnukaummn obcyxparotcsa B 0BLWMX YepTax NpoCTblE XUMUYECKU MHEPTHLIE TEKYYME
cpenbl ANs UCNonb30BaHUS B re0TEPMUYECKOM cpeae. B Hen HMYero He roBopuTcsa 0O
NOBbILLEHUM 3PPEKTUBHOCTU NMYTEM PYHAAMEHTANBHOIO YBENMYEHNS NEpPeaaqn

Tenna OT reonorM4eCcKom cpenbl, a Takke OTCYTCTBYHOT AOMNONIHUTENbHBIE CBEAEHUNA B
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OTHOLWEHNN CO34aHNA Ha onpeaeneHHOM y4acTke CKBaXXWHbI ycnosvuh AnA

NPOSIBNEHNS CYLLEECTBEHHO HENMMHEMHOTO TEMMNEepPaTypHOro Npoduns TeKy4en cpeabl.

[0016] B nateHTHOM nybnukauyumm CLLUA Ne 20070245729, onybnukoBaHHOW 25
okTsa6ps 2007 roga ot umeHn MarkencoH (Mickelson), packpbiTa KyctoBasa cuctema
reoTepmMuyeckon pekynepaumn. B atom nybnmkaumm Bbipaxaetcsa 6ecnokoncTBo no
NOBOAY YTEYKM paboyen TEKyHYen cpeabl U, CNeaoBaTenbHO, TEMOBLIX NOTEPL Y
HMYEro He roBOPUTCS O TOM, Kak CMSArYUTL NpoBnembl OTHOLLEHUA Mexay BocTokom m
3anagom, cBsi3aHHble C HaKNOHHO-HanpaeneHHbIM BypeHmneMm, To eCTb, NOMUMO
NPOYEro, C MarHUTHOW MHTEPdEPEHLMEN, C U3BMNEYEHNEM YNABLLETO B CKBXXMHY

WHCTPYMEHTA, BbICOKOW KOHLIEHTPALMEN XKEMNE3a B re0NIOrM4eckon cpeae.

[0017] B nateHTHOM nybnukaymm CLLUA Ne 2013021304, onybnukosaHHOM 22 aBrycta
2013 roga ot umeHun F'oceamun u Op. (Goswami et al.), 3asBneHbl cnocod n cuctema

BbIpabOTKN SHEPTUM U3 HU3KO- U CpefHETEMMNEPATYPHbIX MCTOYHUKOB Tenna.

[0018] B stom nybnvkaumm packpbita UCNonb3yemas B kadectae paboden Tekyyen
cpenbl 3e0TPOMnHasi CMECh, HarpeTasi 40 CBEPXKPUTUYECKOrO COCTOSHUS OT
NCTOYHMKa Tenna. B npegnoxeHnn cKoOMBMHMPOBaHbI CBEPXKPUTUHECKUIN LUK
PeHknHa n 3eoTtponHas cmeck. Paboyas Tekyyasn cpefa HarpeBaeTcs 40
CBEPXKPUTUYECKOrO COCTOSIHUS HEMOCPEACTBEHHO OT XXMUAKOCTU, YTO CrnocobCTByEeT
TENNOBOMY YPaBHOBELLMBAHUIO MEXAY NCTOMHUKOM Tenna n paboyen Tekyyen
cpenon. icnonb3oBaHue B kadyecTBe paboyen Tekyden cpeabl 3e0TPONHON CMecu
CO34a€ET Nnyyllee TENNOBOE ypaBHOBELUMBAHME MEXAY paboyen Tekyyen cpenoun m
oxnaxgaroLmm areHToM. B npegnaraemom n3obpeTeHnn NpUHAT NPOTUBOMONOXHBLIN
NOAXOA, 3aKMYaOLMACA B TOM, YTO pasHULY TEMMNEpaTyp MeXAy NCTOYHUKOM

Tenna n Teky4yen cpeaon MakcumarbHO YBENWMUMBALKOT, a8 HE YPaBHOBELLMBAIOT.

[0019] B nybnmkaumm WO 2015/134974, onybnukosaHHon 11 ceHTabpsa 2015 roga ot
nmenmn puHdanp sHepaxun» (GreenFire Energy), onmceiBaroTca cnocobbl

MPON3BOACTBA reoTepMasibHOM 3HEPTUM.

[0020] B nybnukaumm packpbita reotepmarnbHas CMCTEMAa C 3aMKHYTbIM KOHTYPOM, B
KOTOPOW:
«YupKynupyrowasi 8 Heli mennonposodHasi mekydyas cpeda moxem

codepxxamb 1o MeHbwel mepe 00UH U3 crnedyrowux KOMMIOHEHmMOos: OUOKCUO
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yenepoda, azom, ammuak u/unu aMmuHel ¢ yenepoOHbim Yucriom om C1 o C6
8KITOYUMENBHO, yarieeo0dopodsbi ¢ yernepodHbeim Yuciom om C1 0o C10
8KITHOYUMENbHO, Yy KOMOPKIX 10 MeHbwel mepe 00uH amom eodopoda 3aMeHeH
XJ/TOPOM Uniu bmopoM. B HEKOMOPbIX sapuaHmax e kayecmse yupKynupyrowel
mekyyel cpedbi ucrnonb308aH UOKCUO yariepoda 8 CeEPXKPUMUYECKOM
COCMOSTHUU ».

B nyGnukaymmn HUYero He roBOpUTCS O NOBbILLEHUN 3DDEKTUBHOCTM NYTEM
pyHAAMEHTaNbLHOro YBENWMYEHNS Nepefayun Tenna ot reonorMyeckon cpeabl. Kpome
TOro, HN OfHAa M3 NPEeANOXEHHbIX TEKYYMX Cpel HE UMEET CyLLECTBEHHO HEMMHENHON
3aBUCKMMOCTM SHTanNbMMK OT TEMMNEPATYPbI NPWN 3HAYEHNAX 4ABNEHNS U
TeMnepaTypsbl, NOAXOAALLMX ANS NPOM3BOACTBA SHEPINKN 32 CHET re0TEPMUYECKOTrO

rpagueHTa: 6onee 10 MlNa n meHee 180°C, COOTBETCTBEHHO.

[0021] N3 pacCMOTPEHHOM BhILLE NMPEACTABUTENBHOW BbIOOPKUN, XapaKTepUsyroLLEN
COCTOSIHME YPOBHSI TEXHMKW, ICHO, YTO B OTPaCnn CyLLECTBYET NOTPEOHOCTL B
TeKy4mx cpepax, obnagaromx TepMogMHaMUYECKMM CBOMCTBAMM, MONE3HBbIMUN C
TOYKWN 3PEHNSA UCMONMBb30BaHNSA BO MHOXECTBE r€OTEPMUYECKMX U CKBEXKMHHBIX CPE,.
MNpepnaraemoe n3obpeteHne, koTopoe ByaeT OonNMcaHo HWXe, yAOBNETBOPSET 3Ty

NoTPebHOCTb.

[0022] MNpepnaraembim n3obpeTeHMeEM NPEeaYyCMOTPEHO HOBOE NMPUMEHEHME
ONpefeneHHOro Knacca Teky4Ynx cpea ANsa NpomM3BOACTBa SHEPrUN C NOSHBIM LMKIIOM
N C pasgeneHHbIM LUKIOM Npy ICHOM NMOHMMaHUM TEPMOANHAMNYECKNX NPOLIECCOB,

NPOoTEKALKMX B PA3fIM4YHbIX re0TeEPMUHECKNX N CKBaXKNHHBIX Cpeaax.

[0023] O4eBunAaHbI, B 4AaCTHOCTM, CriegyroLme npemmyLLecTsa npegnaraemoro
cnocoba:

A) obecneveHa peanbHaga anstepHaTmMBa ANs NPON3BOACTBA 3HEPTAM MO
ncyepnaHmMmM NcKonaemMoro Tonnmea,

B) MCTOYHMK reoTepManbHOW 3HEPTUM HAXOAUTCH B HEMPEPLIBHOW FOTOBHOCTM
24 yaca B CyTKM N HE 3aBUCUT HX OT CKOPOCTWU BETPA, HWN OT NMOroabl,

C) vckntoyeHbl nepepbiBbl B BbipaboTKe SHEPrnm, CBOMCTBEHHbBIE CONTHEYHbIM

1 BETPOBbIM NCTOYHUKaM 3HEPTNN,
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D) reotepmuyecknii rpagneHT npakTU4Yeckn OgHOPOAEH Ha BonbLUMX
nnoLwaaax, YTo NO3BONSET PacnpoCTPaHUTL Cnocod Ha nnowaam, rae HeBO3MOXHa
TpagvUMoOHHas rectepMarbHas TEXHONOMmS,

E) cuctema ¢ 3aMKHyTbIM KOHTYPOM MO3BOMNSAET UCMONb30BaTh ONUCLIBAEMbIE
34eCb HOBbIE TEKy4mne cpebl, obecnedmBalyme NoBbILLEHNE TEPMOLNHAMUYECKOTO
KMA. 311 HoBble Tekyumne cpeabl PyHAamMeHTanbHO NoBbIWAKT 3P(PEKTUBHOCTb
N3BMNEYEHNS reoTEPMaribHOW 3HEPTUM U3 reornorm4yeckon Cpeabl,

F) cnocob abcontoTHO He npeanonaraeT Kakoro-nmbo Bpeaa OKpyKatoLLemn
cpeae,

G) ana obecneyeHnsa BO3IMOXHOCTU NCMONb30BaHNA HanbonbLlero
KONMYecTBa CKB&XKMH Ha AaHHOW TEPPUTOPUM BO3MOXHbBI KOHIPUTYpaLMN N3 CKBEXKMH-
CMYTHWKOB U

H) ans ocywecTesneHmsa npegnaraemoro cnocota moryT ObiTb
MOANPULMPOBAHBLI CKBEXMHBI U MPUCKBEXKUHHBLIE Y4aCTKW, KOTOPble MOryT ObiTh B

aBapMVIHOM COCTOAHNN N NpeacTaBnATb ONaCHOCTDb.

[0024] 3TOT NnepeyveHb NpeMMyLLecTB nNpeanaraemoro n3obpeteHna npueeaeH Ans

npuMepa n He SBMSETCS NCHEPbIBAOLLMM.

KPATKOE OMUCAHME MPELNATAEMOIO M3OBPETEHNA

[0025] MobanbHas uenb npegnaraemoro n3obpeTeHns COCTOUT B CO34aHNN KaccoB
TEKYYUX Cpeq AN NPOM3BOACTBA TEMMOBOW N SNEKTPUYECKON SHEPrnn C
NPUBMEYEHMEM Pa3IUYHBIX CKB&XKMH U rEOTEPMUYECKMX Cpes C Lenbio Hanbonee

NOJIHOIro n3BreYeHna sHeprun.

[0026] Ewe ogHa uenb npegnaraemMoro N3obpeTEHUS COCTOUT B CO34aHNN TEKYYEN
cpeabl ANS U3BNEYEHNSA SHEPTUM B CUCTEME CKBEXXKMH, MMEOLLIEN BIMYCKHYH CKBaXKUHY,
BbINYCKHYH CKBaXKWHY M MONEpeYHoe CoeaVHEHNE MEXAY HUMW, NPU 3TOM
ynomsiHyTas Tekydyas cpega obnagaet no MeHbLUEN MEPE O4HUM N3 CBOUCTB,
BbIOpaHHbIX U3 CneayroLen rpynnbi:

a) C Uuenblo JOCTUXKEHNS MakCUMarnbHOro TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM Tennonepeaayum Mexay TeKy4Yen Cpeaon U OKpyKaroLen

TENNOHOCHOW reonormyeckon Cpeaon BHyTPU YNOMSHYTOrO NonepeyHoro
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COEeAMHEHNS UMEET CYLLECTBEHHO HENMMHEWHYH 3aBUCUMOCTb 3HTanbnumn ot
TemnepaTypbl Npu gaeneHusax soiwe 10 MlMa n Temneparypax Huwxe 180°C,

b) obnagaet cnoCoBHOCTLIO BCTYNaTh B 0OpaTMMyro peakumio,
YYBCTBUTESNbHYIO K UBMEHEHUIO AaBMeHUs: SHAOTEPMUYECKYHO NP NOBbILLEHHOM
AaBrMeHNN N 3K30TEPMUYECKYIO MPU AaBMeHUM HKE YNMOMSAHYTOrO NOBbILLEHHOIO
LaBrneHns,

C) npefcTaBnser cobon CMeChb, BCTYMNAIOLLYHO B YNOMSAHYTOM NONEPEYHOM
COEANHEHNM B SHAOTEPMUYECKYIO PeaKLMI0 XumMmieckon abcopbuumu,

d) npeacrasnser cobon BOAHbLIN pacTBOP 3MNEKTPONUTA C PaCTBOPUMOCTLIO,
3aBUCALLEN OT TEMMNEPATYPbI U AaBneHus, obnagaromimi BHyTPU YNOMSAHYTOrO
NoNepeYHOro CoOeaMHEHNA TENNONOrNOLWaroLWLmnM AENCTBUEM,

N 4N UCNOMb30BaHNA TEMMOBOWN SHEPTMM STOWN TEKYYEN CPEAbI HENOCPEACTBEHHO

n/Mnn AN NpeBpaLleHns 3TON TEMNSIOBOW 3HEPIUM B 3MEKTPUYECKYHO.

[0027] Knaccel coegmHerHnn, obnagatomx BbllLEyKasaHHbIMM CBOUCTBaMM,
NOBLILLAKOT Nepenag Mexay TeMneparypon reonorM4eckon cpeabl n TemnepaTypon
LMPKYIMPYHOLLEN TEKYYEN Cpeabl, YTO CNOCOBCTBYET MNOBLILLEHWIO TEMMNOOTAAYM

reonorn4eckon cpeasbl.

[0028] Npw Bonee HN3KMX gaBneHnsax (Ha MeHbLKX rnybuHax) nepexodawias B
rasaoobpasHoe COCTOSHNE KUNALLAsA XMAKOCTb MMEET HEMMHENHYIO 3aBUCUMOCTb
SHTanbNMM OT TemnepaTtypbl. HO HET NPOCTbIX XMAKOCTEN/ra3oB, KOTOpble obnaganu
Obl TAKMMM CBOMCTBaMM NPV AaBIMEHNAX WU TemMnepartypax, NpurogHbIx 4ns
NPOM3BOACTBA SHEPTUM 3a CHET re0TEPMUYECKOrO rpagmeHTa, a UMEHHO, Bbille

10 MINa n Hwxe 180°C, COOTBETCTBEHHO.

[0029] CornacHo ogHOMY M3 BapuUaHTOB OCYLLECTBMNEHMS Npeanaraemoro

n3o0bpeTeHns Tekyyasi cpefa CoAepXMUT BOAHbIN pacTBOp Cynbdara MarHus.

