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CUCTEMA JIAA IMKJIA ITIPEOBPA30OBAHUA DHEPT'MU C BBICOKUM
KOY®OUIMEHTOM MOJIE3HOT'O JENCTBYA 3A CYET HOBTOPHOI'O
HCHOJIb30BAHUA CKPBITON TEMIOTHI HCIIAPEHUA

OBJACTH TEXHUKH, K KOTOPO OTHOCHUTCSA U30BPETEHUE

[001] OOBEKT OMHMCHIBAEMOTO B HACTOAIIEM JTOKYMEHTE H300PETEeHHs, B IEJIOM,
OTHOCHUTCS K BBIPAOOTKE 3JIEKTPOIHEPTHH M, B YACTHOCTH, K MHOTOCTYIEHYATOW CHCTEME

15t 3pPeKkTHBHOTO MPUBEACHHS B ACUCTBUE TYPOUH IJIsl BEIPAOOTKH AJIEKTPOIHEPTHH.
HNPEAITOCBIIKHU CO3JAHUSA N3OBPETEHUA

[002] B nacrosiee BpeMs: O0JbIIas 4acTh MUPOBOW 3JIEKTPOIHEPTUH BHIPAOATHIBACTCS
MOCPEACTBOM HArpeBaHus BOJABI 1O Mapa C BBICOKMM JABICHUEM M TEMIIEPATYyPOH,
KOTOPBIA 3aTe€M HUCIOJIB3YeTCs Ui BpAIICHHs TYpPOWHBI, BpAIalOIIed TeHepaTop s
BBIPAOOTKH dIIeKTposHeprur. J[nss HarpeBaHWsT BOJIBI MOYKET HCIONB30BAThCS JFOO0E
KOJIMYECTBO TAKUX CPEJICTB, KAK COJIHEUHBIE, YTOJIbHBIE, ra30BbIe, saepHble U T.1. Korma
map ¢ BBICOKMM JIABIICHHEM TMOMaNaeT B TYpPOWHY, OH CTaJIKWBAETCS C JIOMATKaMHU
TYypOMHBI H TepenaeT TypOWHE YacTh CBOeW »sHepruu. llocie MHOKECTBEHHBIX
CTONIKHOBEHHH C JIOMAaTKaMK TYpOWHEI TTap TEPSET 3HAUUTENBHYIO YaCTh CBOCH SHEPTHUU U
OTBOAMTCS W3 TypOWHBI, TOMagas B KOHACHCATOP TOJ HH3KAM JaBJICHHUEM, YTO
OXJIaXJaeT Mmap OO0 TOW CTENEHH, B KOTOPOM OH MpeBpaliaercs B BOAY. 3aTeéM HAcoC
MepeKaunBaeT 3Ty BOAY OOpaTHO HA BXOJIHYIO CTYNEHBb BBICOKOTO JABJICHUS LUKIIA, TIIE
OHA CHOBa HarpeBaeTcst Uil OOpa3oBaHMs Tapa C LENBbIO HETNPEPHIBHOTO MOBTOPEHUS

3TOTO IIHKIIA.

[003] TpyIHOCTBIO, CBSI3aHHOM C TaKOM yCTAHOBKOM, SIBIISIETCS TO, UYTO KOHJAEHCATOP,
JUTSL IPEBPAIIEHUs TTapa 0OpaTHO B BOAY, JOJIKECH YIAIATH CKPHITYIO TEIIOTY UCIIAPEHUS

C TeM, 4TOOBI HACOCHI MOTJIM TepPeKauMBaTh TEKYyUyIO Cpely OOpaTHO K Hadany ITUKJa C
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MUHUMAIIBHOM TOTPEOHOCTHIO B DSHEPrHU. JTa JSHEPrus 3areM cOpachiBaeTcs B
OKPY’KAIOIIYO Cpexy B BHAE COPOCHOW TEIUIOTHL B cilydae BOJBI CKpBITAs TEIUIOTA
UCHAPEHUsT COCTaBisieT mnpuOmm3uTenbHO 2257 kJDK/KT, 49TO mpeacTaBiseT codou
Ype3BbIUARHO OONbIIOe KomudecTBO dHeprun. OHa cocraBisier 40—60% wmmu Oomee (B
3aBUCHUMOCTH OT pabodued Temmeparypbl) OOIMEH TEIIOBOW SHEPrHH, JOOABISIEMOU K
paboueii cpene 3a oauH UK. [loaTOMY mae JTydInne SHEPTeTHUECKAE YCTAHOBKH PEIKO
nocturaror  kodddunumenta monesnoro agewctBus  gaxe 40%. Ecom  moBTOpHO
MCIIONIb30BaTh U MPeodpazoBaTh B AJEKTPOSHEPTHIO OTY COPOCHYIO CKPBITYIO TEILIOTY,
MOYKHO 3HAYMTENBHO YBENUYHATh KOI(PQPHUIMEHT TONEe3HOr0 JeHCTBUS  JTEOOOM

BHGPFGTquCKOfI YCTAaHOBKH.

[004] NmeeTcss MHOXECTBO CYILIECTBYIOIIUX JSHEPTETHYECKAX IHMKIOB, IMPH 5TOM
TPYAHOCTb, CBS3aHHAs C CYIIECTBYIOIIMMH JSHEPreTHMYECKHMH LHKIAMH, TAKHUMH Kak
KT POHKWHA B IpyTHE, 3aKITIOUAETCS B TOM, YTO UX KO3(PPHIUEHT MOIe3HOro NeHCTBHS
BEChbMa OTPAHHWYEH MO NMPHUYUHE OOJBIIOTO KOJMUYECTBA HU3KOKAYECTBEHHOW COPOCHOM
TEIUTOTHI, KOTOPYIO MPHUXOIUTCS BEIOPACKIBATH B aTMOC(hepy HITH OKPYKaroIIyto cpeay. B
BHJIe COPOCHOM TEIIOTHI MPUXOJUTCS BBIOPACHIBATH OOJIBINYIO YaCTh CKPBITOM TEILUTOTHI
ucnapeHuss (WM KOHJCHCAIMH), W OTO 3HAYUTEIBHO OrPAaHWYUBACT KOIDPHUIHECHT

IIOJIE3HOTO AEUCTBUS JIFOOOr0 LUKIIA.
KPATKOE OIIMCAHUE CYINIHOCTHU N30BPETEHUA

[005] JlaHHOE KpaTkoe OMHCAaHWE MPEAYCMOTPEHO C LENBIO TMPEICTABICHUS HWJIEH,
CBSI3aHHBIX C CHCTEeMOW (YCTPOMCTBOM) ¥ CHOCOOOM  OCYINECTBIICHHS IUKJIA
npeoOpa3oBaHUs SHEPIMHM C BBICOKMM KO3(DHUIIMEHTOM MOJE3HOrO ASHCTBHS 3a CUET
MOBTOPHOI'O MCIOJB30BaHMs CKPBITOW TEIUIOTHI UCIAPEHHS, W 3TH HJCH B JallbHEHIIEM
OMMCHLIBAIOTCS HHMKE B TOAPOOHOM OmUCaHWW. JlaHHOE KpaTKoe ONHWCaHWe He
NpeHA3HAYEHO HU I WACHTH(UKAIIMK TJIABHBIX MPHU3HAKOB 3asBISIEMOrO OOBEKTa
HW300peTeHMs,, HU [Jisd HCIONIb30BAHUS NPH ONPEACICHHH WIH OrPaHHYEHHH OObeMa