[0030] Ewwe ogHOM Lenbo Npeanaraemoro n3obpeTeHns ABnsaeTcs co3gaHne
cnocoba BbIpaboTKM SHEPIUK, COAEPXKALLENO CneayroLmne cTagum:

- obecneynBaroT Hann4mMe 3aMKHYTOro CKBaXXKMHHOIO KOHTYpa, UMEROLLIEro BXo4 v
BbIX0f, COEAMHEHHbIE NoNepeYHbIM COEANHUTENBbHBIM KaHaNoM, BbINOMHEHHbIM B

reonorn4eckon cpeae,
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- oBecneunBaroT HanNNUMe SHEPreTUYECKoW YCTaHOBKM, Haxo4saLWLEeENCa B ONepaTmMBHOM
COEANHEHUM C YNMOMSAHYTBIM CKBXXMHHBIM KOHTYPOM,

- C LIeNbto U3BMNEYEHWS N3 reofnorMyeckon cpeabl TENMOBOW SHEPTUM AN AOCTIDKEHNS
MakcumyMa TemnepaTypHOro nepenaga v Tennonepegadn mexay TeKy4en cpenom 1
OKpY>KaroLLen TEMSOHOCHOM reoniorM4eckomn Cpeaon OCyLLECTBIAIOT LIMPKYNALMIO
TEeKy4el cpeabl, UMEIoLEn B YNOMSHYTOM NMonepeYHoOM COeANHUTENBHOM KaHane
CYLLECTBEHHO HENMUHENHYHO 3aBUCUMOCTb 3HTanNbMUK OT TEMNepaTypbl Npu
AaeneHunsax soiwe 10 MlMa n temnepatypax Hwke 180°C,

- OXN@XA AT TEKYUYIO Cpefy Nepes ee NOBTOPHLIM BBEAEHNEM Ha BXOLE B
YNOMSIHYTbINA KOHTYP U

- NpeBpaLLatoT TEMSIOBYH 3HEPTUIO TEKYYEN Cpefbl B 3MEKTPUYECKYHO.

[0031] Ewe ogHOM LenbO NpeanaraeMoro n3obpeTeHns aBnsaeTcs co3gaHne
cnocoba nepenpodhunmpoBaHns BbiBLLIEN HEGRTEHOCHOW NNOLWaAN, Ha KOTOPOW
OCTanucb paHee AeNCTBOBaBLUME NPOAYKTUBHbIE U HAarHeTaTeNbHbIE CKBEXXWHbI,
NpobypeHHbIE B re0norMyeckon cpeae Ha paccTosaHUM Apyr OT gpyra, Ans uenem
N3BMNeYEeHUs TENNOBOW 3HEPIUK, CoaepKaLlero cneyrowme ctagum:

- obecneynBaroT Hann4Me NepBoro yana, MMeLLEro NPOAYKTUBHYHO CKBEXUHY U
NepByrO HarHeTaTenbHyH CKBaXWHY, COOBLLIEHHYIO C BO3MOXHOCTbBIO NepeHoca
TEeKy4Yemn cpefbl C 3HEPreTUYECKON YCTaHOBKOW,

- Ha PacCTOSHUKM OT YNOMSAHYTOro NepBoro yana obecneymBaroT Hann4mMe BToporo
y3na, MMeIoLLEro NPOAYKTUBHYHO CKBEXXMHY M BTOPYHO HAarHeTaTernbHyH CKBaXUHY,
COOBLLEHHYIO C BO3MOXHOCTBIO MEPEHOCA TEKYHYEN Cpeabl C SHEPrETUYECKON
yCTaHOBKOW,

- COEANHSAIOT YNOMSHYTbIE MEPBbIN Y3€mn U BTOPOU Y3en Noa3eMHbIM rOpU3OHTarnbHbIM
COEeAMHEHVEM,

- C LUenbto U3BMEYEHNSA N3 re0norM4eCcKon cpeabl TENNOBOW SHEPTUN ANS AOCTUXKEHNS
MakcMMymMa TemnepaTypHOro nepenaga v tennonepesayn Mexay TeKy4en cpeaom v
OKpY>KaroLLEN TEMNSTOHOCHOW re0NorM4eckon cpeaon OCyLECTBASHT LUMPKYNALMIO
HarpeTon TEKYYEN CPEAbI HA BbIXOAE N3 SHEPreTUYECKOM YCTaHOBKN NEPBOro yana Ko
BXOAY SHEPreTUYeCKOW yCTaHOBKM BTOPOro y3na rno ynoMsaHyTOMY NoA3EeMHOMY
FOPU3OHTaNbHOMY COEAMHEHWIO, NPW STOM YNOMAHYTas Tekydasa cpefa B 3TOM

noag3emMHOM ropmn3oHTaribHOM coeanHeHnn nMeeT CyLLeCTBeHHO HeﬂMHeVIHyPO
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3aBMCUMMOCTb SHTanbNUK OT TemnepaTtypbl Npu gaesneHnsx Beiwe 10 Mlla n
Temnepartypax Hwke 180°C, u
- UCMOMb3YHT TEMMOBYO SHEPIUIO TEKYYEW CPeabl HENOCPEACTBEHHO U/Mnn

NPEBpaLLaroT 3Ty TEMNMOBYH SHEPTUIO B SMNEKTPUYECKYHO.

[0032] ELye ogHOM Lenbto npeanaraeMoro n3obpeteHns ABNsSeTca cosganne
cnocoba Npon3BOACTBa 3HEPTMM, COAEPXKALLErO Cneayome CTagum:

- obecneunBaroT Hann4Me OCTaBneEHHOM HEPTEHOCHOW NNOWaan, UMEIOLLIEN Napb!
HarHeTaTenbHbIX M NPOAYKTUBHbBIX CKBEXKMH,

- COEQVHSOT 3HEPrETUYECKYHO YCTAHOBKY MeXAY NPOAYKTUBHOW CKBaXXMHOW O4HOM
napbl CKBaXXMH N HarHETaTenbHOM CKBaXKWHOW COCeAHEN Napbl CKBEXXMH B NOA3EMHbIN
KOHTYP, MMEOLLMIA MO MEHBbLLEN Mepe O4HO NONepeYHoe CoegnHEHNE MEXAY
YNOMSIHYTOW NPOAYKTUBHOW CKBaXKMHOM N YNOMSAHYTOW HarHETaTEeNbHOW CKBaXKMHOW,
- ANA N3BNEYEHNS NOCPEACTBOM 3TOrMO KOHTYpa TEMMOBOW SHEPTUW reOnormyeckou
Cpeabl OCYLLECTBIAOT LIMPKYNALMIO TEKYYEW Cpeabl NO STOMY KOHTYPY, MPpY 3TOM
ynomsiHyTas Tekydyas cpega obnagaet no MeHbLUEN MeEPE O4HMM N3 CBOUCTB,
BbIOpaHHbIX U3 CneayroLen rpynnbi:

a) C uenblo JOCTUXKEHNS MakCUMarbHOro TeMnepaTypHoro nepenaga v
MakCUMarnbHOM Tennonepenadm Mexay TeKy4eun Cpeaon 1 OKpyxaroLen
TENNOHOCHOW reonormyeckon Cpeason BHyTPU YNOMSAHYTOrO NonepeyHoro
COEANHEHUS UMEET CYLLECTBEHHO HENMWUHENHYHO 3aBUCUMOCTb 3HTanbnNumn ot
Temnepatypbl Npu gaeneHusax soiwe 10 MlMa n Temneparypax Huwxke 180°C,

b) obnagaet cnocoBbHOCTLIO BCTYyNaTh B 06paTtMMyro peakumtio,
YyBCTBUTESNBHYIO K UBMEHEHUIO AaBNEHNS: SHAOTEPMNYECKYHO NP NOBbILLEHHOM
LAaBMEHUN N 3K3OTEPMUYECKYIO MPU LaABNEHUM HKE YNOMSAHYTOrO NOBbILLEHHOIO
LaBrneHus,

C) NnpefcTaBnseT cobon CMeCh, BCTYNatOLLYHO B YNOMSHYTOM MOMNEPEYHOM
COEANHEHNMN B SHAOTEPMUUECKYIO PEaKLMIO XMMmieckon abcopbumu,

d) npeacraenset cobom BOAHBIN pacTBOP 3MNEKTPONUTA C paCTBOPUMOCTLIO,
3aBUCALLEN OT TEMNEPATYPbI U AaBneHus, obnagarowmim BHyTPU YNOMSAHYTOrO
NoNepeYHoro CoOeaMHEHNA SHAOTEPMUYECKUM AENCTBUEM,

n
- UCMOMb3YHT TEMOBYIO SHEPIUIO STOW TEKYYeW cpefbl HEeNnoCpPeaCTBEHHO U/Unn

NPEBPALLAtOT €€ B 3NEKTPUYECKYHO SHEPTUIO.
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[0033] MNpeacTaBnsaerca NpeanoyTUTENbHLIM, B TOM YUCHE C TOYKM 3pEHUS
LOCTWXKEHNA MakcuManbHoN 3EKTUBHOCTHU, PELLEHNE, COrNacHO KOTOPOMY
TEKy4yHo cpeay BbibMparoT Ha OCHOBE KOHUrypaLumm CKBaXXWH U KayecTBa

reonornyeckoun cpefbl Kak MICTOYHKMKa Tenna.

[0034] Ewye ogHOM Lenbto npeanaraemMoro n3obpeTeHns ABnseTcsa cosganHme
cnocoba n3BneYeHnsa reotepmarnbHOM SHEPTK, CoaepXKalLlero cneayrowme ctagum.
- BypsaT B reonormnyeckon cpeae nepsyto B Lenom U-oBpasHyro CKBaXKUHHYHO
CTPYKTYPY M Ha pacCTosAHMM OT Hee BTOPYH B Lienom U-06pasHyto CKBaXKUHHYHO
CTPYKTYPY,

- obecneunBaroT HanNUUME SHEPreTUYECKON YCTaHOBKM,

- COEANHSAIOT NOoA 3eMeN YNOMSAHYTYHO SHEPreTUYECKYHO YCTaHOBKY C BbIXOA40M
ynomaHyTou nepson U-obpasHom CKB&XKMHHOW CTPYKTYPbl M BXOAOM YNOMSAHYTOM
BTOPON U-0BpasHOm CKBaXKMHHOW CTPYKTYPbI,

- yepes 0b6e CKBaXKMHHbIE CTPYKTYPbI OCYLLECTBNAIT LIMPKYNALMIO TEKYYEN Cpeab,
obnagaroLlen No MEHbLLEN MEPE OAHUM U3 CBOUCTB, BbIOPaHHbLIX M3 CeAYHOLLEN
rpynnbi:

a) C uenblo JOCTUXKEHNS MakCUMarbHOro TeMnepaTypHoro nepenaga v
MakCUMarnbHOM Tennonepenadm Mexay TeKy4eun Cpeaon 1 OKpyxaroLen
TENNOHOCHOW reonorm4YecKkon Cpeson BHyTPU NONEPEYHOrO COeAMHEHNA MMEET
CYLLECTBEHHO HENMUHENHYIO 3aBUCUMOCTb 3HTanbMMM OT TeMNeparypbl nNpu
faeneHusax soiwe 10 MIMa n temnepatypax Hwke 180°C,

b) obnagaet cnocoBbHOCTLIO BCTYyNaTh B 06paTtMMyro peakumtio,
YyBCTBUTESNBHYIO K UBMEHEHUIO AaBNEHNS: SHAOTEPMNYECKYHO NP NOBbILLEHHOM
LAaBMEHUN N 3K3OTEPMUYECKYIO MPU A4ABNEHUM HPKE YNOMSAHYTOrO MOBbLILLEHHOrO
LaBrneHus,

C) NnpefcTaBnseT cobon CMeCh, BCTYNAIOLLYHO B YNOMSAHYTOM NMOMNEPEYHOM
COEANHEHNMN B SHAOTEPMUUECKYIO PEaKLMIO XMMmieckon abcopbumu,

d) npeacraenset cobom BOAHBIN pacTBOP 3MNEKTPONUTA C paCTBOPUMOCTLIO,
3aBUCALLEN OT TEMNEpPATYpbl U aaBneHns, obnagaromin BHyTPU YNOMSHYTOro
NonepeYHoro CoOeaMHEHNA SHAOTEPMUYECKUM AENCTBUEM,

n

- NpeBpaLLatoT TEMNSIOBYHO SHEPTUIO 3TOM TEKYYEN Cpelbl B ANEKTPUHECKYHO SHEPTUHO.
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[0035] N3 Tex KnaccoB TEKYUYMX CPeL, KOTOpbIe Obinn OXapakTepu3oBaHbl BbiLLE,
MOXeT ObITb BbiDpaHa nogxoasLlas Tekyyasa cpefa B 3aBUCMMOCTU OT KOHKPETHBIX

CBOWCTB reOriorm4yeCcKon Cpesbl, B KOTOPOW NPUMEHAETCA NpeaniaraeMbi Cnocood.

[0036] ELye ogHOM Lenbto npeanaraeMoro n3obpeTeHns ABnseTcsa co3gaHme
cnocoba n3BneYeHnsa reotepmarnbHOM SHEPTK, coaepXallero cneayrowme ctagum.
- BypsaT B reonormyeckom nnacrte nepsyto B Lienom U-o0BpasHyro CKBaXKUHHYHO
CTPYKTYPY M Ha pacCTossHMM OT Hee BTOPYH B Lienom U-06pasHyto CKBaXKUHHYHO
CTPYKTYpY,

- obecneunBaroT HanNUUME SHEPreTUYECKON YCTaHOBKM,

- COEAVHSAIOT NOZ, 3EMIIEN YNOMSHYTYHO SHEPreTUYECKYHO YCTaHOBKY C BbIXOAOM
ynoMmsaHyTou nepson U-obpasHom CKB&XKMHHOW CTPYKTYPbl M BXOAOM YNOMSAHYTOMN
BTOPON U-00pasHOm CKBaXKMHHOW CTPYKTYPbI,

- Yyepes 06e CKBaXKMHHbIE CTPYKTYPbI OCYLLECTBISAIOT LMPKYNSALMIO TEKYYEN Cpebl
n

- NpeBpaLLatoT TEMNSIOBYHO 3HEPTUIO 3TOM TEKYYEN Cpefbl B 3MEKTPUYECKYHO SHEPTULO.

[0037] Ewe ogHOM Lenbo NpeanaraeMoro n3obpeTeHmns aBnseTcs cosgaHne
crnocoba nonyyeHnsa reotepmarnbHOro TennoobMeHHVKa, cogepxallero cregyrowme
cTaguu:

- obecneunBaroT HannumMe HeMCnonb3yeMom NPoBbypPEHHON CKBaXXMHbI,

- BypAT BTOPYHO CKB&XKUHY Ha PacCTOAHMM OT YNOMSIHYTOW HENCMONb3yEMOWN
CKBaXXMHb,

- COEAUNHSAOT YNOMSHYTYHO HEUCTONb3YEMYH CKBaXKUHY U BTOPYHO CKBaXKMHY Yepes
reoTePMUYECKYHO 30HY U PacnoNIOKEHHYH Ha PacCTOSAHMM OT HEE BTOPYHO 30HY B
HENPEepPbIBHbLIA KOHTYP, UMEIOLNIM MO MEHbLLEW MEpPE O4HO NMONepeYHOEe COEANHEHNE,
- C uenbto obecneveHns TennoobmeHa B yNoMAHYTOM KOHTYpPE OCYLLECTBAOT
LMPKYNALMIO Yepes 3TOT KOHTYP paboyen XnakocTu [sic!], npn 3Tom ynoMsaHyTas
Tekyyaqa cpega [sic/] obnagaet no MeHbLLEN MEPE OQHMM U3 CBOUCTB, BbIOPaHHbIX 13
cneayroLen rpynnbl:

a) C uenbko OCTUXKEHNS MakCUMarnbHOro TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM Tennonepeaayum Mexay TeKy4Yen Cpeaon U OKpyKaroLen
TENNOHOCHOW reonorm4yeCckon Cpeaon BHyTPU YNOMSAHYTOrO NMonepeyHoro
COeAMHEHNS UMEET CYLLECTBEHHO HENMMHEWHYH 3aBUCUMOCTb 3HTanbnumn ot

TemnepaTypbl Npu gaeneHusax soiwe 10 MlMa n Temneparypax Huwxe 180°C,
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b) obnagaet cnoCoBbHOCTLIO BCTYNaTh B 00paTMMyro peakumio,
YYBCTBUTENBHYHO K UBMEHEHWNIO AABMEHUSA. 3HAOTEPMMUYECKYHO NP MOBbILLEHHOM
AaBNEHNN N 3K30TEPMUYECKYHO NMPU LaBNEHUMN HUKE YNOMSAHYTOMO MOBbILLEHHOMO
AaBneHus,

C) NpeacTaBnser cobor CMeCh, BCTYNAIOLLYHO B YNIOMSAHYTOM NOMNEPEYHOM
COEANHEHNM B SHAOTEPMUYECKYIO PEeaKLM0 XumMmieckon abcopbumu,

d) npeacrasnseT cobom BOAHBIN PaCTBOP 3MNEKTPONUTA C PpaCTBOPUMOCTLIO,
3aBUCSLLEN OT TEMNEPATYPbI U AaBneHns, obnagarolmin BHyTPU YNOMSHYTOro
NOMNEepPEYHOro COEANHEHNS HAOTEPMUYECKUM AENCTBUEM,

n
- CMONb3YHOT TEMMOBYIO S3HEPTUIO 3TOM TEKYYEN Cpeabl HEMOCPEACTBEHHO W/UN

NpeBpaLLatoT 3Ty TEMMOBYH SHEPIUIO B SMEKTPUYECKYIO.

[0038] ELLe ogHOM Lenbo NpeanaraeMoro n3obpeTeHmns ABnsaeTcs co3gaHne
cnocoba BTOPUYHOIO MCMOMb30BaHMA HEMCMONb3YEMbIX NMPOOYPEHHBIX CKBaXXMH,
copepXallero cnegyowme ctagum:

- Ha3Ha4aroT NEPBYIO HENCMONB3YEMYIO CKBaXXMHY B KAYECTBE NPUEMHOWN CTaHLUK,

- BypAaT BTOPYHO, HOBYHO, CKB&XXMHY PAAOM C 3TON CKBaXXMHOW — NPUEMHOW CTaHLUMEN,
- BypAT eLe N0 MeHbLUEN Mepe OfHY, TPETLIO, HOBYHO, CKB&XKWHY Ha PacCTOSHUM Kak
OT NPUEMHON CTaHLMKW, Tak U OT BTOPOWN, HOBOW, CKBaXUHbI,

- obecneunBaroT coobLLEHNE C BOBMOXHOCTBLIO NEPEHOCa TEKYHEN Cpeabl MeEXAay
Kaykaom n3 06enx HOBbIX CKBaXKWH U MPUEMHOW CTaHUMEN B OTAEMNbHbIE 3aMKHYTbIE
KOHTYPbI, K&XAbIA N3 KOTOPbIX MMEET MO MEHbLLEN Mepe O4HO NonepeyHoe
COeANHEHME, NMPU 3TOM MEPBbLIA YYACTOK KaXKA0r0 KOHTYpa Haxo4uTCs B
reoTEPMNYECKON 30HE, a BTOPOW €ro y4acToK HaXOAUTCA Hag, STON re0TEPMUYECKOMN
30HOW,

- OCYLLECTBNAIT UMPKYyNaumio pabouen Tekyyen cpeabl B KOHTypax, Npyu 3TOM
ynomsiHyTas paboyas Tekyyas cpena obnagaet no MeHbLUEN MEPE OQHUM U3
CBOWCTB, BbIOpaHHbIX N3 CneayroLwen rpynmnbi:

a) C Lenbto SOCTPKEHNS MaKkCMMarbHOro TemMnepaTypHoro nepenaga v
MakCUMarbHOM TeENnonepeaayun Mexay TeKy4en Cpeaon 1 OKpyaroLemn
TENNOHOCHOW reonorm4yeCcKkon CPeaon BHYTPU YNOMSHYTOrO NMonepeyHoro
COEANHEHUSA UMEET CYLLIECTBEHHO HENMMHENHYHO 3aBUCUMOCTb SHTanNbNum ot

TemnepaTypbl Npu gaeneHusax soiwe 10 MlMa n Temneparypax Huwxe 180°C,



10

15

20

25

30

35

15

b) obnagaet cnoCoBbHOCTLIO BCTyNaTh B 00paTMmyto peakLmio,
YYBCTBUTENBHYHO K UBMEHEHWNIO AABMEHUSA. 3HAOTEPMMUYECKYHO NP MOBbILLEHHOM
AaBNEHNN N 3K30TEPMUYECKYHO NMPU LaBNEHUMN HUKE YNOMSAHYTOMO MOBbILLEHHOMO
AaBnexHus,

C) NpeacTaBnseT cobor CMeCh, BCTYNArOLLYO B YNOMAHYTOM MOMNEpPEYHOro
COEANHEHUNS B SHAOTEPMUYECKYIO peakLmo XxumMmmyeckon abcopbuumu,

d) npeacrasnseT cobom BOAHBIN PaCTBOP 3MNEKTPONUTA C PpaCTBOPUMOCTLIO,
3aBUCALLEN OT TEMMNEPATYPbI U AaBneHns, obnagarowmii BHyTPU YNOMSAHYTOrO
NOMNEepPEYHOro COEANHEHNS HAOTEPMUYECKUM AENCTBUEM,

n

- M3BMEKaKOT TEMSIOBY 3HEPTUIO N3 YINOMSIHYTON re0TEPMNYECKOM 30HbI.

[0039] ELe ogHOM Lenbo NpeanaraeMoro n3obpeTeHmns ABnsaeTcs co3gaHne
cnocoba BbIpaboTKM SHEPIUK, COAEPXKALLErO CNeayoLMeE CTaguu:

- oBecneynBaloT HanMuMe 3amMKHYTOro CKBaXKMHHOTO KOHTYpa, MMEIOLLETO BXOZ, U
BbIXOZ, COEAMHEHHBIE NOMEPEYHBIM COEAMHUTENBHBIM KaHanoMm, BbINOSIHEHHBIM B
reonorn4eckon cpeae, u nepeon pabouen Tekyy4en cpeasb,

- obecneunBaroT HannumMe KOHTypa BbIpaboTKN SHEPrUN, UMEIOLLIErO BTOPYH pabouyto
TEKy4yHo Cpeay, Npy 3TOM YNOMSIHYTbIA KOHTYP BblpabOoTKN SHEPrMN COEANHEH C
YNOMSHYTBIM 3aMKHYTbIM CKB2XXMHHBIM KOHTYPOM C BO3MOXXHOCTbIO TEMOMNEPEHOCA,
- OCYLLECTBNSOT UMPKYNALMIO NepBor paboyen Tekyden cpeabl n BTopon paboyen
TeKy4eln cpefbl B COOTBETCTBYOLLMX KOHTYpaX,

- OCYLLECTBNAIOT Nepeadvy Tenna oT nepeon paboyen Tekyy4en cpeabl BTOpoun
paboyen Teky4en cpene n

- CMONb3YHT N3BIMEYEHHYHO TEMMOBYH 3HEPTUIO ANS BbIPAOOTKM 3NEKTPUYECKON

SHeprum.

[0040] bnarogaps TepMoanHaMUYECKMM CBOMCTBaM TEKYYEW Cpeabl npeanaraemoe
N300pETEHNE MOXET HAWUTU LLUMPOKOE NPUMEHEHWE B OYEHb 3HAYMMbIX C
NPaKTUYECKON TOUKM 3peHMS 0BnacTax BbipabOoTKM 3HEPTUK U HEMOCPELCTBEHHOMO

MCnonbL3oBaHMA Tenna.

[0041] Apyrve uenu 1 npusHakm npegnaraemMoro n3obpeTeHnss CTaHyT NOHATHbI N3

JanbHenLero onmcaHms.
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[0042] JanbHenwee nogpobHoe onnucaHne npegnaraemoro n3obpeteHna dyaet

OnMpaTtbCsa Ha CCbINKK Ha Npunaraemble rpadouyeckne matepuanbsl (YepTexn).

KPATKOE OMUCAHME MPUNATAEMbIX FTPASUYECKKX MATEPUATOB

[0043] Ha dour. 1 cxemaTnyHO n3obpakeHbl OTAENbHbIWM CKBaXUHHBIA KOHTYP W
SHEPreTUYECKUA LMK COrnacHoO O4HOMY M3 BapMaHTOB OCYLLECTBNEHNS

npeanaraeMoro n3obpeTeHmns.

[0044] Ha dour. 2 cxemaTnyHO M3obpakeH OTAEMNbHBINM CKBAKMHHBIA KOHTYP W

SHEepreTUYecKUin LMK ¢ napannenbHbIMU SHEPreTUYECKUMA LIeNsSIMM.

[0045] Ha dour. 3 cxemaTnyHO n3obpakeH OTAEMNbHbINM CKBAKMHHBIA KOHTYP W

SHGpFeTI/I‘-IeCKVIﬁ LMK C nocnegoBaresfibHbIMU SHEPreTn4eCKMMn LenamMmun.

[0046] Ha dour. 4 cxemaTnyHO n3obpakeHa CUCTEMA CKB&XKMH C MHOXECTBOM

nonepeyHbIX CoOeUHUTENNBbHbIX KaHaoB.

[0047] Ha dour. 5 CKBaXKUHHbBIWM KOHTYP M MHOXECTBO BbINOSHEHHBIX B r€0N0MMYeCKON

cpegne nonepeyHblX COeANHUTENbHBIX KaHanoB N3obpaxeHbl B pa3pese.

[0048] Ha dour. 6 cxemaTnyHO n3obpakeH MHTErpPUPOBaHHBLIA CKBAXKNHHBLIN
SHEPreTUYECKNIA KOHTYP COrnacHO O4HOMY N3 BapUaHTOB OCYLLECTBIEHMUS

npeanaraeMoro n3obpeTeHmns.

[0049] Ha chur. 7 cxemaTnUyHO M3oBpakeH NHTErPUPOBAHHBLIA CKBaXKWUHHbIN
SHEPreTUYECKUA KOHTYP COrMNacHo eLle OAHOMY BapuaHTy OCYLLECTBIEHMUS

npeanaraeMoro n3obpeTeHms.

[0050] Ha cour. 8 naobparkeHbl NposBnseMble Ha NONEPEYHOM YHaCTKE CKBaKMHHOIO
KOHTYypa TEMMNEPATYPHbIE XapakTEPUCTUKN NPOCTON TEKYYEN CPEeabI, N3BECTHOM U3
YPOBHSA TEXHUKW, U TEKYYEN Cpefbl COrMacHo npeanaraemomy n3obpeTeHumto,

MMEIOLLIEN HENMNHENHYIO 3aBUCUMOCTb 3HTasbMMK OT TEMMEpPaTypbl.

[0051] Ha dour. 9 Ha Buae cBepxy CxeMaTuyHo nsobpaxeHa cuctema COE4UHEHHbIX B
Lnend> CKBaXXWH COrnacHO NepBoMy BapuaHTy OCYLLECTBNEHNA NpeanaraeMoro

n3obpeTeHuns.
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[0052] Ha dour. 9A B yBenmueHHOM MacwTabe nsobpaxeHa cmctema ms napbl

CKBaXXMH C MHOXXECTBOM MnornepeYvHblX COeqUHNTENbHbIX KaHaroB.

[0053] Ha dour. 10 cxemaTtnyHO noapobHO n3obpaxeHa sHepreTnyeckasa yCTaHOBKa,
pacnonoXeHHas Mexay BXO4OM O4HOW CKBaXWHbI U BbIXOLAOM PSAOM

PacrnonOXeHHOW CKBaXKMHbI.

[0054] Ha cour. 11 Ha BMAE CBEPXY CXEMATUYHO M300paXKeHbl ABE CBA3aHHbIX

CUCTEMbI COEANHEHHDbLIX B Lune|?|(13 CKBa2XXWH.

[0055] Ha dour. 12 Ha Buae cBepxy cxemaTu4HO NPOUNICTPUPOBaHO peLLEHNE

COrfacHoO ApYyromy BapuaHTy OCyLLECTBNEeHUs npeanaraemoro n3obpereHus.

[0056] Ha dour. 13 Ha Buae cBepxy cxemaTu4HO NPOUnICTPUPOBaHO peLLEHNe

CornacHo eLé ogHoOMy BapuaHTy OCYLLECTBNEHWS npeanaraemoro n3odpeTeHns.
[0057] Ha dour. 14 cxemaTnUyHO n3oBpakeHbl CKOMMEHNS HEUCTNONb3YEMbIX CKBaXKUWH.

[0058] Ha dour. 15 naobparkeHbl CKONMEHNS HEMCNONb3YEMbIX CKBaXXWH, NOAOOHbIE

TEM, YTO n3obpaxeHbl Ha dur. 14, 4ONONHEHHbIE HOBLIMWU CKBaXXUHaMW.

[0059] Ha dour. 16 nsobpaxkeHo nepBoe CxemaTuyHoe nNpeacTaBneHme OgHOro 13
BapuaHTOB OCYLLECTBMNEHMS Npeanaraemoro n3obpeTeHns, B KOTOPOM HOBbIE
CKB&XXMHbI 00beAVHEHbI B KNAcTepbl C HEMCMONb3yeMbIMU MO MPSMOMY Ha3HaYEHWHO

ocCTaBneHHbIMU CKBaXUHaMMW.