3asBIISIEMOTO OOBEKTA U30OPETCHHSI.
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[006) TEXHUYECKASA 3AMAYA. [[ns npeBpaineHus mapa oOpaTHO B JKHIKOCTb,
KOHJICHCATOP JOJIKEH YIAlUTh CKPBITYKO TEIJIOTY HCIAPEHHsS C TeM, YTOOBI HACOCHI
MOTJIH TIEPeKaYMBaTh Cpeay OOpaTHO K Hayvaay IHKIIAa ¢ MAHAMAJIBbHON MOTPEOHOCTHIO B
SHEPrUH. JTa 3HEPIUs (CKPHITAasl TEIJIOTA) 3aTeM OTOPACHIBAETCS B OKPYIKAIOIIYIO CPEIY
B BUJE COPOCHOW TemnoThl [l03TOMY Aaske JydIlHe SHEPTeTHUYECKHE YCTAHOBKH PEIKO

JOCTHTAIOT Ko3(pdurmenTa nonae3noro aencteus naxe 40%.
TEXHUYECKOE PENIEHUE

[007] Hacrosimee w3o0pereHue mpenycmarpuBaeT MexaHu3M Uil 3(PQPEeKTUBHOTO H
SKOHOMMYHOI'O PEILICHHS BBIIEYNOMSHYTOM TEXHUYECKOM 33Ja4yM 3a CUeT IEepeHoca
CKPBITOM TEIUIOTHl UCTIAPEHHS JIOOOM M3 CTYNMEeHeH Ha BXOJHYIO CTYINEHb CIIETYFOIIeH
CTyIIEHH BMECTO ee BhIOpoca B arMocepy H, Takum 0OpazoMm, 3a CYET 3HAYUTEITHHOTrO

yBETHUEHHS KOI(DDHUIIMEHTA TTONIE3HOTO NEHCTBUS JTFOO0T0 SHEPTeTHUECKOTO IIUKJIA.

[008] B oxHOM BapmaHTe OCYyIECTBICHHS OCHOBHOM IIEITBIO HACTOSIIETO U300PETCHHS
SBIIIETCSL TPEOJONICHHE HEJIOCTATKOB M3BECTHOIO YPOBHS TEXHHKH IMOCPEICTBOM
yBelnuueHus: Kod(D(HIMEeHTa TONIe3HOTO [JOEHCTBHS MPeoOpa3oBaHHs TEIUIOTHl B

AIIEKTPOIHEPTHIO TS BCEX CYIIECTBYIOIIUX U OYAYIIUX SHEPTETHUECKUAX YCTAHOBOK.

[009] B oxHOM BapuaHTe OCYINECTBIIEHHs HACTOsIIEe H300pETeHHE OOECIeUMBAET
npeoOpa3oBaHUe TEIUIOBOW SHEPTHMH B DJIIEKTPOSHEPTHIO B SHEPTeTHUYECKOU YCTAHOBKE C
0ojiee BBICOKMM KOD(D(DHUITUEHTOM TMOJNIE3HOrO JIEHCTBHS, YeM 5TO BO3MOXHO IPH

COBPCMCHHEBIX TCXHOJIOTHAX.

[0010] B oaHOM BapwWaHTe OCYIIECTBICHHs MOBBIMEHHBIH KO3(hOUIMEHT MOIE3HOIO
JEHCTBUS TMPH HCHOJB30BAHMH HACTOSIIEr0 HM300PETEHHUST JOCTHTAeTCsS IMOCPEICTBOM
YMEHBIIIEHHS KOJHWYEeCTBA COPOCHOH TEmIOThl, BBIOpackiBaeMOW B arMmocdepy B

CYMCCTBYIOINHUX KOHCTPYKTUBHLIX PCIICHUAX MUKJIA SHECPI'CT HYUECKOH YCTaHOBKH.

[0011] B ogHoM BapwaHTe OCYIIECTBJICHHS HACTOsAIEe H300peTeHHe OoOecneyrnBaeT

MCXaHHU3M IMOCPEACTBOM CO3JaHUA HECCKOJIBKUX Typ6I/IHHI>IX OHUKIIOB, B KOTOPBIX CKpPLITAd



WO 2016/067225 4 PCT/IB2015/058331

TEIJIOTa WCIAPEHUs] MEPBOTO IHMKJIA BBOAMWTCS HA BXOJHYIO CTYINE€Hb BTOPOTO LHKIIA,
cOpocHas TemioTa (CKpbITas TEIJIOTA HCHAPEHHWs) BTOPOTO IHKIIA — HA BXOTHYIO
CTYTIEHb TPETHETO NMKJIA U T.A. B armocdepy BrIOpackBaeTcst TOIBKO cOPOCHAs TEIIoTa

3aBCPHIArOIICTO IUKIIA.

[0012] B oaHOM BapWaHTe OCYIIECTBICHHS HACTOSAIIEEe H300pETEeHUE JeiaeT
BO3MOYKHBIM TTOBTOPHOE HCIONb30BaHUE COPOCHOW CKPBITOM TEIUIOTHI W €€ IKe
mpeoOpa3oBaHUE B AIIEKTPOSHEPTHIO M, TAKUM OO0pa3oM, IOCTHIKEHHE 3HAUYUTEIHHOTO
MOBBIMIECHUST KO3(P(PHUIIMEHTA TOIE3HOTO JEWCTBHS SHEPTETHUYECKOW YCTAHOBKH. JTOT
MEXaHW3M OOMeHa COpPOCHOM TEIUIOTOW TakKkKe MOXKHO TPHUMEHSITH CO BCEMH
SHEPreTHYECKUMH CUCTEMAaMHU Ha TEIIOBOM OCHOBE, JAXK€ €CIIM 3aBEPIIAIOIIAS BBIXOHAS
MOIITHOCTh TMPEACTABIAET COOOH HEKOTOPYIO (OpMy HEINEKTPHUECKOW BBIXOTHOM

MOIITHOCTH.

[0013] B oxHOM BapuaHTE OCYIIECTBJIEHHUS, MOCPEACTBOM MEPEHOCA CKPBITOM TEIIOTHI
HCIApeHust IIO00H M3 CTyIEeHEH Ha BXOIHYIO CTYII€Hb CIIEAYIOIIEH CTYIIEHH BMECTO €€
BbIOpOca B armMocdepy, HacTosIIee H300PEeTeHHEe YBeTnUnBaeT KOAPGHUIIUEHT MOIE3HOTO

JMEHCTBUS JTFOOOTO SHEPreTHUYECKOTO ITUKJIA.

[0014] B omHOM BapWaHTe OCYINECTBIICHHS, NPH HAIJICKAIIEM BbIOOpe padoumx
TEKy4YHMX CPEJ U TeMIIepaTyp W JaBJICHWH HA BBIXOJE TYPOWHBI, HACTOSIIEEe H300OPETCHUE
JIETIa€T BO3MOXKHBIM IIEPEHOC BCEM CKPBITOM TEIUIOTHI HMCIAPEHUS HA CIHEIYIOIIYIO
CTyIICHb, TOCPEACTBOM YEr0 3HAYWTEIIBHO YMEHBIIAETCS KOJIWYECTBO SHEPIHH,
HEOOXOUMOE TSI HArpeBaHWs padoOuel TeKyded Cpeabl STOM CTymeHW A0 TpeOyemou
TEMIEPaTypbl. ITO TPHUBOIAWT K UYPE3BBIYAHHO BBICOKOMY KOA(PQPHUIUEHTY IOIE3HOTO
JIEWCTBASI HA BCEX CTYNEHAX, CIECAYIOINMX 32 NEPBOW CTYNEHBIO, YTO B PE3YIbTATE

MPHUBOJHUT K OYSHB BBICOKOMY O0IIeMy KO3(DQHIIHEHTY MONe3HOTO JEHCTBHSL.

[0015] [lns yBenuueHHs] OOIIEH MPOM3BOAMTEIBHOCTH KaKOTO-THOO 3HEPTreTHYECKOIO
IIMKJIA 32 CUET MePEeHOCa CKPBITON TEIIOTHI HCTIAPEHMs KAaKOW-THOO CTYTIIEHH HA BXOIHYO

CTylIeHb CIIEAyIOImeW CTymeHH BMECTO €€ BelOpoca B armocdepy, BapHaHTHI
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OCYIIIECTBJICHHsI HACTOSIIEr0 H300pPETEHHs MPEIyCMATPHUBAIOT MHOMECTBO ACIEKTOB
HACTOSAILIETO HU300pEeTeHHS. 910 MHOECTBO ACIIEKTOB obecrieunBaeT
CHUCTEMY/YCTPONCTBO W CHOCOO UIsl OCYIIECTBICHHUS ITUKIA MPeoOpa3OBaHUs SHEPTHH C
BBICOKMM KOD((OHUIIHEHTOM TOJE3HOTO AEHCTBHS 3a CUET MMOBTOPHOTO HCIOIB30BaHHUS

CKpI)ITOfI TCIIJIOTEI HCTIAPCHUA. Texunueckue PEUICHUA ABJIAKOTCA CIICOYOIIUMH.

[0016] B napyrom acmekTe pacKphIBA€TCsI MHOTOCTYIEHUATOE€ YCTPOWMCTBO IS
BBIPADOTKHM JJIEKTPO3HEPTMHM C IO MEHBIIEH Mepe JBYXCTyNEHYATOHM CHCTEMOM.
YCeTpoHCTBO A1t BEIPAOOTKHU SIEKTPOIHEPTHH COIACPIKUT SHEPTETHUECKUN LUKI IIEPBOH
CTYNECHH, COJCPXKALIMA TEPBYKD pabodyr0 TEeKyudyl Cpeay, KoTen, TypOuHy,
TEINIOOOMEHHUK, HACOCHI W T.J. W BBINOJHEHHBIH C BO3MOXXHOCTHIO BBHIPAOOTKH

SJICKTPOSHEPIUH,

SHEPreTHUECKHUH UK BTOPOH CTYIEHH, COAEPKAIIUN BTOPYIO paboUyIo TEKYUYIO Cpey,
KOTeN, TypOWHY, TEMIOOOMEHHHK, HACOCHI M T.J. W BBIMOIHEHHBIH C BO3MOKHOCTBIO
BBIPAOOTKH 3JIEKTPOIHEPIMH, MPH STOM BTOpas pabouas TeKydas cpeia MOriolnaer
cOpocHylO  TemnoTy  (CKPBITYIO  TEIUIOTY  WMCOAPSHHs  W/WIM  KOH/CHCAIIWH),

BBIPA0ATHIBAEMYIO B I[HKJI€ MEPBOM CTYIEHH, C LETHIO BEIPAOOTKH JJIEKTPOIHEPTHH.

[0017] B npyrom acmekTe pacKpbIBaeTCs CHOCOO BBIPAOOTKH SIEKTPOSHEPTHH C
IIPEMEHEHHEM YCTPOMCTBA [UIT BHIPAOOTKHM DJIEKTPOIHEPTMM C IO MEHBIIEH Mepe

JBYXCTYTIEHYATHIM SHEPTeTHYSCKUM IHKJIOM. ITOT CIOCOO BKITFOUYAET:

. BBEIPAOOTKY 3JIEKTPOSHEPTHH C HMCIOJIb30BAHUEM SHEPreTHUYECKOrO IHMKIIA MTEPBOM
CTYNIEHHW, COAEPXKAIIUM TIEPBYIO pabodyr0 TEKydyr Cpeay, KOTell, TypOuHy,

TEIUIOOOMEHHHMK, HACOCHI B T 1.

. BBEIPAOOTKY JIIEKTPOSHEPIMHM C HCIONB30BAHHEM MEXaHHW3Ma OOMEHA CKPBITOW
TEIJIOTOH BTOPOM CTYMEHHM W TYpOHMHHOIO IHMKJA, COAEPIKAIlero BTOPYIO padouyio

TEKyUyIO Cpely; IPH 3TOM
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o BTOpast paboyasi TeKydas cpejia MOTJIOMAET COPOCHYIO TEIUIOTY (CKPBITYIO TEIUIOTY
UCTIAPCHHST W/WITA KOHJCHCAIMK), BHIPAOATHIBAEMYIO B MEPBOW CTYICHH, B MEXaHHU3ME

oOMeHa CKPBITON TEIUIOTON MCIIapEHUs C LENbIO BEIPAOOTKH IIEKTPOSHEPTHH.

[0018] B OJTHOM BapUaHTE OCYILECTBIICHHUS HaCTOSLIErO n300peTeHus
HU3KOKQUECTBEHHAs] COPOCHAsl TEIUIOTa IEPBOW CTYNEHW TEPEHOCHTCS HA BXOJHYIO
CTYIEHb BTOPOTrO ITUKJA, COPOCHAsI TEIUIOTA BTOPOTO IUKJIA IMEPEHOCHUTCS HAa BXOTHYIO
CTYNEHb TPEThEr0 LWKJA, W T.1. YUem OoJblne MPUCYTCTBYET CTyNEHEH, TeM OoIblme
OyZleT OKOHYATENbHBIA OOIMMH KOI(DPHUIIUEHT MOJIE3HOTO MEWCTBHS, OJHAKO HACTYITHT
MOMEHT, KOr/ia 100aBieHre OOJBIIEro KOJIMYECTBA CTYNEHeH Oy IeT yMEHbBIIATh TOXOIBL.
B nomonsenwe, nis TMONMyYeHHWs] HEOTPAHMUYEHHOTO KOJNMYECTBA CTYIEHEH MOXKET
OKa3aThbCsl HEBO3MOYKHBIM HAXOXJEHHE JOCTATOYHOTO KOJHUYECTBA PAOOYUX TEKYyUHX
cpea ¢ MOIXOASIIUME (PU3MYECKHUMH CBOMCTBAMH. B memsx moapoOHOTro pa3bsCHEHHUs
mporecca, IBYX CTymeHed OyaeT JOCTaTOYHO il Pa3bICHEHHS HWACH, IO3TOMY

OCTaJILHOE Pa3bsiICHEHHUE OyIeT OCHOBBIBATHCS HA IBYXCTYIIEHUYATON CUCTEME.
KPATKOE OIIMCAHUE NTPUWIATAEMBIX TPAOUYECKUX MATEPHAJIOB

[0019] TlogpoGHOE OmHUCaHHE OMUCHIBAETCS CO CCHUIKOW HA mpuiaraembie ¢purypsl. Ha
burypax cample jJeBble HNA(PHI CCHUIOYHONW MO3HUIIMH ONMPEACNSIOT (PHUrypy, Ha KOTOPOH
9Ta CChUIOYHAS MO3UIUS MOSBIAETCS BrepBbie. JJis OTHECEHHUsS K MOJAOOHBIM MPU3HAKAM

X KOMITIOHCHTAaM ITOBCIOZAY B HACTOAIICM JOKYMCHTC UCIIOIB3YIOTCA OOHHU U TC KC YUCJIA.

[0020] Ha ¢wur. 1 TpOMUTFOCTPUPOBAHO YIPOIIEHHOE CXEMaTHYeCKOe H300pakeHue

IIUKJIOB CYIIECTBYIOIIMX YHEPTETHUECKUX YCTAHOBOK (M3BECTHBIA YPOBEHDb TEXHUKH ).