[0060] Ha dour. 17 naobparkeHo cxemaTnyHOEe NpeacTaBneHMe BapmaHTa
OCYLLECTBINEHNA NpeanaraeMoro n3obpeTeHns, B KOTOPOM KnacTepbl

KOHCOMAMpOBaHbI.

[0061] Ha dour. 18 rpadpuyeckmn nsobpaxeHa HENMHENHAsA 3aBUCUMOCTb SHTamnbMUK
OT TeMnepaTypbl 418 BOAHOro pacteopa anektponuta, cogepxawlero 20% cynodarta

MarHus npuv nosblleHHOM agasneHnn 40 Mla.

[0062] Ha 4epTexax cxogHble CCbINTOYHbIE 0O03HaYEHNSA NPUCBOEHBI CXO4HbBIM

ANeMeHTaMm.
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HAMNYYLLME BAPWAHTBI OCYLLECTBIEHNA MPEQJIATAEMOIO N3OBPETEHUSA

[0063] Ha dour. 1 cxemaTUyHO NPONNOCTPUPOBaH NEPBLIM BAPUaHT OCYLLECTBNEHNS
npeanaraeMoro n3obpetTeHns. 3TO OTAENbHBLIN CKB&XKWUHHBIA KOHTYP U
SHEPreTUYeCKU LMK, QHepreTndecknin uukn 10 MHTerpupoBaH Co CKBaXKNUHHBLIM
KOHTYpOM 12. QHepreTnyecknin ymkn 10 moxeT BbITb BbIOpaH 13 NoaAXOAALLMX W
N3BECTHbIX, B KAYECTBE KaKOBbIX MOryT BbITb NMOMMUMO MPOYMX Ha3BaHbI LMK
CrepnuHra, Umkn Ha yrnepogHOM HocuTene, umkn KanuHel, umkn PeHknHa Ha

OpraHM4YeCcKoM TEMNOHOCUTENE, TPAHCKPUTUYECKUIA LIMKN Ha AWMOKCUAE yriepoaa.

[0063] Kak MoXHO BUAETL Ha pur. 1, CKBaXXUHHBIN KOHTYP 12 COQEPXKUT 3aMKHYTYHO
NETNEBYH CUCTEMY, MMEIOLLYIO BMYCKHYHO CKB&XXUHY 14 U BbIMYCKHYHO CKB2XXUHY 16,
BbIMOSHEHHBbIE B re0NOrMYeCKOnN Cpeae, KoTopas MOXET NpeacTaBnsaTs cobon,
HanpuMep, reoTEPMUYECKYIO Cpeay, NNacT NOpPoL C HA3KOW NPOHULAEMOCTLIO,
0CafouHbIV NNAcT, ByNKaHOreHHy dhopMaumio MNn NOACTUNAKOLLYH NOPOAY,
KOTOPYHO NyyLle OXapakTepU30BaTh Kak KpUCTaNNIUYECKYHO rOpHYH Nopoay,
pacnonoXeHHyH Nog 0cagodHbIM BaCCeNHOM (HUYEro 13 3TOro Ha YepTexe He

nokasaHo).

[0064] CkBaXMHHbIWM KOHTYP 12 1 sHepreTuyecknin umukn 10 Haxogatcs B
TEPMMYECKOM KOHTaKTE Yepes NocpeacTso TennoobmeHHnka 18, koTopbin oTOMpaeT
TENNo oT paboyen TeKy4en Cpeabl, LUMPKYIMPYIOLLEN B 3aMKHYTOM KOHTYpe 20,
BbIMNOMHEHHOM B reonorM4eckor cpeae, ANns BblpaboTKM 3HEPTUN C MOMOLLbIO
3MNEKTPOreHEPaTopHOM YCTaHOBKN 22 B aHepreTuyeckom uukne 10. Temnepartypa

reonormyeckon cpeabl MOXeT BbITb, Hanpumep, B npegenax ot 80°C go 250°C.

[0065] B paccmaTtpnBaemMoM BapmUaHTE UCTONb3YHOT ABE Pa3HbIX Paboumx TEKyUmnx
cpeanbl. APPEKTUBHOCTL paboTbl CUCTEMbI MOXKET ObITb NOBLILLEHA NYTEM
N3MEHEHMA cocTaBa paboyen Tekyuen cpeabl, UCNONb3YEMON B CKBAXKMHHOM

KOHTYpe.

[0066] CyLecTByroLme aHepreTMyeckme LMKnbl, ynoMmMHaBLUMECS Bbille, TPeDyHoT B
CaMOM CKBEXMHHOM KOHTYpPE MPOCTbIX TEKYYNX Cpeq Ha BOLHOM OCHOBE, KOTOPbIE
nornowanu 6bl TENNO redcnorMyeckon cpeabl N Yepes TeNNo0OMEHHUK Nnepenasanm

€ro BTOPUYHOU paboyen Tekyyemn cpene 3HepreTM4eckoro umkna. B nsBectHbIx
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reoTepMarbHbIX MPOEKTax COCTaB BOAHOIrO TEMNOHOCUTENS YCTaHaBNMBaETCA
nnacrtoBbiMM ycnosuamu. B BonblUMHCTBE Crydaes 9Ta Boga npeacraBnsaeT cobou
pacConbHy MUHEpParbHyH BOAY C BbICOKMM OBLLMM COaepKaHMEM pacTBOPEHHbIX
TBEPAbIX BeeCTB (cBbiwe 10 ThicaY YacTen Ha MUIIIMOH), YTO NOPOXKAAET Takme
ABe npobnemsbl, Kak Koppo3ns 1 ocaxaeHne conen. bopbba ¢ koppoanen
CKB&XUWHHbIX TPYD, MHCTPYMEHTOB, 060pyA0BaHNSA 1 TPyOONpoBOAOB Ha MOBEPXHOCTU
ABMNAETCS HECKOHYaeMom 1 obxoauTcsa goporo. Kpome Toro, B ycrnoBusix
reonornm4ecKkoro nnacra pacteop 0bbIYHO COAEPXKUT B 3HAUUTENBHOM KONMYECTBE
LMOKCUA KPEMHUS UNW ApyrMe MUHeparnbHble npumecn. Korga pacconbHyto
MWHepanbHy BOAY NOAAKT Ha MNOBEPXHOCTb M OXNaXAAK0T B NEPBUYHOM
TennoobmeHHuke (gna nepegaym Tenna paboden TeEKyUYen Cpeae SHEPreTNYecKoro
LMKNa), ANOKCUA, KPEMHUS UMW APYTME MUHEPanbHbIE MPUMECK BbIXOAST U3
pacTBopa M NPUCTarOT K BHYTPEHHUM NMOBEPXHOCTSAM TPy, KnanaHos,
TENNoobMeHHMKOB U T. 4. bopbba ¢ aTMMK ocaxgaembiMm BeLecTBaMmmn obxognTtcsa
L0pOro, Y OHWN OrPaHNYMBAKOT KONMMYECTBO TEMNa, KOTOPOE MOXHO M3BMNEYL U3 STOrO

BOAHOIO TeEnJIOHOCUTENA.

[0067] B ncnonb3yemMbix B HACTOSILLEE BpeMS 3HEprobnokax BXO4HYH TemnepaTypy
paboyen Tekyyen cpenbl SHEPrETUYECKOrO LMKa B NEPBUHHOM TEMNOOOMEHHMKE
0BbI4HO orpaHu4mBaroT BennymHou Boliwe 0°C. MNMoHWwxeHnem Temneparypbl 3TOU
paboyen Tekyyen cpenbl 40 BeNnUMHbI HUXKe 0°C obecneymBaeTcs BOSMOXHOCTb
NOBbICUTbL Nepenag AasneHnn B TypbuHe. OgHaKo B M3BECTHbIX reoTepMarbHbIX
NpOeKTax CyLLIECTBYIOT OrpaHnyeHnsi, 00ycnoBneHHblE BO3MOXHbBIM 3aMep3aHneEM
reoTepmanbHOW TEKYYEN Cpeabl N OCaXKAEHMEM B HEW CONEN Ha ApPYyron CTOPOHE

TennoobmeHHuKa.

[0068] B npegnaraemomM n3obpeTeHnn 3T orpaHnYEeHs NPEOL0NeBaroTCA
CO34aHNEM CErpermpoBaHHON CUCTEMbI SHEPTrETUYECKOrO LMKna B KOMOMHaLUmm co
CKB&XXMHOW C 3aMKHYTbIM KOHTYpoM. CornacHo npegnaraeMomy n3obpereHmto
cocTaB paboyen TeKy4en cpenbl CKBaXXMHHOMO KOHTYpa nogdupatoT Takmm obpasom,
4yTOObI OHa He 3amep3ana npu Temnepatype Huke 0°C 1 obnagana No MeHbLUEN
MEpPE O4HUM U3 CBOUCTB, BbIOpaHHbIX U3 CrieayroLen rpynnbi:

a) C Uuenblo JOCTUXKEHNS MakCUMarbHOro TeMnepaTypHoro nepenaga v
MakCUMarnbHOM Tennonepenadum Mexay TeEKy4Yen Cpeaon U OKpyKaroLen

TENOHOCHOW reonormyeckon Cpeaon BHyTPU NONeEPEYHOro CoeanHEHNA MMEET
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CYLLLECTBEHHO HEMMHENHYIO 3aBUCUMOCTb SHTanNbMMM OT TeMNeparypbl Npu
faeneHunax seiwe 10 MlMa n temnepatypax Hwke 180°C,

b) obnagaet cnoCoBHOCTLIO BCTYNaTh B 0OpaTMMyro peakumio,
YYBCTBUTENbHYIO K UBMEHEHUIO AaBfeHns: SHAOTEPMUYECKYHO NPW NOBbILLEHHOM
AaBreHNN N 3K30TEPMUYECKYIO MPU AaBMNeHUM HKE YNMOMAHYTOrO NOBbILLEHHOrO
LaBrneHns,

C) NnpeacTaBnsier cobon CMeChb, BCTYNAOLLYH BHYTPWU YNOMSHYTOrO
NonepeYyHoOro COEANHEHNS B SHAOTEPMUYECKYHO PeakLmMIo XMmmyeckom abcopbumm,

d) npeacraenseT cobom BOAHbBIN PacTBOP AMNEKTPONUTa C paCTBOPUMOCTLIO,
3aBUCALLEN OT TEMMNEPATYPbI U AaBneHus, obnagaromimi BHyTPU YNOMSAHYTOrO

MOMepPeYHOro CoOeMHEHNS 3HA0TEPMNYECKUM AENCTBUEM.

[0069] Tekyume cpeabl MOryT BbITb MOAMPULMPOBAHBI BHECEHMEM A0DABOK C LIENLIO
NOBbILLEHNS 3PPEKTUBHOCTU U HAZEXHOCTU. B kauecTBe noaxoasawmx nobasok
MOTyT ObITb Ha3BaHbl aHTUHAKUMWHbI, MOHU3UTENW TPEHMS, aHTUMPU3bI, KPUOTEHbI,
BakTepuumabl, yrneBoaopoabl, CIMpTbl, OPraHNYECKME XKNLKOCTU N KOMOMHALMK 3TUX

nobaBokK.

[0070] Bo3MOXHble YacTHble peLleHns C OTAENbHON CUCTEMOWN NPOUNIIOCTPUPOBaHDI
Ha dour. 2 n dur. 3.

[0071] Ha dour. 2 nsobparkeHa cerpermpoBaHHas CMCTema, BKIoHaroLLas
CKBaXXMHHbIV KOHTYP 12 B TEPMUYECKOM KOHTAKTE C ABYMS OTAENbHBIMA
TennoobmMeHHMKammn 18, KaxabI CO CBOEN OTAENbHOWN ANEKTPOreHepaTopHOU
YCTaHOBKOW 22, HAaXOA4ALWMMUCA B nNapannensHoMm coeguHennn. Ha dur. 3
n3obpaxeHa aHanornmyHasa cuctema ¢ nocnefoBarefibHbIM COeAUHEHNEM

3NEeKTPOreHepaTopHbIX YCTaHOBOK.

[0072] Ha cour. 4 ¢ yaCTM4YHbIM YCTPAHEHMEM AETANEN CXEMATUYHO n3obpaxkeHa
cucTema 24 CKBaXXMH C MHOXECTBOM MOMNepeYHbIX COEAMHUTENBHBIX KaHanoB. B aTon
CUCTEME B reorniorm4yeckon cpeae (He nokasaHa) BbINOIHEHO MHOXECTBO NOMNEPEYHbIX
COEANHUTENBHBIX KaHanoB 20 CKBXXMHHOMO KOHTYpPa, OPUEHTUPOBAHHBIX B LIENOM
napannenbHO 1 PacrnonOXEHHbIX Ha PacCTOAHUK Apyr OT apyra. Kaxabiv 3 atunx
COeANHUTENBHBIX KaHanoB 20 coegMHEH CO BNYCKHOM CKBEXXWMHOW 14 1 BbINyCKHOM

CKBaXXMHOM 16 ¢ oBpasoBaHMEM 3aMKHYTOro KOHTYpA.
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[0073] YnomaHyTaqa reonornyeckasa cpega MOXeT NpeacTaBnaTe Cobon, Hanpumep,
reoTepMUYECKYHO Cpeay, NNacT Nopog C HU3KOW NPOHULIAEMOCTBIO, 0CaA04HbI MNAacT,
BYFIKQHOreHHYH popmMaLmio U NOACTMUNAIOLLYIO MOPOAY, KOTOPYHO nyyLle
OXapaKkTepu3oBaTb Kak KpUCTanM4yecKyto ropHyro nopoay, pacrnonoXeHHyH rnog

0cafoYHbIM B6ACCENHOM (HUYEro U3 3TOro Ha YepTeKe He MoKasaHo).

[0074] Ha cour. 5 MOXHO BUAETL PACNONOXKEHNE KOMMOHEHTOB B r€0NOrmM4e€CKOn

cpene 26.

[0075] Nonepe4Hble coegmHUTEnbHblE KaHarnbl 20 MOryT UMETbL ANIMHY, HAanNpUMep, OT
2000 m go 8000 m mnun 6onee n pacnonaratscsa Ha rnybuHe ot 1000 m go 6000 m oT
noBepxHOCTM 28. [Ang opMmpoBaHnUS CUCTEMbI C 3aMKHYTbIM KOHTYPOM
aneKTporeHepaTopHas ycTaHoBKa 22 Ha NOBEPXHOCTK 28 pacrnonoxeHa Mexay

BMYCKHOW CKB&XXMHOW 14 1 BbINYCKHOW CKB&XXMHOW 16.