[0021] Ha ¢wur. 2 TpOWUTFOCTPUPOBAHO YIPOIIEHHOE CXEMaTHYeCKOe H300pakeHue
MHOTOCTYTIEHYATOr0 IIMKJIa, JAOCTHUTAIOIIETO YPE3BBIYAHHO BBICOKHX KO3(PGHUIIMEHTOB
MOJIE3HOTO JCHCTBHUS, B COOTBETCTBHM C OJHHMM W3 BAPHAHTOB OCYINECTBJICHHUS OOBEKTA

HACTOSIIETr0 H300PETEHHSI.
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[0022] Ha d¢wur. 3 TPOWLIFOCTPUPOBAH OJWH W3 TPUMEPOB TOTO, KAk Morjia Obl
BBITJISACTE 2-CTyTIEHYaTas CHUCTeMa, €CId OBl B KauecTBE paboumxX TEKy4YuX Cpen
WCIIOJIB30BAIIMCH BOJIA U AMMHAK, B COOTBETCTBHUH C OJJHUM U3 BAPHUAHTOB OCYIIECTBICHHUS

00BbeKTa HACTOSAIIETO H300PETCHHS.

[0023] Ha ¢ur. 4 nOpOMILTIOCTPUPOBAH CHOCOO BBIPAOOTKH 3JIEKTPOIHEPTHH C
MPUMEHEHUEM YCTPOWMCTBA Il BBIPAOOTKH JJICKTPOSHEPTMH C IO MEHBIIEH Mepe
JBYXCTYTEHYATBIM MEXaHH3MOM OOMEHA CKPBITOW TEIUIOTOW B COOTBETCTBHHU C OJTHUM M3

BApPHAHTOB OCYIIECTBICHHS OOBEKTA HACTOSIIErO H300PETEHHS.

[0024] Ha ¢ur. S nporyuOCTpEPOBaH CIOCOO, BHIIOTHIEMBbIH Ha TiepBoi cTyneHu 1000
MeXaHu3Ma OOMEHA CKPBITOW TEMJIOTOW, B COOTBETCTBHH C OJHHUM W3 BapUAHTOB

OCYIIeCTBJICHHsI 00bEKTa HACTOSIIETO H30OPETEHHUS.

[0025] Ha ¢ur. 6 npowyUTFOCTPUPOBAH CIOCO0, BHIMOMHIEMbIH HAa BTopo crynern 2000
MeXaHu3Ma OOMEHA CKPBITOM TEIJIOTOW, B COOTBETCTBHH C OJHHUM W3 BapUAHTOB

OCYIIECTBJICHHS] 00BEKTA HACTOSIIETO H300PETEHHS .
NOAPOBHOE OITUCAHUME HACTOAIEI'O N30BPETEHUA

[0026] Hwxecnenyrolinee onucaHre B SBHOM BHJE ONMMCHLIBAET TEXHUUYECKHE PEIICHUS B
BapHAHTAX OCYINECTBIICHHMs] HACTOSIINETO HM300PETEHHS CO CCHUIKOHM Ha TMpUjIaraembie
rpaduveckre Marepuanbl B BapHAaHTax OCYIIECTBICHHS HACTOSIIEr0 H300pETEHHS.
O4eBUIHO, YTO OMHCHIBAEMbIE BaPHUAHTHI OCYIIECTBIICHHS MPEACTABISAIOT COOOH JIHIIb
YacTh, 4 HE BCE BApPHWAHTHI OCYINECTBICHHS HACTOSIIEr0 M300peTeHus. Bece ocTanbHbIe
BApHAHTBI OCYINECTBICHHS, MOJYYEHHbIE CPEJIHHM CIEIHAIMCTOM B JaHHOW O0IacTh
TEXHUKH O€3 TBOPYECKHMX YCHIIMH, OyIyT HAXOOWUTBCS B Mpeaenax oObeMa MPaBOBOM

3aIATHl HACTOSIIETO H300PETEHHUS.

[0027] Hoz[po6Hoe OIMCAaHUE OJHOI'0 HWIIA HECKOJIBKHX BAPUAHTOB OCYILECTBIICHUS
HW300peTeHrs TPEICTABICHO HFJKE HapsAay ¢ MpUjaraeMbIMA (DUTrypamMu, Ha KOTOPBIX

MPOUJUTFOCTPUPOBAHBI MPHUHITUIIBEI W300peTeHus. M300peTeHrne OMMCHhIBACTCS B CBS3H C
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STHMH BapUaHTAMH OCYIECTBIICHUS, HO M300PETeHHE HE OTPAHMYMBACTCS HU OIHHUM U3
BApPHAHTOB €T0 ocymecTBiIeHus. O0beM H300peTEHUS OTPAHUIMBACTCS TOJNBKO (HOPMYITON
u300peTeHus, W  HW300pETeHHWE  OXBAaThIBAET MHOTOUYHCIICHHBIC  AJBTEPHATHBHIL,
MOTU(HUKAIIMA ¥ OIKBUBATCHTHL Jlisi OOecrmedyeHns HCUEPNbIBAIOIIETO MMOHUMAHHUS
u300peTeHus, B JaTbHEHIIEM OMMCAHWK W3JI0KEHBl MHOTOYHCICHHBIE KOHKPETHBIE
nopoOHOCTH. DTH MOAPOOHOCTH TPEACTABICHBI IS MPUMEpa, ¥ M300PETCHHE MOXKET
OPUMEHSIThCS HA MPAKTHKE B COOTBETCTBHM C (HOpMyIiol u300peTeHHst 0e3 HEKOTOPBIX
i 0e3 BCeX STHX KOHKPETHBIX MOAPOOHOCTEH. [ SCHOCTH, TEXHMYECKHA MaTepual,
W3BECTHBIN B 00JACTAX TEXHHKH, OTHOCSIIMXCS K M300PETEHHUIO, HE OMUCAH MOAPOOHO,

JJIA TOTO YTOOBI M3JTHIIHE HE 3aTPYAHATH IOHUMAaHUEC H306peTeHI/I$[.

[0028] Crenyer OTMETHTH, YTO, KaKk OyJeT MOHATHO, JJisl MOHUMAHHs Pa3bSCHECHHU Y

YUTATECIIA JOJIDKHO UMCTHCA MUHHUMAJIBHOC 0a30BO€ MOHUMAHUE TEPMOJUHAMHUKH.

[0029] Co cceuikoii Ha ¢ur. 1 B KayecTBe W3BECTHOTO YPOBHS TEXHHUKH
NPOWJUIFOCTPUPOBAHA OCHOBHAs CX€Ma LMKIOB CYILIECTBYIOIUX JSHEPIETUYECKUX

YCTaHOBOK.

[0030] HecmoTpst Ha TO, YTO AaCHEKTHI OMHUCBHIBAIOTCS U [HMKIIA MPeoOpa3OBaHUS
SHEPTHM C BBICOKHM KOA(PQHUIIUSHTOM TMOJIE3HOrO JEHCTBHUS 3a CYET IMOBTOPHOTO
WCIOJIb30BAHUS CKPBITOH TEIUIOTHI WCHAPEHHUs, KOTOPBIA MOXET OBITh peajru30BaH B
JHOOOM KOJIMYECTBE PA3TUYHBIX CHCTEM, TEKYUHX CPEI W/WIH KOHPUTYpALMHA, BAPAAHTHI

OCYHICCTBIICHUA OIIAUCBIBAKOTCA B KOHTCKCTC HI/I)KGCJICI[yIOH_ICﬁ HpHMGpHOI:I CHCTCMEI.

[0031] Co ccwuikoM Ha (Ur. 2 MNPOHILIFOCTPHPOBAHO YIPOINEHHOE CXEMaTHUYECKOe
HW300pakeHWe MHOIOCTYIEHYATOr0 IIMKJIA, JOCTHIAOIIEr0 YPE3BBIYAHHO BBICOKHX
KO3 (DHUITMEHTOB TONE3HOr0 JEWCTBHS, B COOTBETCTBHHM C OJHHM W3 BapHAHTOB

OCYIIECTBICHHUS O0BEKTA HACTOSIIETO H300PETEHHMS .

[0032] B omHOM BapwaHTe OCYIIECTBIIEHHsS HH3KOKAUEeCTBEHHAs COpOCHAs TemioTa

MEPBOU CTYIIEHU TIEPEHOCUTCS HA BXOJIHYIO CTYINE€HB BTOPOTO IMKIIA, COPOCHAs TEIIoTa
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BTOPOTO IKKIIA MMEPEHOCUTCS Ha BXOAHYIO CTYIEHb TPEThEro IUKIa, ¥ T.1. Yem Oonblie
HMEeTCsl CTyNeHeH, TeM OoJbIie Oy IeT OKOHYATENbHBIH O0Iui KO3(DPHUITUEHT TOIE3HOrO
JNEHCTBHSI, OJHAKO HACTYMUT MOMEHT, KOrja Ja00aBlieHWe OOINBIIero KOIHYeCTBa
CTymeHe# OymeT YMeHbIIaTh JOXOAbl. B IMOMONHEeHHE, 1T MONyYeHHsT HEOTPAHHUYEHHOTO
KOJIMYECTBA CTYIMEHEH MOKET OKa3aThCSd HEBO3MOKHBIM HAXOXKICHHE JOCTAaTOYHOIrO

KOJIMYEeCTBA PAOOUMX TEKYUHX CPE ¢ MOAXOAIIIMNME (PU3NUESCKUMH CBOMCTBAMH.

[0033] B onmHOM BapwaHTe OCYINECTBJIEHHUS, B WEIIX TMOAPOOHOTO pPa3bsICHEHUS
mporecca, Ui Pa3bICHEHWsS WAeH OyJeT JOCTaTOYHO JBYX CTYNEHEH, I[O3TOMY

OCTAJIbHOC PAa3bsACHCHHUC 6y,I[eT OCHOBAaHO Ha ILBYXCTyHquaTOﬁ CUCTCMC.

[0034] Co ccrutko# Ha (HUT. 3 MPOWLTIOCTPUPOBAH OJMH M3 MIPHEMEPOB TOTO, KaK MOTJIa
OBl BBITTIANETH 2-CTyIEHUATas CHCTEMa, eCii Obl B KauecTBe pabOuymMX TEKY4YHX Cpe.
HCTIOJIB30BAJIMCH BOJIA B AMMHAK, B COOTBETCTBHH C OJHUM W3 BAPHAHTOB OCYIIECTBICHHUS

00BEeKTa HACTOSIIIIETO H300PETEHH]S.

[0035] B omHOM BapwaHTe OCYINECTBJIEHHS, JUI MPOCTOTH, HaA ctymeHu A 1000
MOKAa3aHbl TOJBKO TYPOWHBI BBICOKOTO JIABJIICHHUS M HU3KOTO JABJICHHS, a Ha CTyneHH B
2000 mokazaHa TypOMHA C OJHOH CTyNEHbIO. B gomojHeHue, NpeaHaMepeHHO He
YVUUTBIBAINCH TAKUE CYIIECTBYIOIIAE METOAUKH YBEITMUCHHS KOAPPHUITUSHTOB TIOIE3HOTO
JCWCTBAS W TPOU3BOJUTEILHOCTH IIMKJIOB, KaK PEreHEepPaTHBHBIA TEIIOOOMEH,
BOJIOHATPEBATENIb C OTKPBITOH CUCTEMOH THTAHWS W JPYyTHe HE3HAUYHUTEITbHBIC
Moaudukanue. Bee CyliecTByrOIHe METOAUKH YBEIHUEHHsS KO3(PHUIIHEHTA MOIE3HOTO
JEWCTBHS TO-PEKHEMY MOTYT HCIONB30BAThCS HA JIFOOOW CTYNMEHH MPEAIaraeMoro
YCOBEPIIICHCTBOBAHHOTO KOHCTPYKTHBHOTO PEIleHUs. Bce 3HAUEeHUS TepMOPU3MUSCKUX
CBOWCTB, YIOMHHAeMbIe BO BCEM JAHHOM JOKYMEHTE, OBUIM B3SITBl Ha CalTe
HamwmonaneHoro wHCeTHTYTA cTannaptoB u texaonoraw (NIST) mo agpecy www.nist.com

WITH, KOHKPETHee, 1Mo aapecy webbook.nist.gov/chemistry/fluid/.

[0036] B onHOM BapuaHTE€ OCYIIECTBIICHHS MOXET HMEThCS IIUPOKHWW JUana3oH

TEKY4YUX CPEJ, KOTOPHIE MOTYT UCMOJIb30BaThCs HA pa3nuuHbix cTyneHsx 1000 umu 2000
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YCOBEPIIEHCTBOBAHHOW CHUCTEMBI, HO JUIsl PAa3bsCHEHHWS MBI B HACTOSIIEM JOKYMEHTE
Oynem mpenmonarath, uro Ha crynmeHrn A 1000 B kauecTBe mepBoW padodel Tekyuen
CpeIpl UCIONb3yeTcsl BoAa, a Ha crymeHn B 2000 B kauecTBe BTOPOH pabouel Tekyuewn
cpexnsl ucnonbdyercs ammuak. Crynens A 1000 mpeacTasisier coOOW MEPBYIO CTYIIEHD, U
BOJIa B JKHUJIKOM COCTOSITHUM HaIpPABISIETCS W3 TOUKH 13 B korenm A 2 TOJ BBICOKAM
naBiieHueM, Harpumep, 250 6ap (wiu mox JFOBIM APYTUM TPeOyeMbIM JaBICHUEM) MPH
nomotny Hacoca A 1. 3xmech, OHA HarpeBaercsi B KOTJIE 2 IO BBICOKOM TeMIEpaTyphl,
Hanpumep, 600°C (unmu mr000H Apyrow TpedyeMol TeMnepaTypsl) ¥ OTBOJUTCS U3 KOTJIA
A 2 B Touke 10 Kak CBEpXKpUTHUECKAs WIIM HarpeTas Tekydas cpena. CBepXKpUTHUYECKas
TeKy4as cpefia C BBICOKOW TEMIIEpaTypOd M BBICOKMM JIABJIEHHMEM 3aT€M PACIIUPSIETCS B
TypOuHE 3 BBICOKOTO [ABIICHUS M, MOCIE 3HAYMTEIBHOTO MAJCHUS TEeMIEepaTypbl M
JIaBIICHHS, HAMpaBIseTcss oOpaTHo B koten A 2 st moBTOopHOTro Harpesa a0 600°C mpu
50 Gap (wnm 70 TFOOBIX HEOOXOAMUMBIX TEMIIEPATYPhl W JABJICHHS) W HAMPABIIIETCS B
TypOuHy 4 HHW3KOTO MaBIEHUWs Ui OKOHYATENIbHO W3BJICUEHHS JSHEPIMU C IEINBIO

BBIPAOOTKH AJIEKTPOIHEPTHH.

[0037] B cymecTByrOIUX CHCTeMax Map OTBOAUTCS W3 TypOWHBI B TOouke 11 B
YCIIOBHSAX, ONU3KMUX K YCIOBHUSIM BaKyyMa, M CKpBITAs TEIUIOTA HCHAPEHUS (WM
KOHJICHCAIIMHN ) YIAJISeTCsl B KOHACHCATOpe B BUAE COPOCHOM TEIIOTHI C HCIOIb30BAHUEM
XOJIOHOM BOJIBI. DTO MO3BOJISIET APy MPEBPAIIATHCS 00PATHO B *KHIAKOCTh B TOUKe 12, U,
TaKUM O0pa3oM, ero MOYKHO TepeKadaTb OOPaTHO B CHCTEMY IOJ BBICOKHM JABJICHHEM

JJIA ITIOBTOPCHHUA IUKIIA.