[0076] Cneuwanuctam LOSMKHO BbITb MOHATHO, YTO YKa3aHHbIe Bbille pacCTOSHUA
npuBeAEeHbl TONMLKO ANA NpUMepa 1 Ha NpakTuke MoryT BbITb pasHbIMU B
3aBUCUMOCTM OT CBOWCTB reorniorm4eckon cpeabl, reoTepMMUYECKOro rpagneHTa,
aHomanuun, oBycnoBneHHbIX MPUNOBEPXHOCTHBIMU M3MEHEHUSAMMN, TEKTOHNYECKOM

aKTUBHOCTU U T. A.

[0077] OueBungHO, Brnarogapst TEXHUYECKOMY NPOrpeccy Npu Co3aaHnmM Takux CUCTEM
C MHOXECTBEHHbIMW NOMNEPEYHLIMN COEANHUTENBHBIMUW KaHanamm uanyeckoe
BTOPXEHNE MUHUMAarbHO W NErKO OCYLLECTBUMO, YTOObI CyLLLECTBEHHO YBENNYUTL
KOMMYECTBO KOHTaKTUPYIOLLMX C re0NIorm4YeCcKom Cpefon KOHTYPOB Ha eaAnNHULY
nnowaan nosepxHoctu. Kpome toro, obecnevmBaeTcs BO3MOXHOCTb MCMOMb30BaHMS
OCTaBMNEHHbIX HEPTAHBLIX CKBAXWH NO HOBOMY HA3HAYEHWUIO NMPU HAYTOXHOM

BO3[ENCTBUIO Ha 3KOMOTUH.

[0078] UHTerpupoBaHHas CKBaXXMHHAA SHepreTuyeckasa ycTtaHoBKa nNpeacraBnsaeT
cobon cMCTEMY C 3aMKHYTbIM KOHTYPOM, B KOTOPOW BbiDpaHHas paboyas Tekyyas
cpena UMpKYynupyeT B CKBaXKMHHOM KOHTYPE, a 3aTeM NOAaeTCa Ha pacrnonOXEeHHYH
Ha NOBEPXHOCTU TYPOUHY, KaK 3TO MOXXHO BUAETL Ha ur. 6. ITa cuctema B LENom
obosHaveHa nosuumen 30. 3To cuctema ¢ egmHon paboden Tekyyen cpeaon, a He ¢

oTAeNbHOM paboden TEKyHen Cpenon Ansa CKBEXKUMHHOMO KOHTypa 1 OTAENbHOU



10

15

20

25

30

35

22

BTOPUYHOM paboyen Tekyden cpeaomn Ans aHepretTnyeckoro umkna. Paboyasa tekyyas
cpefa B 3TOM 3aMKHYTOM KOHTYpe MOXET paboTaTb B TPaHCKPUTUHYECKOM LMKIE,
KOrga Tekyvas cpefa siBrseTca CBEPXKPUTMYECKOM Npu Bonee BbICOKOM paboyem
AaBneHun, N JOKpUTUYECKON Npu Bonee HM3KOM pabodemM faBneHun, Unuv xe B
MOMHOCTBIO CBEPXKPUTUYECKOM LIMKNE, Koraa Tekydas cpefa v npy 6onee HU3Kom

paboyem faBneHUN OCTAETCH CBEPXKPUTUUECKON.

[0079] Kak n3BeCTHO, TPaHCKPUTUYECKUN LIMKIT — 3TO TEPMOANHAMUYECKUA LMK, B
KOTOpOM pabo4vas Teky4asa cpefa NepexoauT 1 Yepes OKPUTUYECKOE, 1 Yepes

CBEPXKPUTUNYECKOE COCTOAHNA.

[0080] B coctaBe 0b60pynoBaHMSa MMEKOTCA TaKKe Oxnaxgarowee yCTPOUCTBO,
KOTOpOe B paccMmarpmuBaemMom NpuMepe peann3oBaHo B BUAe BO34YLUHOMO
TennoobmeHHmka 32, n TypbuHa 34 ¢ anekTporeHepartopom 36. BoagyLuHbIn
TENNOOBMEHHMK 32 CRyXUT ANA OXNaxaeHsa paboden TeKyuen cpeabl 40
TemnepaTypsbl, NPEBbLILLAOLLEN TEMNEPaTYpPy OKpYXXaroLLEero Bo3gyxa Ha BENUYMHY OT
1°C po 15°C. Cnepyet 3amMeTUTb Takke, 4To paboyyro TEKYYYHO Cpeay MOXHO

oxnaxaatb A0 OTpuLaTenbHbIX Temnepatyp no wkane Lenbcus.

[0081] Kpome TOro, noaxogswme Ans Ucnonb3oBaHus B npeanaraeMomM n3odpeteHmnm
Tekyumne cpeabl 0b6nagaroT CBOMCTBOM B BbIMYCKHOW CKBaXKMHE NEPEXOAUTL Nocne
PaCLUMPEHNS N OXNEXAEHNS N3 CBEPXKPUTNYECKOrO COCTOSAHMS B TPAHCKPUTMYECKOE,
Tak YTO TeKy4asn cpefa, BbIXOASALLAS U3 BbINYCKHOM CKBaXXMHbI, MMEET SHTPOMMUIO,
LOCTaTOMHO BbICOKYHO A5151 pacLUMPEHUs 4,0 COCTOSIHUS MeperpeToro napa npaeee
AByxdasHon obnactu Ha guarpaMmme Temneparypa-sHTPOMNUS, 1 Nocrne oxnaxaeHus

HaXO4UTCS CYLLECTBEHHO HUXKE €€ KPUTUHYECKON TOYKM.

[0082] MpuBOAHBEIM MEXAHM3MOM B 3TOM MHTEMPUPOBAHHOM LMKE SBNSETCH OYEHDb
CUNBHBIA LMPKYNSAUMOHHBIA TENNOOOMEH (TEPMOCUEOHHBLIN 3AOMEKT), KOTOPLIN
noBbILLaeTcs Gnarogapsa pasHUUE B NIOTHOCTU MEXAY BMyCKHOW BEPTUKAIbHON
CKBaXXMHOM 14 1 BbINYCKHOW BEPTUKANbHOW ckBaxkuHOW 16. Teky4dasa cpeaa,
Haxo4ALasacs BO BMYCKHOW CKBaXXWMHE 14 B COCTOAHUM CBEPXKPUTUHECKOWN XKNOKOCTH,
MPY NPOXOXAEHMM MO NOMEPEYHbIM y4acTkam 12 HarpeBaeTCa U BbIXOAUT B
BbINYCKHYH CKBaXXWHY 16 B CBEPXKPUTUYECKOM COCTOSHUW, YTO CO3AaeT

SHa4YUTEINTbHOE AaBneHne.
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[0083] Ha chur. 7 npepcrasneH 4pyron BapuaHT peLleHns, NponntocTPpUpOBaHHOIO
Ha cur. 6. Ha aTon cxeme BKMYEHbI NapannensHO HECKOMNBKO TYPOuH 34,
OCHaLLeHHbIX anekTporeHeparopamm 36. Cneypanuctam AOMKHO BbITb NOHATHO, YTO
BO3MOXHbI APYr1e BapuaHTbl, MCNOMb3YHoLWmMe KOMOMHaLMN SHEPreTUHECKMX

YCTaHOBOK, BKITHOYEHHbIX NocneaoBarernbHO 1 napannenbHo.

[0084] Ha chur. 8 B kauecTBe Npmmepa n3obpaxeHbl TeMnepaTypHble
XapaKkTEPUCTUKN Ha NOMEPEYHbIX Y4aCTKax CKBaXKMHHOMO KOHTYpa ANSA NPOCTbIX
TEKYYNX CPeq, U3BECTHbIX U3 YPOBHS TEXHWUKM, U ANA HOBbIX TEKYYMX Cpeg,
NCNonb3yeMbIX B NpeanaraeMoM n3obpeTeHnn, KOTOpbIE 4EMOHCTPUPYHOT
CYLLLECTBEHHO HEMMHENHYIO 3aBUCUMOCTb SHTanNbNMM oT Temneparypbl. Konmyectso
TENNOTbI, NepeaaBaemoe OT reofiorM4ecKkon cpeabl, NPonopLMoHansHO nnowaam
MexXay rpadoukomM TemnepaTypbl reonormyeckon cpeabl 1 rpamkoMm TemnepaTypbl

Teky4yen cpepbl. [laHHble cBeneHbl B Tabnuuy 1.

Tabnuua 1. NameHeHne TemnepaTypbl TEKYUMX CPEL, C YBENTMYEHNEM PACCTOAHMS,
NPONAEHHOIO UMM B TENNTOHOCHOW r€0NOrMYECKon cpege

N3BecTHaa Tekyyaa | Tekyyasa cpegac
Temnepatypa Ccpepa C MpakTU4ecky CyL|eCTBEHHO
PaccrosHue (M) reonorn4yeckon nvRenHon ACINHSIROM
cpensi (°C) 3aBUCMMOCTbIO 3aBUCUMOCTbIO
3HTanenuun ot SHTanbLNuM ot
Temnepartypbl (°C) | Temnepatypsbl (°C)
0 125 29 28
500 125 49 33
1000 125 65 37
1500 125 78 42
2000 125 88 47
2500 125 95 51
3000 125 102 56
3500 125 106 61
4000 125 110 65
4500 125 113 70
5000 125 116 115

[0085] TepMOCUGOHHBIM 3PPEKT MOXKET MOMHOCTBIO UCKIHOYUTE HEODXOAMMOCTb
NCMNONb30BaTh B YCNOBUAX HOPManbHOW paboTbl HA3EMHbIA HACOC, KOTOPbIA HY>KEH
TONbKO npu 3anycke. NpenmyLLecTBo COCTOUT B TOM, YTO S3KOHOMUTCSA SHEpPrug,

koTopasa notpebosanack Obl Ana paboTbl 3TOrO Hacoca.
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[0086] B ckBaXXMHHOM KOHTYpEe MCMNONb3YHT TeKy4mne cpefbl U CMecu,
paspaboTaHHble C y4eTOM OCODEHHOCTEN CTBOMA CKBaXMHbI, rNyOuHbI,
NPOTSPKEHHOCTN N TEMMNEPATYPbI OKPY>KaroLLero Bosayxa. B ypoBHe TEXHUKM npu
AasneHusax seiwe 10 MIMa n Temnepatypax Hwxke 180°C obeyxaaetcs
NCNONb30BaHNE TOMbKO TEKYYMX CPEL, C NIMHENHOWN 3aBMCUMOCTBLIO SHTanbMMm OT
TeMnepaTypsbl, TakMX Kak BOAA, ANOKCUA yrrepoaa, OXnaxaroLme areHTbl Unn
yrneesogopoabl. B crniyyae cuctembl C 3aMKHYTbIM LIMKIIOM, TaKOW Kak cuctema no
npeanaraeMomy n3obpeTeHuto, nepBoHaqanbHble pacxoabl, CBA3AHHbLIE CO
CNOXHOCTBK CMECEN, UCMOMNb3yeMbIX B KAQ4YECTBE TEKYyYEW CPpeabl, COCTaBNSAT
TOMBbKO Manyto 4yactb 0BLLMX 3KOHOMMYECKMX 0OBEMOB. Takmm oBpasom, MOXHO
NCNONb30BaTh APYrne TEKy4Me Cpelbl, Takne Kak Tekydasa cpega, obnagaroas no
MEHbLUEN MEPE OAHUM U3 CBOWCTB, BbIOpaHHbIX U3 CriegyroLen rpynnbi:

a) C Uenblo OCTUXKEHNS MakCUMarnbHOro TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM TENNonepeaayun Mexay TeKy4Yen Cpeaomn 1 OKpyxaroLwemn
TENNOHOCHOW reonormyeCcKon CPeLon BHYTPU NOMNEPEYHOrO COEAMHEHNSA UMEET
CYLLLECTBEHHO HEMMHENHYIO 3aBUCUMOCTb SHTanNbMMM OT TeMNeparypbl Npw
AaeneHusax seiwe 10 MlMa n temnepatypax Hwwke 180°C,

b) obnagaet cnoCoBbHOCTLIO BCTyNaTh B 00paTtnMyro peakumio,
YYBCTBUTENbHYIO K UBMEHEHUIO AaBMeHns: SHAOTEPMUYECKYHO NPW NOBbILLEHHOM
AaBNeHUN N 3K30TEPMUYECKYHO NPU AaBNEHUMN HWXKE YNOMSAHYTOrO MOBbILLEHHOTO
LaBrneHus,

C) npefcTaBnseT cobor CMeChb, BCTYNAIOLLYHO B YNOMSAHYTOM NMOMNEPEYHOM
COEANHEHNM B SHAOTEPMUYECKYHO peakLmo XmmMmnieckon abcopbumu,

d) npeacrasnseT cobom BOAHBIN PacTBOP 3MNEKTPONUTA C paCTBOPUMOCTLIO,
3aBUCALLEN OT TEMNEPATYPbI U AaBneHus, obnagaromim BHyTPU YNOMSAHYTOrO

MOMNepPeYHOro CoeMHEHNS 3HA0TEPMNYECKUM AENCTBUEM.

[0087] BbINo ycTaHOBMEHO, YTO TEKYYME Cpeabl, MMEoLME CyLLEeCTBEHHO

HENNHENHYIO 3aBMCMMOCTb SHTarbMMK OT TEMNepPaTypbl BHYTPM NONepeyHbIX

COEANHEHNW CKBaXXMHHOIO KOHTYpa, u/nnn obnagaroime cnocobHOCTLIO BCTyNaTh B
obpaTrmMyto peakumto, YyBCTBUTENbHYIO K UBMEHEHMWIO AaBMNEHUSA: SHALOTEPMUYECKYHO
NPV NOBLILLEHHOM AaBIMEHUN U 3K3OTEPMUUECKYHO MPU AABNEHUN HDKE YMOMSHYTOrO
MOBbILLEHHOrO AaBneHus, MOryT cnocobcTBOBaTL 3HAYMTENBHOMY MOBLILLEHNIO

BbIPaboTKM 3Heprnmn. ATo OOBLACHAETCA TEM, UYTO CpeaHUW nepenag Mexay
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TEMNepaTypou NOPoAbI B CKBAXKMHE M TEMNEPATYPON LIMPKYNUPYIOLEN TEKYYEN
cpeabl NOBLILIAETCS, BbI3blBas MNOBbILLEHWE Nepeaaym Tensna oT reonorm4yeckom

cpeabl.