[0038] B mHacrosimem W300pPETEHHUH Map OTBOIUTCS W3 TYPOWHBI A 4 HHU3KOTO JABIICHUS
B Touke 11 MpW JaBIEHWH W TEMIEpaType, MOCTATOYHO OONBINUX IS TOTO, YTOOBI
clenaTh BO3MOYKHBIM IMEPEHOC SHEPTHH €r0 CKPBITOW TEIUIOTHI BO BTOPYIO PadOUyrO
TEKYUYyIO Cpefy, KOTOpas B HCIIONIb3YEMOM IPHMEPE MPEACTaBIIeT cOOOM amMMHak, W
37€Ch OCYIIECTBIIEHO IIEPBOE IJIaBHOE OTKJIOHEHHE OT HM3BECTHOI'O YPOBHS TEXHHKH.
EcrecTBeHHO, 3TO MOXET NPUBOAWUTHL K HEKOTOPOMY YMEHBIIEHHIO KO3(duimenTa

nonie3Horo aercTBus Ha cTynerrn A 1000 mo CpaBHEHUIO C CYyHIECTBYIOIINM M3BECTHBIM
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YPOBHEM TEXHWKH, OJHAKO BCS CKpBITAs Temiota wmcnapenws crynmeHn A 1000 Oyner
MEPEHOCHTBCS B padouyro Tekyuyio cpeny crymeHd B 2000 B temmooOmennuke A 100
BMECTO BEIOpoca B arMocdepy, Kak B CIydae CYyIIECTBYIOIIETO HW3BECTHOTO YPOBHS
TeXHUKHU. B 1aHHOM mpornecce nepeHoca CKpeITOX TEIUIOBOM 3HEPruM Ha cryneHs B 2000
nmap u3 crynean A 1000 mpeBparmaercs oOpaTHO B JKHIKOCTH B TOUYKe 12, W, Takum
o0pa3oM, ero MOXXHO TepekadaTb OOpaTHO Ha BXOTHYIO CTYNEHb 13 TOJX BBICOKHM

JABJICHUEM TIPH TIOMOIIK KOHASHCATHOrO Hacoca A 1.

[0039] B opHOM BapmaHTe OCYILIECTBIEHMs, Tak kak ctyneHs B 2000 copepxut
OOJIBINIOEe KONMYECTBO YK€ TOTIIOMIEHHOW CKPBITOH TEINIOBOM SHEPTHH W3 CTyNEeHH A
1000, wa crymenu B 2000 mns moctwkeHHss TpeOyemMoM Temreparypbl TpeOyercs
N00aBUTh HAMHOTO MEHBINYIO JOMOJHUTEIBHYIO SHEprui0. IlocpeacTBOM MOIIOIMEHHUs
CKPBITOH TEIUIOBOM Hepruu napa Ha crynernn A 1000 B rerutooomenruke A 100, ammuak
B Touke 14 yxe sBsieTcs npeoOpa3oBaHHBIM B Map C BBICOKOW TeMIeparypod Hu
naBienneM. CHeruanucTy B JAaHHOH OOJIACTH TEXHWKH OyIeT MOHSTHO, YTO B JAHHOM
mpUMepe, MPH BHIOPAHHBIX JABIEHHSIX H TEMIEparypax, aMMuak B Touke 14
npexacrapiser codoi map. OmHako pabodast Tekydas cpena B, B JaHHOM ciiydae aMMHAK,
MOJKET OTBOAMTHCA W3 TemrooOMmenHuka A 100 B Touke 14 B BHAE *KHIAKOCTH, Iapa,
CBEPXKPHUTHUECKOW JKHIKOCTH HIIM CBEPXKPHUTHUYECKOTO Mapa B 3aBUCHMOCTH OT PaboUmX
JaBJICHHUH, HEOOXOMMMBIX Ui cTyneHd B. 3aremM oHO momamaeT B koten B 5, rme
HarpeBaercs 0 TpeOyeMor TeMItepaTyphl Iiepe monajganueM B Typouny B 6 B Touke 15.
[Ipu BBIXOAE W3 TypOWHBEI B mon HWU3KMM JaBlIeHWEM B TOYke 16 aMMHak momaaaer B
temiooOMenHuk B 100, roe oH oxmakgaercs A0 TOW CTENEHH, B KOTOPOHW OH
npeBpalaeTcs B )KUAKOCTh B Touke 17. Hacoc B 7 3arem nepexkaumBaeT »uaKui aMMHUaK
B TOUKY 18 BBICOKOTO IaBJieHUs (KOTOPOE MOXKET MPEICTABISITE COOO0H CyOKPUTHUECKOE,

KPUTHYECKOE WU CBEPXKPUTHUECKOE JABIICHHUE).

[0040] B omHOM BapWaHTE OCYIIECTBIICHHS, TaK KaK 3HAYMTEIbHAS YaCTh OOIIEro
KOJIMYeCTBa 3HEpPruu, aobaBimseMod Ha ctymeru B 2000, momydaercs mpH HepeHOce

CKpBITOX TeTutoTHl ucnapeHus u3 crynen A 1000 ma crynmens B 2000, va crynenu B
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2000 mis mpHWBEACHHS TeMIEepaTypbl aMMHaka K TpeOyemMo# Temmeparype TpeOyercs
HAMHOTO MEHBINE JOMOJHUTENBHOM sSHepruu. llosToMy Bce CTymeHW mOcCie MEpPBOU
CTynmeHn OyayT NEeWCTBOBAaTh C YPE3BBIYAMHO BBICOKMMH KO3(D(HIIHEHTAMHU MOIE3HOTO
JNeHCTBUSA, Oollee dYeM KOMIICHCHPYIOIIMMH HEOONbImoe majaeHue Kko3pduimenrta

noyie3Horo nencTBus Ha cryneHu A 1000.

[0041] B ogHOM BapuaHTe OCYINECTBIICHHS KaykIas CTYTNEHb MOXKET ObITh U30JTUPOBAHA
OT JAPYIUX CTYNEHEH, U HU OJIHA U3 TEKYUYUX CPEJl PA3IMUHBIX CTYIIEHEN HE CMEIINBACTCS

C IPYTHMH.

[0042] B omHOM BapuaHTe OCYIIECTBIICHHS HA KKJIOW CTYIIEHU MOTYT HUCIOb30BATHCS
pasubie Texkyure cpenbl. ClenuaanucTy B JaHHOH OOJIACTH TEXHHUKH OyIEeT MOHSATHO, YTO
Ha MOCIEeAYIOMHUX CTYIIEHIX MOXKET TaKKe€ UCIIONIL30BAaThLC OJHA U Ta K€ TeKy4as cpena,

HO IIOJ YMCHBIICHHBIM OAaBJICHUCM.

[0043] B ogHOM BapwaHTe OCYINECTBIICHHS Ha KaKIOW CTYNEHH MPH HEOOXOIUMOCTH
MOTYT MCHOJB30BATbCA PAa3HBIC JABJICHUS W TEMIEPATypbl B COOTBETCTBHUU C

TPeOOBAHUSIMH CHCTEMbI/SHEPTETHUYECKON YCTAHOBKH.

[0044] B omHOM BapuaHTe OCYINECTBIEHHS HACTOSAIEEe HM300PETEHHE MO3BOJISET
NPOAOIKATh  UCIOJB30BaTh  JIIOOBIE  CYIIECTBYIOIIME  METOJWKH, TaKHe Kak
pEreHEepaTHBHBIA TEIIOOOMEH, BOJOHArpPeBaTellb C OTKPBITOM CHCTEMOW THUTAHWS,

MHOTOCTYTICHUATHIC TYPOWHBI ¥ T.II. B KQKJIOW OTACITHFHOU CTYIIEHH

[0045] B omHOM BapwaHTe OCYIIECTBICHHS HACTOSIINEE H300PETEHHE MOKET
MPUMEHSITHCS C JIFOOBIM TETIOBBIM HCTOYHHUKOM, BKITIOUast, O€3 OrpaHHUYEHHS, YTOJIbHBIE,

COJIHCYHBIC, AACPHBIC X T.II.

[0046] B omHOM BapwiaHTe OCYINECTBIECHHS CKPbITas TEIJIOTA HMCIApeHHs Ha JFO00W
CTYIIEHU MOXET MEPEHOCUTHLCS HA BXOJ CIEAYIOIIENH CTYNEHU MPU JOCTATOYHO BBICOKHX

TeMITepaType ¥ JaBJICHHUH, JUTsl TOTO YTOOBI BhI3bIBATH MOJNHBIA MITA YaCTHUHBIN (Da30BbIH
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NIEPEXOJ] U3 KUJKOCTH B IIAP WIIA CBEPXKPUTUUECKHAM AP, ¥ B 3TOM IIPOLIECCE NIap MEPBOX

CTYIICHH MOXKCT NPCBPAIIATECA B ) KUJAKOCTD.

[0047] B omHOM BapwaHTE OCYINECTBIICHHS MABIICHHE HA BBIXOJE TypOWHBI HA BCEX
CTYNEHSX, KPOME WOCIEIHEHW, MOXET OBITh BBIIIE aTMOCPEPHBIX TEMIEPATypPhl H

JAaBJICHHA.

[0048] B opHoM BapuaHTE OCYILIECTBJICHHS, B 3aBUCHMOCTH OT WHIWBUIYAJIbHBIX
TPeOOBAHUH, MOXKET OBITH BHIOPAHO JFOOOE KOJIMUYECTBO CTYNEHEW H JIOObIe padoune

TEKYUHC CPCADLI.

[0049] B omHOM BapHaHTE OCYIIECTBICHHS MOKET OBITh MOHATHO, YTO KO3 HUIIHEHT
MOJIE3HOTO JICWCTBHUS IEPBOM CTYIICHH MPH MPEOOPA30OBAHUU TEIUIOTHI B AJIEKTPOIHEPTHIO
MOYKET OKa3aTbCs HEMHOTO MEHBIIMM MO CPABHEHHIO C TEM, KOTOPBIA BO3MOXEH B
COBPEMEHHBIX KOHCTPYKTHUBHBIX pelleHusX. [locnmemyromme CTymeHH MOTryT HWMETh
«BHPTYaTbHBIHN» KO3(DOHUIIMEHT TIONIe3HOT0 AEHCTBHUS, KOTOPBIN Jake MOYKET PEBBIIIAT

100%, ® 3TO pa3bICHIETCS B HUYKECIIETYIOIINX Pa3ieiiax.

[0050] B onHOM BapuaHTe OCYIIECTBIICHHMS, JJIsl MOJYUYEHHS] HAMTyUIIUX PE3YJIbTaTOB
(XOoTsT W HeCyIIeCTBEHHBIX), padouas Tekydas cpera crynemm A 1000 moxeT UMETh
HaWBBICIIYIO TeMIepaTypy Kputudeckod Touku. Kaxpas mnocnenyromasi CTyINEHb,
Hanpumep, 2000, MOkeT WMETh pPadOUYd TEKYdYyK) Cpeay ¢ MeHee BBICOKOH
TEMIEPaTypOd KPUTHYECKOW TOYKH, YeM NpPeIbIayInas CTyneHb. [losromy OOBIYHO

BBIOOPOM TEKyUeH Cpejibl JJisi IEPBOU CTYIEHH MOTIIa OBl OBITH BOJA.

[0051] B oxHOM BapuaHTe OCYINECTBICHHS HACTOSINEe HM300pETEHHE MOXKHO

HCIIONIB30BATh B KaUeCcTBe OOJiee HU3KOH CTYIIEHH ra30BOH SHEPreTHUECKOH YCTAHOBKH.

[0052] B oaHOM BapuaHTe OCYIIECTBIICHHS, B JOMOIHEHHE K TeroooMeruuky 100, s
NepeHoca TEMIOThl C OJHOM CTYNEHW Ha CIEAYIOUIYIO TaKXXE MOXKET HCIOb30BaThCS
TeIIoBOM Hacoc. HecMOTps Ha TO, YTO TEMIOBOM HAacoC OyJeT MOTPEONSITh SHEPTHIO M

YMEHBINATh KO3(PPHUITUEHT MONE3HOTO ACHCTBHUS, OH TaKyKe MOT ObI TO3BOJIUTH YCTPAHHUTD
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nepernay TeMIeparyp, KOTOPBIH B HEKOTOPBIX CIyYasx MPUXOIUTCS MOAJIEPKHABATH B
TemTOOOMEHHUKEe Juisi TepeHoca oHeprudw. OTCYTCTBHE TIiepenana TeMIeparyp B
TEIUIOOOMEHHUKE MOTJIO OBbI IaBaTh JIy4YIHd KO3(D(PHIHEHT MONE3HOTO ACUCTBHUS, U ITO
MOTJIO OBI CIIOCOOCTBOBATH KOMIEHCAIIMHA SHEPIHH, MOTPEOIIIEMOM TETUIOBBIM HACOCOM.
Hanpumep, Tem1o0OMEHHWK MOXET HCIONB30BAThCSA I MEpeHoca OONbIIeH dYacTh
SHEPTHH, B TO K€ BPEMs, C IMOAJNEPKAHHEM PA3HOCTH TEMIIEPaTyp, & OKOHUATEIHHOE
KOJIMYECTBO SHEPTUH MOXET IEPEHOCUTHCS C HMCIIONB30BAHMEM TEIIOBOTO HACOCA, TaK
YTO PA3HOCTH TEMIIEPATYP OTCYTCTBYET. DTO MOXKET OBITh MOJE3HBIM HA KOHEYHBIX

CTYTICHSIX.

[0053] B omHoM BapmaHTe€ OCYIIECTBICHUS PACKPBIBAETCS MHOTOCTYTIEHYATOE
YCTPOUCTBO [jIsi BBIPAOOTKM 3JIEKTPOSHEPTHH C MO MEHBIIEH Mepe IBYXCTYIEeHYATOH
CHCTEMOM. Y CTPOMCTBO MAJisi BBIPAOOTKH SIIEKTPOIHEPTHH COIACPIKHT. ISHEPreTHUECKUHN
ik nepBod crymenn 1000, comepskammii mepByr0 padodyro TeKydyr cpeay (He
MOKA3aHa) W BBIMOJHEHHBIA C BO3MOKHOCTBIO BBIPAOOTKH DJIEKTPOIHEPIMH H, TAKUM
00pa3oMm, BBIpAOATHIBAIOIIUN COPOCHYIO TEIIOTY (CKPBITYIO TEIJIOTY WCIIAPSHUs H/HTH
KOHJICHCAIIMHN ), SHEpPreTHUecKui ki BTOpod cryneru 2000, comepskaiiuii BTOPYIO
padouyto Tekydyro cpeay (He MoKa3aHa) U BBHITIOTHEHHBIH C BO3MOYKHOCTBIO BBIPAOOTKH
JIIEKTPOSHEPTHU U, TaKUM OOpa30M, BEIPAOATHIBAIOINUN COPOCHYIO TEIUIOTY (CKPBITYIO
TEIUIOTY WCIApEHWs] W/WIIM KOHJIEHCAIWH), TPH 3TOM BTOpas padouas Tekydas cpena
MOTJTIOIIAET BCIO COPOCHYIO TEIIOTY (CKPBITYIO TEIUIOTY UCTIAPESHUS W/HITH KOHICHCAIIHH ),
BBIPA0ATHIBAEMYIO) B JHEPTETHUECKHM ITUKJIIOM IMEPBOM CTYIEHH, C IENBIO BBIPAOOTKH

3NIEKTPOHEPTHUH.