[0088] B kauecTBe Nnpumepa TeKy4en cpeabl Takoro Tna MOXHO Ha3BaTb BOAHbLIN
0Caf04YHO-3MNEKTPONUTHBIA PacTBOP, PACTBOPUMOCTb KOTOPOrO 3aBUCUT OT
TemMneparypsbl, NPY 3TOM B BEPXHEN 4aCTM BMYCKHOW CKBaXMHbI BO4A
CBepxHachbilLeHa. BaBelueHHOe COCTOsHNE TBEPAOTENbHbIX YacTUL, NOAAEPKMBAETCS
C MOMOLLBIO MPOTUBOHAKMMHOM (MPOTUBOMNOKKYNUpYytoLwen) nobaekm n
TypbyneHTHOro pexmnma nortoka (nogobHo Byposomy pacteopy). NMpun npoTekaHnmn nNo
nonepeyYHLIM COEANHEHMAM TeMMNepaTypa TEKy4en cpeabl MOBbILLAETCS, B
pesynbTarte Yero NoBbILLAETCH TakKe PacTBOPUMOCTb HAXOAALLMXCS BO B3BELLEHHOM
COCTOSIHUM TBEPAOTENBHbIX YacTuy,. 3Tnm obecnevmBaeTcs SHAOTEPMUYECKNN
MpOLEeCC NOrMNOLLEHNSA PacTBOPOM Tensa reoriornieckon cpeabl (no cymm
NnoBbILLAETCA aPPEKTUBHAA TENNOEMKOCTb TEKYYEN CPEebI) MPU PacTBOPEHUM
TBEPAOTENbHbLIX YacTuL B Boge. B TennoobmeHHWKe ¢ nepepaven Tenna B
CerpervpoBaHHbIv LMK NpeobpasoBaHms Tenna B SNeKTPMYECTBO TeMneparypa
nagaert, B pesynsrare Yero MMEET MeCTO 3K30TEPMUYECKMIM NPOLIECC, MPU KOTOPOM
TBEPAOTENbHbIE YacTULpbl BbIXOASAT U3 pacTBopa C BblaeneHvwem Tenna. Bo
n3bexaHne OTNOXEHUSA BbIXOAALMX N3 pacTBOpa YacTuL, Ha BHYTPEHHNX
NOBEPXHOCTSAX TENNOOOMEHHMKA NOCNEAHMA MOXET ObITb Hagnexawmm obpasom

obpaboTaH.

[0089] B umcno Tekyumnx cpen, NpuUrogHblX 4N9 NCnonb3oBaHus B reoTepmMarbHbIX
CUCTEMAX C 3aMKHYTbIM LIMKIOM, BXOAAT BOAHbIE pacTBOPbI, CoaepaLime,
HanpuMep, creayrLlme pacTBOPEHHbIE KOMMOHEHTbI: BpoMuna kanus, cynbdar

MarHm4.

[0090] Ncnonbays Tonbko ogHy TypbuHy, npobnemarnyHo obecneunTs

3 PEKTMBHOCTL BO BCEM AManasoHE NapameTpoB OKpyKatoLen cpeabl. bbino
YyCTaHOBIEHO, YTO npobnema MOXeT ObITb peLleHa Npu NCnonb30BaHUM ABYX UK
BonbLUero Ymcna coeguHeHHbIX NoCneaoBarTensHO UM napannensHo TYpOuH,
ONTUMN3NPOBaHHbLIX AN Pa3HbIX NapamMeTpoB OKpyXaroLwen cpeabl. [Ans

NoAAEPKaHNS BbICOKOM 3PEKTMBHOCTU Ha NPOTSPKEHUM BCETO roaa B CE30H HUBKMX
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Temneparyp Nornmyeckoe yCTPOWCTBO ynpaBneHusi (He NoKasaHo) aBTOMaTUYECKN

nepemMeLLacT TEKYUYHO Cpeay K Haanexailen TypoumHe.

[0091] ®wur. 9, dour. SA n pur. 10 OTHOCATCA K LUNENGHOBOMY COeaANHEHUIO 44
CKBa&XXWH. B 3TOM BapmaHTe OCyLLEeCTBNEHMs Npeanaraemoro n3obpeTeHns Kaxabiv
NOKanmM3oBaHHbI OOBbEKT 46 COAEPXKUT HarHeTaTenbHy CKBaXXMHY 48, COeANHEHHYIO
C NOMNEPEYHbIM COEANHUTENBHBIM KaHanom 50 1 NpoayKTUBHOW CKB&XKMHOW 52.
[MocTpoeHHasn Takum 06pasoM HenpepbIBHAS CKBaXKNMHHAA CTPYKTypa MOXET ObITb

HasBaHa U-00pa3Hon CKBaXKMHHOW CTPYKTYPOMW.

[0092] Kak MOXHO BUAETL Ha pur. 9, KaxKabIA NOKanNM3oBaHHbIN 0ObeKT 46
oBocobneH 1 OCTPOYMHBIM U BbIFO4HBIM 0Bpa3oM COEAUHEH C Bnmanexawmmm
Ha3eMHbIMM NOKanM3oBaHHbIMN obbekTamm 46. PaccTtosHue mexay obbektamm
MOXET COCTaBnATb, Hanpumep, 5000 M. PaszymeeTtcsa, oHO MOXET ObITb pasHbIM B

3aBUCMMOCTU OT CHUTYyaLNN.

[0093] Ha dour. 10 MOXXHO BUAETL SHEPreTUYECKYHO YCTaHOBKY 54. Ee peanunsaumsa
Oynet obcyxkaeHa ganee, HO 4NN Leneun ganbHENLWEro N3NOXeEHMS CKaXKeM, YTo aTa
3HepreTnyeckas yctaHoBka 54 BbINOMHEHa C BO3MOXHOCTbLIO NpeBpaLlatb 3HEPrmo
napa B aNeKTPUYECKYHO 3HEPrnt0. B cocTaBe Kaxaoro fiokanmsoBaHHOro obbekTa 46
NMEETCA HarHeTatenbHas ckBaxknHa 48 1 npoayktueHas ckeaxkmHa 52. Moy semnen,
HO TOXE B Npefenax reoTepMmnyYeCcKon 30HbI 46 reonornyeckoun cpeabl 48 BbINONHEHb!

MHOXEeCTBEHHbIE NnonepeYyHble CoeanHUTENbHbIE KaHanbl 38.

[0094] insa onmucaHna paboTbl cUCTEMBI MOXHO cocnaTtbesa Ha dour. 10. Obnagatowan
NOAXOAALLEN TENNOEMKOCTBIO TEKYYasa cpeaa NpoTekaeT B HAarHeTarenbHom
CKBaXXMHE 48 O4HOro nokanmsoBaHHOro obbekTa 46, NPoxoauT Yepes
SHEPreTUYECKYHO YCTaHOBKY 54 Anga nepeaayv TENNOBOW SHEPTUK, a 3aTeM
BbIXOASALLMA N3 3TON SHEPTrETUYECKOW YCTAHOBKM NOTOK HaNpaBnseTCHa B KAYECTBE
BXOAHOr0 NOTOKa B HAarHETaTENbHYHO CKBaXXMHY 48 COCefHEro nokanM3oBaHHOro
obbekTa 46. [MyHKTUPHOW NHWeN 62 nokasaHa ata NpocTas unu wnendosas
nepepaya tekyyen cpeabl. iaBnekaetca He BCce Tenso, NOSTOMY NOTOK ANA
CKBaXWHbI 48 coceHero nokanns3oBaHHOro obbekTa nepes HarHeTaHNMEM B
nonepeyHbIn coeanHnTenbHbIM kaHan 50 npegBapuTensHO HarpesatoT. Mpouecc

NOBTOPSIETCA HA COCeQHEM NoKann3oBaHHOM obbekTe 46. [Ina yanobcTBa peMoHTa,
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aHanusa U T. 4. npegycMoTpeH 06xo0aHOW KOHTYP 64 B 06X04 SHEpPreTnyYeckoun

yCTaHOBKM 54.

[0095] YTOOBI NPMCNOCOBUTLCA K PasNNYHBIM reosIOrMYECKUM, 3KONOrMYECKNM,
TEPMUYECKUM U APYTUM YCNOBUAM, MOXET BbITb MCNONb30BaHa cuctema n3a
MHOXECTBEHHbIX MONePeYHbIX COEAMHUTENBHBIX KaHanoB 50, Kak 3TO MOXHO BUAETb
Ha cour. 9A. BTN MHOrokaHarnbHble CUCTEMbI 66 06pasyoT KonbLeobpasHbie
CTPYKTYpPbl Ha yaaneHnu oT nonepeyHbIX COeanHUTENBHBIX KaHanos 50 cocegHero
yyacTka. B 3aBUCMMOCTM OT KOHKPETHBIX 0BCTOATENLCTB BO3MOXHA Apyras CTPyKTypa
MHOrokaHarsnbHbIX cuctem 66. OTaenbHbIE NONEPEYHbBIE COEAMHUTENBHBLIE KaHanb! 50
OOHOW M TOM Xe cuCTeMbl 66 oBpasyroT coeamHeHne, paboTarowiee nogodbHo
€4MHOMY MONEPEYHOMY CoeamnHUTENBHOMY KaHany 50. B 3aBncMmocTum OT ycnosumn,
KOTOpble YNOMUHANUCh BbiLLe, MO TaKOW CXeMe MOryT ObITb BbINOMHEHbLI BCE UMK
HEKOTOpPbIE NOKanM3oBaHHble 00bekThl 46. [NMpeaycmMoTpeHa Takke BO3MOXHOCTb
YepenoBaHNA y4aCTKOB C €4MHCTBEHHbBIM NOMNEPEYHbIM COEANHUTENBHBIM KaHanom
50 ¢ yyacTkamu ¢ MHorokaHanbHbIMM cuctemamm 66. MHorokaHanbsHble cUCTeEMbI 66
obecneunBaroT yBennyeHne obuien nponyckHom cnocobHocTn n obbema
BblpabaTbiBaeMoW 3MneKTpo3Heprn. B cnyyasax, korga HeKoTopble NIoKanmM3oBaHHbIe
0ObekTbl 46 HaxoaaTcs Ha Bonee BrnMakoM pacCcTOAHUIO APYT K Apyry, Ans
nopaepxaHnsa BanaHca n3srnekaemMoro Ternna MoXHO UCNonNb3oBaTh bonbLuee
KONMMYECTBO MHOroKaHasnbHbIX CUCTEM 66. Cuctema CKBaXkuH, n3obpaxxeHHasa Ha

dur. 9, obecneunsaet moLyHocTb oT 12 000 kBT go 20 000 kBrT.

[0096] Ha dour. 11 npomnnoCTpmpoBaH eLle 0auH BapuaHT OCYLLECTBIEHNS
npeanaraeMoro n3obpeTeHns, NPeACTaBNAOWMNNM COBON CUCTEMY CKBaKMH,
obecneumsaroLlyto mowHocTb ot 8000 kBT go 12 000 kBT. B atom BapuaHTe
OTAENbHbIE KOHTYPbl COEAMHEHbI B LIEHTPanbHOM NOKanM3oBaHHOM obbekTe 68 ans
LeHTpanMsaumm sHepreTuydeckoro obopyaoBaHna (He nokasaHo) C Lernbro

yBENMYEHUS BbIpaboTKM aHeprm n noebiweHms K.

[0097] Ha dour. 12 n dour. 13 nponnnoCTprupoBaHbl CUCTEMbI CKBEXKWH,
obecneunBaroLme Bonee HM3KME 3HAYEHUS MOLLIHOCTM BbipabaTbiBaEMOW 3HEPTUN:
oT 4000 kBt go 6000 kBT (gour. 12) n ot 2000 kBT 50 3000 kBT (cour. 13).
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[0098] O4HMM 13 3HaYNTENBHbBIX NPENMYLLECTB 3KCNyaTaumm LWnendoBOM CUCTEMbI
CKB&XWH SIBNAETCHA OTCYTCTBME HEODOXOANMMOCTM B NPUNOBEPXHOCTHOM O0BpaTHOM
Tpybonposoge. Korga oH TpebyeTca, Kak 3TO Cny4aeTcs B M3BECTHbIX CUCTEMAX CO
CKB&XMHHBIM KOHTYPOM, KanutanosnoxeHus npesbiwatotT 10% oT oBLmx NpoeKTHbIX
OCHOBHbIX CPEACTB, MOXKET BO3HUKHYTb HEOBXOAMMOCTb LOroBapmBaTbCAa O Nonoce
OTUYXXAEHUSA, N B pe3ynsTare UMEKT MECTO NOTEPU TENna nNpu NOHWKEHUN

Temnepatypbl Ha 3 — 5°C 1 NnoTepu gaBneHns, Yto NPUBOAKUT K CHKeHuto K.

[0099] B otnuume oT 3Toro, npu WnendoBoM coegmHeHnn, bnarogaps nepegHe-
3agHEMY COEAMHEHUIO CKBaXXMHHBLIX KOHTYPOB, OTNagaeT noTpebHOCTL B
NPMNOBEPXHOCTHOM oBpaTHoM Tpybonposoae. Kpome Toro, cnapeHHble KOHTYPbI
paboTatoT B kayecTBe 0bpaTHbIX TPyOONpoBOAOB APpYr AN Apyra, Tak 4To napa
MCNONb3yeT paccemBaemMoe TENMO ANS NPeABapUTENBHOrO Harpesa noToka, o

KOTOPOM FOBOPUIIOCH BbILLIE.

[0100] B uncne gpyrnx npemmyLLeCTB MOXHO Ha3BaTb yBENUYEHME BbIpaboTKM
3Heprum Be3 paspyLleHns NOBEPXHOCTM (TO eCTb 63 BO3AENCTBUA HA OKPY>KAIOLLLYHO
cpeay), Tak Kak BCe Haxo4UTCA B reonorm4eckon cpege, nog noBepxHoCTbio, U
paccTosHMe MeXAy nokanmaoBaHHbIMM 0bbekTamm 46 cokpalleHo. U ecnu
Bnarogaps NoBbILLEHHOW TemMnepaType npeaBapuTensHO HarpeToro NogaBaemMoro
NOTOKa MOXHO MCMonb3oBaTh Bonee KOPOTKMIA NONEepPEYHbIN COEANHUTENBHbBIA KaHar

50, TO COOTBETCTBEHHO COKPALLATCA U pacxoibl.

[0101] Ha cour. 14 cxemaTtnyHo naobpaxeH ydactok 70, pasbypeHHbin

paccpenoTO4EHHBIMM HEUCTONBb3YEMbIMU CKBaXKMHAMK 72.

[0102] Ha dour. 15 naobpakeH TOT e y4acTokK, 4To U Ha dour. 14, Tonbko BOGNnan
HENCMONb3YEMbIX CKBaXMH 72 n300paKeHbl HOBbIE CKBaXKUHbI 74, 76, 78, 80, 82, 84,
86 n 88.

[0103] Ha cour. 16 cxemaTtnyHo naobpaxeH ocHoBHOW y3en 90. XoTa 3TO U He
oTobparkeHo 0cobo, ocHoBHOM y3en 90 npeacraBnseTr cobon pas3BETBIEHHYHO
CUCTEMY, B KOTOPOW Kaxkaasi U3 HOBbIX CKBaXXWH, Hanpumep, ckBaxkuH 74, 76, 78 n 80,
coobLLeHa [C COOTBETCTBYHOLLEN HENCMONb3YEMOW CKBaXMHOW 72], uTO Bornee
noapobHo Byaet onmncaHo Hwxke. OTHocAWmMeca K OCHOBHOMY y3any 90 HoBble

CKBaXWHbI 74, 76 n 78 npobypeHbl Ha pacCTosHUM 4pYyr OT gpyra un ot
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HEeNCNOSb3yEMbIX CKBaXXWH 72, CBA3aHHbLIX C OCHOBHbIM y3riom 90. Kaxxaasa 13 HoBbIX
CKBaXWH 74, 76 n 78 coobLueHa ¢ bnnsnexawien HeMCNoNb3yeMOM CKBXXNHOW 72.
CoobLeHre ¢ BO3MOXHOCTLIO NepeHoca Tekyyen cpedbl 06ecneyeHo ¢ NoOMOLLBHO
Tpybonpoeogos 92 1 94. Tpybonpoeoabl 92 pacnonoXeHbl Nog NOBEPXHOCTLIO 96, a
WMEHHO, B reoTepmmnyeckomn 3oHe 98. Uto kacaetca Tpybonpoogos 94, TO OHK, Kak
MOXHO BUAETb, B pacCMaTtpnBaeMomM BapmaHTe Haxoa4aTCs Bbllle NOBEPXHOCTM 96,
HO OHM MOTYT BbITb U HUXKE NOBEPXHOCTM 96, Kak 3To ByaeT nokasaHo B

nocrneayrLmx BapmnaHTax.

[0104] B paccmarpmBaemMoM BapuaHTe Kaxaasa U3 HOBbIX CKBaXXWH 74, 76 1 78 anga
ynobcTBa coeanHeHa ¢ COOTBETCTBYHOLLIEN HENCMONb3YEMOW CKB&XKMHON 72 C

obpasoBaHMeM KrnacTepa UCMonb3yeMblx N0 HOBOMY Ha3HaYEHMHKO CKBaXKMH 72.

[0105] Ccbinku MoryT fenarbcs ogHOBPEMEHHO Ha dour. 16 n dur. 17, npm sTOM ANS
SAICHOCTW Ha dour. 17 He nokasaHbl Tpybonposoabl 92 n 94. U3obpakeHHbIM Ha dour. 16
knacrtep B Lenom obosHaueH nosnymen 100. Takasa knactepmsayms apdekTmBHa C
TOYKUM 3pEeHns npucoeamnHeHna apyrmx knactepos 100, Kak 3TO MOXHO BUAETb Ha
dur. 17. HoBble ckBaXXuHbl 74, 76 1 78, cBA3aHHbIE C AaHHbIM OCHOBHbLIM y3rom 90,
npucoegmHALT gpyrue knacteps! 100 ¢ NOMOLLBIO MCMONb3yEMbIX MO HOBOMY
Ha3Ha4YeHWIo CTapbIX CKBaXWH 72 cocepHero knactepa 100. Takme cBa3m
o6o3Ha4eHbl nosnymamm 102. Mpu Takom peLleHnn, B OTNnYmMe ot
ManonpoayKTUBHOIO CKOMMEHUS HENCNONb3YEMbIX CKBEXMH 72, N30BpayKeHHOro Ha
dur. 15, knactepbl 100 cobpaHbl B KOHCONUAMPOBAHHYHO cUcTeMy cbopa aHEPrun.
Takoe pelieHmne obecneumBacT BbICOKYHO 3 PEKTMBHOCTL HA3eMHoro cbopa

reoTepmanbHOW 3HEPrnn.

[0106] NeoTepmarnbHble YCTAHOBKW C 3aMKHYTbLIM KOHTYPOM npegfiaranncb 1 B
NCTOYHMKaX, OBCYXAEHHbIX BbiLLE, O4HAKO Ha YPOBHE TEXHUKN HE DbINO agekBaTrHOro
NpeanoXeHnsa No HaseMHOMY cOOopy SHEPTUM C MUHUMATBHBLIM FEONOMMYECKUM U
3KOMNOrMYECKNM BMELLIATENBCTBOM U C KOHCONMAMPOBAHHOW CUCTEMOW BbIpaboTkm

3Heprum.

[0107] Ha dour. 18 rpadpuyeckmn nsobpaxeHa HeNMHeENHas 3aBUMCUMOCTb SHTanNbNnK
OT TeMnepaTypbl 4N BOLHOro pacteBopa, cogepxallero cynbdar MarHus B

KOHUeHTpauuu 20 macc. %, npu gasneHun 40 MlMa. 31o npumep



10

15

30

TEPMOANHAMMYECKOrO NOBELEHNSA TEKYUEN CPeabl, MCNONb3yEMON B NpeanaraeMom
n3obpeTeHnn. KOHKPETHBIN XMMNYECKNIW COCTaB TEKYYEW Cpeabl, NCMONb3yeMON Ha
NpaKkTUKe, 3aBUCUT OT TaKMX YCNOBUI, Kak TeMneparypa reornormyeckon Cpeabl,
MCNOMNb30BaHME Tenna HeNnoCPEACTBEHHO UMW C NPEBpPaLLEHNEM B SNEKTPUYECKYHO
SHEPIruo, KOHKPETHbIE TEMMNEpPaTypbl HA BXOAE U Ha BbIXO4e, MPOTHKEHHOCTb U

KOHMPUrypaLmsa CKBaXKUHbI U T. 4.

[0108] Npepnaraembim N30OpETEHMEM NPEAYCMOTPEH HOBbINM cnocob BbIpaboTKK
3HEPrnM C MOMOLLbHO YHUKANBHON CUCTEMBI C 3aMKHYTBIM KOHTYPOM B PasHbIX

reonorn4ecknx cpegax ¢ Mcrnofib3oBaHMeEM YHMKarnbHbIX TEKYHYUX Cpen.

[0109] OnuncaHbl MHTErpUpOBaHHbIE N CErPErmpoBaHHbIE KOHTYPbI C
YyCOBEPLUEHCTBOBaHHbIMWN TEKYYMMM Cpefamu, obecnevmBaroLMmMmn N3BneyYeHmne

Tenna, NoBblLLUEHHOE MO CPpaBHEHUIO C YPOBHEM TEXHUKWA.

[0110] PasBeTBneHHbIE NONepeYyHble y4acTKn KOHTYpa, COeaANHSAOLMECa BOEANHO Y
BXO4a W BbIXoAa, PacCMOTPEHbI BO MHOMMX OTHOLLEHWUAX, HE B MOCNELHIO
ovepenb — C TOYKM 3PEHUS YCOBEPLLUEHCTBOBAHMS CYLLECTBYIOLLMX CUCTEM C

3aMKHYTbIM KOHTYPOM.
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POPMYJIA N3BOBPETEHNA,
onybnukoBaHHasa ¢ MexayHapogHOW 3asBKOU

1. Tekyyaqa cpega A4ns U3BNeYEHUa S3HEPrUN B CUCTEME CKBEXMH C 3aMKHYTbIM
KOHTYPOM, NUMEIOLLIEN BMYCKHYH CKBEXKMHY, BbIMYCKHYHO CKB&XXWHY 1 NONepeyHoe
COeANHEHME MEXAY HUMW, XapakTepuayroLaaca Tem, YTO oHa obnagaet no
MEHbLUEN MEPE OAHUM U3 CBOWCTB, BbIBpaHHbIX M3 Cneayrowen rpynnbi:

a) C Uenbko OCTUXKEHNSS MaKCUManbHOrO TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM TENNonepeaayum Mexay TeKy4Yen Cpeaon U OKpyKaroLen
TENNOHOCHOW re0norM4YeCcKon CPEAon BHYTPU YNOMSHYTOrO MOMepeYHoro
COEAMHEHNSA UMEET CYLLECTBEHHO HEMMHEWHYH 3aBUCMMOCTb 3HTanbnmu ot
Temnepatypbl Npu gaeneHusax Beiwe 10 MlMa n Temneparypax Huwxke 180°C,

b) obnagaet cnoCoBbHOCTLIO BCTYNaTh B 06paTtMMyro peakumio,
YYBCTBUTESBHYIO K UBMEHEHUIO AaBMEHNS: SHAOTEPMUNYECKYHO NPW NOBbILLEHHOM
LAaBMEHUN N 3K30TEPMUYECKYIO MPU AaBNEHUM HPKE YNOMSAHYTOrO MOBbLILLIEHHOIO
AaBrneHus,

C) npefcTaBnseTr cobon CMeChb, BCTYNAIOLLYH0 B YNOMSAHYTOM NMONEPEYHOM
COEANHEHNM B SHAOTEPMUYECKYIO PeakLM0 XmmMmieckon abcopbumu,

d) npepcrasnseT cobom BOAHBIM pacTBOP 3MEKTPONUTa C paCTBOPUMOCTLIO,
3aBuUCALLEN OT TeMnepaTtypbl U gaBneHns, obnagaromin BHyTPU YNOMSAHYTOro

nonepe4yHoro coeanHeHna Tennonornowarolmm LEeNCTBNEM.

2. Tekyyas cpepa no n.1, xapakTepuayoLLasca TeM, YTO YNOMSAHYTasa peakums
Xmmmnyeckom abcopbumm Bnedet 3a cobon gecopdbumo CO, BHYTPM YNOMSAHYTOrO

nonepe4vyHoro coegnHeHuA.

3. Tekyuas cpefna no n.1, xapakTepmayroLancsa TEM, YTO YNOMSHYTbIA BOAHbIN

pPacTBOP 3MEKTPONMTa COAEPXKUT CynbdaTt MarHus.

4. Cnocob BbIpaboTKN SHEPTUK, COAEPKALLMI CneayroLme cTagun:
- oBecneunBaloT HanMuMe 3aMKHYTOrO CKBaXKMHHOTO KOHTYpa, MMEIOLLETO BXOZ, U
BbIXOZ, COEAMHEHHBIE NOMEPEYHBIM COEAMHUTENBHBIM KaHanoMm, BbINOMHEHHBIM B
reonorn4ecKon cpeae,
- oBecneunBaroT HanNNUMe SHEPreTNYECKon YCTaHOBKM, HaxoasaLWLeENCsa B ONepaTMBHOM

coeanHeHnn C yrnoM4aHyTbiM CKB&2XXUHHBIM KOHTYPOM,
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- C LUenblo U3BMEYEHNSA 13 reonorMYeCcKon cpefbl TEMNNOBOW 3HEPTUN AN AOCTUXKEHNS
MakcMMymMa TemrnepaTypHOro nepenaga v tennonepesayn Mexay Tekyyen cpegom v
OKpY>KaroLLen TENSTOHOCHOW re0norMyeckon cpeaon oCyLEeCTBASHOT LUMPKYNALMIO
paboyen Tekyden cpenbl, UMEKLLEN B YNIOMAHYTOM NONEPEYHOM COEANHEHNN
CYLLECTBEHHO HENMUHENHYIO 3aBUCUMOCTb 3HTanbnn OT Temneparypbl Npu
paeneHusax soiwe 10 MlMa n temnepatypax Hwke 180°C,

- OXNaxaaroT YNoMSaHYTYH paboyyro TEKYYYHO CPpeay Nepes €€ NoBTOPHbIM
BBEAEHNEM Ha BXOLE B YNOMSAHYTbIA CKB&XKMHHbBIA KOHTYP U

- NpeBpaLLatoT TEMNOBYH 3HEPTUIO TEKYYEN Cpefbl B 3NEKTPUHECKYHD.

5. Cnocob no n.4, xapakTepusyroLMNCa TEM, YTO YNOMSAHYTYHO pabouyto

TEKy4yHo Cpeay oxnaxAaroT 4O oTpuuaTenbHOM TeMnepaTypbl no wkane Llenscus.

6. Cnocob no n.4, xapakTepusyroLMNCS TEM, YTO LIMPKYNALMIO OCYLLECTBNAIOT

3a CYeT TepMOCUPOHHOro adhdekTa.

7. Cnocob no n.4, 4ONOMHUTENBLHO BKIOYAKOWMKW CTaaANK0, Ha KOTOPOU
obecneymBaroT HanmM4yme pacnonoXeHHbIX Ha PacCTOAHUN Apyr OT Apyra
MHOXECTBEHHbIX MONepeYHbIX COEAMHUTENBHBLIX KaHaNoB, KaXabl N3 KOTOPbIX

coeanHeH C ynoM4aHyTbiIM BXO40M 1 BbIXO4OM.

8. Cnocob no n.4, xapakTepmayoLLUNCA TEM, YTO YNOMSHYTYHO pabouyro
TEKyuYyHo cpeay npeasaputensHo obpabatbiatoT, 4ToObl OHa B Npegenax
YNOMSIHYTOro BXOA4a OCTaBanach B XXMAKOM COCTOSIHAM UMK B CBEPXKPUTUHECKOM
XMILKOM COCTOSIHUM U BbIXOAMNA U3 YNOMSIHYTOrO BbIXO4a B CBEPXKPUTUHECKOM

COCTOAHUN.

9. Cnocob nepenpodpunmpoBaHna ObiBLLEN HEPTEHOCHOW NNOLWaaN, Ha
KOTOPOW OCTanMUCh paHee LENCTBOBABLUME NPOAYKTUBHbBIE U HAarHeTaTesnbHble
CKB&XWHbI, NPOBYpPEHHbIE B rEONOMMYECKON CPEAE Ha pacCTOsHUKM Apyr OT Apyra, Ans
Lenen U3BnevYeHns TENNOBOWN SHEPTUN, COAEPXKALLNIW CneayoLme CTagumn:

- obecneynBaroT HanMumMe NepBoro yana, MMEHOLLEro NPOAYKTUBHYH CKBEXXMHY U
NEepBYHO HAarHeETaTENbHYH CKBaXWHY, COODLLEHHYIO C 3HEPTrETUYECKON YCTaHOBKOW,
- Ha pacCcTOsHUK OT YMOMSIHYTOro NEPBOro yana obecnevmBaroT Hanm4yne BTOPOro
yana, UMeoLLEro NPOAYKTUBHYHO CKBaXKWHY N BTOPYHO HarHETaTENbHYH CKBaXXMHY,

COOBLLEHHYIO C SHEPreTUYECKOM YCTaHOBKOW,
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- COEANHSAIOT YNOMSHYTbIE NMEPBbIV Y3€n 1 BTOPOW Y3en Nog3eMHbIM roOpU30oHTarnbHbIM
coeguHEHVEM,

- C Lenblo U3BMEYEHNSA 13 reorIorMYeCcKon cpefbl TEMMOBOW SHEPTUWN ANS LOCTUXKEHUS
MakcMMymMa TemnepaTypHOro nepenaga v tennonepesaqn Mexay Tekyyen cpegom v
OKpY>KatoLLen TEMSOHOCHOM reoniorM4eckomn Cpeaon OCyLLECTBIAIOT LIMPKYNALMIO
HarpeTon TEKy4Yen cpeabl Ha BbIXOAE U3 SHEPreTUYECKOM YCTaHOBKW NEPBOro yana Ko
BXOAY SHEPreTMYeCcKon yCTaHOBKM BTOPOro y3na rno ynoMsaHyTOMY Noa3eMHOMY
FOPU3OHTaNbHOMY COEAMHEHWIO, NMPW 3TOM YNOMSHYTas TeKy4as cpefa B 3TOM
NOA3EMHOM FOPU3OHTANbHOM COEANHEHUN NMEET CYLLECTBEHHO HENTMHENHYHO
3aBMCUMMOCTb SHTanbNUK OT TemnepaTtypbl Npu gasneHnsx Boiwe 10 Mlla n
Temnepartypax Hwke 180°C, n

- NpeBpaLLatoT 3Ty TEMSIOBYIO 3HEPTUIO B 3MIEKTPUHECKYHO.

10. Cnocob npon3BOACTBa 3HEPIrK, CoaepXalumin crnegyrome ctagmm:

- obecneunBaroT HannUMe OCTaBneEHHOM HEPTEHOCHOW NoOLWaan, UMELLEN Napb!
HarHeTaTenbHbIX M NPOAYKTUBHbBIX CKBEXXMH,

- COEQVHSIOT 3HEPrETUYECKYHO YCTAHOBKY MeXAy NPOAYKTUBHOW CKB&XXMHOW OOHOW
napbl CKBaXXWH N HarHeTaTenbHOW CKBaXKMHOW COCeAHEN Napbl CKBEXXWH B NOA3EMHbIN
KOHTYP, MMELLMIA MO MEHBbLLEN Mepe O4HO NonepeYyHoe CoeguHEHNe MeEXay
YNOMSHYTOW NPOAYKTUBHOW CKB&XKMHOM N YNOMSAHYTOW HarHeTaTenbHOW CKBaXXUMHOW,

- ANS U3BMNEYEHNSA NOCPEACTBOM 3TOrO KOHTYpa TENMOBOW 3HEPTUM MOA3EMHOIO
nnacTa OCyLLEeCTBNSAT LUMPKYMSALMIO TEKYHYEN cpeabl MO STOMY KOHTYPY, Npu 3TOM
ynomsiHyTas Tekydas cpega obnagaet no MeHbLUEN Mepe O4HUM U3 CBOWUCTB,
BbIOpaHHbIX U3 CneayroLen rpynnbi:

a) C Luenbto OCTUXKEHNS MakCUManbHOro TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM TENNonepeaayun Mexay TeKy4Yen Cpeaon U OKpyKaroLen
TENOHOCHOW re0norM4yeCcKon CPEA0N BHYTPU MOMEPEYHOrO COEANHEHNS UMEET
CYLLLECTBEHHO HEMMHENHYIO 3aBUCUMOCTb SHTanNbMMM OT TEMNEpPaTypbl Npw
AaeneHnax seiwe 10 MlMa n temnepatypax Hwwke 180°C,

b) obnagaet cnoCobHOCTLIO BCTYyNaTh B 06paTtMMyro peakumio,
YYBCTBUTESBHYIO K UBMEHEHUIO AaBMeHNs: SHAOTEPMUNYECKYHO NPW NOBbILLEHHOM
AaBMEHNN N 3K30TEPMUYECKYIO MPU AaBNEHUM HKE YNOMSAHYTOrO NOBbILLEHHOIO
faBrneHns,

C) NnpefcTaBnseT cobon CMeCh, BCTYNAIOLLYH0 B YNOMSAHYTOM NMONEPEYHOM

COEANHEHNM B SHAOTEPMUYECKYIO PeakLMo XmMmieckon abcopbumu,
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d) npeacraenset cobom BOAHBIN pacTBOP 3MEKTPONUTa C paCTBOPUMOCTLIO,
3aBUCALLEN OT TEMNepaTypbl U gaBnenHns, obnagaromm BHyTPU YNOMSAHYTOrO
NOMNepeYHOro COeANHEHNS 3HA0TEPMUYECKUM AENCTBUEM,

n
- UCMONb3YHOT TEMMOBYI 3HEPIUIO 3TOM TEKYyYEW Cpelbl HENOCPEACTBEHHO W/UN

NPEBpAaLLatoT ee B 3NEeKTPUYECKYH SHEPTMHO.

11. Cnocob m3BnevyeHnsa reoTepmMarnbHON SHEPTUK, COAEPXKaLLMIM Cneayolme
cTagum:

- BypsaT B reonormyeckoun cpeae nepsyto B LenoM U-oBpasHyro CKBaXKUHHYHO
CTPYKTYPY M Ha pacCToaHMM OT Hee BTOPYH B Lienom U-06pasHyto CKBaXKUHHYHO
CTPYKTYpY,

- obecneunBaroT HanNUUME SHEPreTUYECKON YCTaHOBKM,

- COEAVHSAIOT NOZ, 3eMIEN YNOMSHYTYIO SHEPrETUYECKYHO YCTAHOBKY C BbIXOLOM
ynoMmaHyTou nepson U-obpasHom CKB&XKMHHOW CTPYKTYPbl M BXOAOM YNOMSAHYTOM
BTOPON U-00pasHOm CKBaXKMHHOW CTPYKTYPbI,

- Yyepes 06e CKBaXKMHHbIE CTPYKTYPbI OCYLLECTBISAT LMPKYNSALMIO TEKYYEn Cpesbl,
obnagaroLlen No MEHbLLEN MEPE O4HUM M3 CBOMUCTB, BbIOPaHHbIX U3 CrieayroLen
rpynnbl:

a) C Lenbko JOCTPKEHNSA MakCMMarbHOro TemnepaTypHoro nepenaga v
MakCMMarnbHOW TENNONEPEAaYN MEXAY TEKYHEN CPEAON U OKPYKAKOLLMM Ny BUHHBIM
NCTOYHMKOM Temnna B 30HE NOMNEPEYHOro coeamHeHns ynomsHytTon U-o6pasHon
CKB&XXMHHOW CTPYKTYPbl UMEET CYLLECTBEHHO HENMMHENHYIO 3aBUCMMOCTL SHTanNbMm
OT TeMnepaTypbl Npu gaesneHusx Beiwe 10 MlMNa n Temneparypax Huke 180°C,

b) obnagaet cnoCoBbHOCTLIO BCTYNaTh B 06paTtMMyro peakumio,
YYBCTBUTENBHYHO K UBMEHEHWNIO AABMEHNS: 3HAOTEPMMUYECKYHO NMPU MOBbLILLEHHOM
LaBMNEHNM N 3K3OTEPMUYECKYHD NMPU LABNEHUN HWKE YNOMSHYTOrO MOBbLILLEHHOMO
LaBnexHns,

C) npeacraensaeT cobor CMECh, BCTYNAKOLLYIO B 30HE YMOMSHYTOrO
NoNepeYHoOro COEANHEHNSA B SHAOTEPMUYECKYHO PeakLmIo Xmmmyeckomn abcopbumm,

d) npeacraenset cobom BOAHBIN PacTBOP 3MEKTPONUTa C paCTBOPUMOCTLIO,
3aBUCALLEN OT TEMNEPATYPbl U AaBneHns, obnagaromi B 30HE yNOMSHYTOro
NOMepPEYHOro COEAMHEHNS 3HAOTEPMUYECKUM AENCTBUEM,

n

- NpeBpaLLatoT TEMSOBYHO SHEPTUIO 3TOM TEKYYEN Cpelbl B ANIEKTPUHECKYHO SHEPTUIO.
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12. Cnocob nonyyeHna reotepmarnbHOro TennoobMeHHWKa, cogepaLymm

cnepyowme craguu:

- oBecnevnBaroT HannumMe HencnonbL3yemMmon NPobypeHHOM CKBaXKMHBI,

- BypST BTOPYHO CKB@XKUHY Ha PAcCTOSAHMM OT YNOMSIHYTOWM HENCMONb3yEMOWN
CKBaXWHbI,

- COEAUNHSAOT YNOMSIHYTYH HEUCTONb3YEMYH CKBaXKUHY U YNIOMSHYTYHO BTOPYHO
CKBaXXMHY Yepe3 re0TEPMUYECKYHO 30HY U PacnonOXEHHYH Ha PacCTOAHUN OT Hee
BTOPYIO 30HY B HEMPEPLIBHbLIA KOHTYP, MMEIOLLNIM MO MEHbLUEN Mepe O4HO
nonepeYHoe CoefnHEHVE,

- C uenbto obecneveHns TennoobmeHa B yNOMAHYTOM KOHTYpe OCYLLECTBAOT
LMPKYNALMIO Yepes 3TOT KOHTYP paboyen XnakocTu [sic!], npn 3Tom ynoMsaHyTas
Tekyyaqa cpega [sic/] obnagaeT no MeHbLUEN MEPE O4HMM U3 CBOUCTB, BbIOPaHHbIX 13
cneayroLemn rpynnebil:

a) C Uenblo OCTUXKEHNS MakCUMarnbHOro TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM Tennonepeaayum Mexay TeKy4Yen Cpeaon U OKpyKaroLen
TENNOHOCHOW reonormyeCcKon CPeLon BHYTPU YNIOMSHYTOrO NONEPEYHOro
COEeAMHEHNSA UMEET CYLLECTBEHHO HENMMHEWHYH 3aBUCUMOCTb 3HTanbnumn ot
TemnepaTypbl Npu gaeneHusax soiwe 10 MlMa n Temneparypax Huxe 180°C,

b) obnagaet cnoCoBHOCTLIO BCTYNaTh B 0OpaTMMyo peakumio,
YYBCTBUTENbHYIO K UBMEHEHUIO AaBMeHUs: SHAOTEPMUYECKYHO NPV NOBbILLEHHOM
AaBMEHNN N 3K3OTEPMUYECKYHO MPU AaABNEHUMN HKE YNOMSIHYTOrO NOBbILLEHHOIO
LaBrneHns,

C) NnpefcTaBnseT cobon CMeChb, BCTYMNAIOLLYHO B YNOMSAHYTOM NMOMNEPEYHOM
COEANHEHNM B SHAOTEPMUYECKYIO PEeaKLMIO XmMmieckon abcopbumu,

d) npeacrasnseT cobom BOAHBIN pacTBOP 3MNEKTPONUTA C PaCTBOPUMOCTLHO,
3aBUCALLEN OT TEMNEPATYPbI U AaBneHus, obnagaromimi BHyTPU YNOMSAHYTOrO
NoNepeYHoOro COeaMHEHNA SHAOTEPMUYECKNM AENCTBUEM,

n

- N3BJ1EKAKT TENNOBYHO 3HEPINIO.

13. Cnoco®b BTOPMYHOIrO MCMNOMb30BaHUS HENCMONb3yeMbIX NPOBYPEHHbIX
CKBE&XXWH, COAEpXaLLMA criefyrome cTagmu:
- Ha3Ha4aroT NEPBYIO HENCMONB3YEMYHO CKBaXXMHY B KAYECTBE NPUEMHOWN CTaHLUK,

- BypAaT BTOPYHO, HOBYHO, CKB&XMHY PAAOM C 3TON CKBaXKWUHOW — MNPUEMHOW CTaHLUMEN,
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- BypSaT eLe N0 MeHbLUEeN Mepe OfHY, TPETLIO, HOBYHO CKB&XKMHY Ha PacCTOSAHUM Kak
OT NPUEMHON CTaHUMM, Tak U OT BTOPOWN, HOBOW, CKBaXKUHbI,

- oBecnevnBaroT coobLeHME C BO3MOXHOCTBIO NEPEHOCA TEKYYEN Cpeabl MEXAY
Kaykgom n3 06enx HOBbIX CKBEXXWH U MPUEMHOW CTaHLUMEN B OTAENMbHbIE 3aMKHYTbIE
KOHTYPbI, K&XAbIA N3 KOTOPbIX MMEET NO MEHbLLEN Mepe O4HO NonepeYHoe
coeauHEHWE, NPy STOM NEPBbIN Y4aCTOK KaXaoro KOHTypa HaxoguTcs B
reoTEPMNYECKON 30HE, a BTOPOW €ro y4acToK HaxXo04UTCa Hag, STOW reoTEPMUYECKOMN
30HOW,

- OCYLLECTBNSOT UMPKYynaumo paboden Tekyyen cpeabl B YNOMSAHYTbIX KOHTYpax, npu
3TOM yrnomMsHyTasa paboyas Tekyyasa cpega obnagaer Nno MEHbLUEN MEPE OAHUM U3
CBOWCTB, BbIOpaHHbIX 13 CneayroLwen rpynmnbi:

a) C Uuenbko SOCTUXKEHNS MakCUManbHOro TeMnepaTypHoOro nepenaga v
MakCUMarnbHOM TENMonepeaadum Mexay TeKy4Yen Cpeaon U OKpyKaroLen
TEMMOHOCHOW re0norM4yeCcKon CPeAon BHYTPU YNIOMSHYTOrO NOnNepeyYHoro
COEAMHEHNSA UMEET CYLLECTBEHHO HENMMHEWHYH 3aBUCUMOCTb 3HTanbnumn ot
TemnepaTypbl Npu gaeneHusax seiwe 10 MlMa n Temneparypax Huwxke 180°C,

b) obnagaet cnoCoBbHOCTLIO BCTYyNaTh B 00paTtMMyro peakumio,
YYBCTBUTESNBHYIO K UBMEHEHUIO AaBMeHUs: SHAOTEPMUYECKYHO NP NOBbLILLEHHOM
AaBMEHNN N 3K30TEPMUYECKYIO MPU AaBMNEHUMN HKE YNOMSAHYTOrO NOBbILLEHHOIO
faBreHns,

C) NpeacTaBnser cobor CMeCh, BCTYNAIOLLYHO B YNIOMSAHYTOM NOMNEPEYHOM
COEANHEHUM B SHAOTEPMUYECKYIO PeakLM0 XumMmyeckon abcopbuumu,

d) npeacrasnser cobom BOAHbLIN PacTBOP 3MNEKTPONUTA C PaCTBOPUMOCTLIO,
3aBUCALLEN OT TEMMNEPATYPbI U AaBneHns, obnagaromii BHyTPU YNOMSAHYTOrO
NONepeYHOro CoOeaMHEHNSA SHAOTEPMUYECKNM AENCTBUEM,

n

- N3BMEKaKOT TEMSIOBY 3HEPTUIO N3 YNOMSIHYTOW re0TEPMMUYECKON 30HbI.
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