[0054] B omgHOM BapwaHTe OCYINECTBICHHS TEpBas CTYNEHb  BHIPAOOTKH
3IEKTPOIHEPIHU COJAEPXKUT. TEPBOE CPEACTBO |, BBIMOJHEHHOE C BO3MOXKHOCTBIO
MPONYCKaHUsI MEpPBOM padodued TeKyded Cpeabl MOJA BBICOKHM JaBIICHHEM, BTOPOE
CPeICTBO 2, BEIIOJHEHHOE C BO3MOXKHOCTBIO TpHEMa TEPBOM pabouei TeKydew cpembl
MO/ BBICOKHMM JaBJICHHEM M HarpeBaHHUsl MEPBOW padoyed TeKyueW Cpeabl 10 BBICOKOW

TEMIEPATyPhI C HETBIO BEIPAOOTKH HATPETON HMITH MEPErpeTOr TeKyder Cpelbl WK 1apa;
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TPETHE CPEACTBO 3 M YETBEPTOE CPEACTBO 4, BBIMOJHEHHBIE C BO3MOXXHOCTBIO MPHUEMA
HArpeTod TeKydeW cpenpl/apa W WX PaCIIMpPEeHHsl IO TOH CTEMeHHW, B KOTOPOH HX
TeMIeparypa W JaBIICHWE MMANAIOT N0 ONPEACIICHHBIX 3HAYEHWH, W OTBoja pabdouei
TEKY4EH CPEAbl U3 CTYIICHU U3BJICUCHUS SHEPTUM NIPU HU3KKUX JABIICHUHW U TEMIEPATYPE C

€ro cOPOCHOM TEITOTOM (CKPBITOM TEIUIOTOW NCTIAPEHHUS W/WITH KOHCHCAIIHH ).

[0055] B onHOM BapwaHTe OCYINECTBICHHUS HACTOSIIEE H300PETEHHE COACPIKUT
mexaan3M 100 TermrooOMeHnHuKa, ipr 3ToM Mexanu3M 100 Term1o0OMeHHrKA BBITOJTHEH C
BO3MOJKHOCTBIO TIEpPEHOCA COPOCHOW TEIUIOTHI (CKPBITOW TEIUIOTHl HMCIIAPEHUS H/WITH
KOHJIEHCAIMH ), BeIpabaTeiBaeMoi mepBoi crynenbio 1000, Bo BTOPYO pabodyro TeKydyIo
cpeny Ha Bropow crymenu 2000 u mpeoOpazoBaHUs BTOPOM pabodel TeKyded Cpenbl B

TEKYUYIO Cpey HJIM Map C BBICOKMMH TEMIEPATYPOU U JABICHUEM.

[0056] B ognom BapmanTe ocyiuecTBieHus MexaHu3M 100 TemIoo0OMeHHUKA BBITIOTHEH
C BO3MOXKHOCTBIO NpUEMa BO BPEMsI SHEPIeTHUYECKOro mukia nepBo crymeru 1000
MepPBOH pabouel TeKyded cpeabl, HCHAPSIOIIEHCS M3 YeTBEPTOro cpeiactsa 4, u ee
OXJTKACHHS O TOW CTETCHH, B KOTOPOH OHA mpeodpasyercs B KHAKYIO GopMmy, H ee
MPOITyCKaHHWSI B TIEPBOE CPEACTBO |, WM mpueMa BO BPEMS SHEPTETHUYECKOrO IHKIIA
Bropoi cryneHu 2000 BTOpo# paboueil Tekyded Cpeabl, UCHAPSIOIMIEHCs W3 CeIbMOTO

cpejacTBa 7, U ee HarpeBaHus cOpocHOM sHepruei ctynmeru A 1000.

[0057] B oxHOoM BapuaHTE€ OCYINECTBJICHHUS SHEPIE€TUUECKHM UK BTOPON CTYTNEHHU
COZICPIKUT MATOE CPEACTBO 5, BEIOTHEHHOE C BO3MOXHOCTBIO: MPUEMa BTOPOU padoueh
TEKy4Yel Cpelbl B BHUJEC XKUAKOCTH WIIW ITapa MPH BBICOKMX TEMIEPATYPE W JABJICHUH H
HarpeBaHWs BTOPOM pabouei TeKyueW Cpelbl B BHJE JKHIKOCTH HITH Mapa M0 BBICOKHX
TEMIIEPAaTYpPhl U JIABIICHUS, IIECTOE CPEACTBO O, BBIIOIHEHHOE C BO3MOXXHOCTBIO MTpUEMa
HATrpPeTOro Mapa MpPY BBICOKMX TEMIEPAType W JABICHHWH W BBHIPAOOTKH 3JIEKTPOIHEPTHU
W3 Mapa, W €ro OTBOAA W3 CTYIICHM M3BIICYCHHS SHEPIMM NPH HU3KAX JABICHUHA W
TEMIEPATyPe C €ro CKPBITOW TEIUIOTOW MCIIAPSHUS W/WITA KOHJCHCAMH JITsl TIOTTAIaHMsI B

termroodmenHuk 200, e ero cOpocHas Temmora (CpeITas TEIIOTa) MEPEHOCUTCS JTHOO K
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CIIEAYIOIEH CTYTEeHH, OO0 BBIOpackiBaeTCs B armocdepy, CeapMoe CpPEACTBO 7,
BBITIOJTHEHHOE C BO3MOXKHOCTBIO TIPOIY CKaHMsI pabouelt TeKyUue Cpebl B )KHIKON hopme

O] BEICOKMM JIABJICHHUEM.

[0058] Co cceuikod Ha ¢ur. 4 mokKa3zaH Ccrmocod BHIPAOOTKH 3JEKTPOIHEPTHH C
PAMEHEHHEM YCTPOMCTBA I BBIPAOOTKH DJIEKTPOIHEPTMHM C IO MEHBIIEH Mepe
JBYXCTYIIEHYATHIM MEXaHU3MOM OOMEHA CKPBITOM TEIJIOTOM B COOTBETCTBHHU C OIHHM H3

BAPHAHTOB OCYIIECTBICHUS OOBEKTA HACTOSIIErO H300PETEHHS.

[0059] Tlopsimok, B KOTOPOM OIHKCBIBAETCS ATOT CHOCOD, HE MNPEAyCMOTPEH IS
TOJIKOBAHHUS B KQYECTBE OTPAHWUCHHUS, W IS PEATH3alUu Croco0a WiTH albTePHATHBHBIX
CIOCOO0B JTF000E KOIMYECTBO OMUCHIBAEMBIX OJIOKOB CrIOc00a MOTYT ObITh OOBETUHEHBI B
JF000M Topsiake. JIONMOMHUTENbHO, OTAENbHbIE OJOKH MOTYT OBITH HMCKITIOUEHBI M3
criocoba 6e3 OTCTYIIIeHUs OT 00beMa, OMUCHIBAEMOT0 B HACTOSIIEM JOKYMEHTE 0OBEKTa
u3obperenus. Kpome Toro, cmoco® MOkeT OBIThH PEaTU30BaH B JIHOOOM MOAXOJSIIEM
anmapaTHOM  OOECIEYeHWH, IMPOrPAMMHO-ANMAPaTHOM  OOECHEUSHHH  WIIH  HX
KOM6I/IHaI_[I/II/I. OﬂHaKO, AJIsA IIPOCTOTEI PA3bACHCHHU, B OIIMCBIBACMBIX HHJKC BapHaHTax
OCYIINECTBICHHUS CIMOCOO MOXET pPacCMATPHUBATBCSA, KAk  OCYIIECTBISIEMBIA B

BBIIIIEOITHCAHHOM YCTPORCTBE TSI BIPAOOTKH 3JIEKTPOIHEPTHH.

[0060] B Omoke 402 ¢ wWcHONB3OBaHWEM TIEpPBOM paboder Tekyued cpemsl

BbIpabaTeIBaeTCs 3eKTposHeprusi. Criocod BEIPAOOTKH pa3bsICHSIETCS B OMUCAHUU (ur. 5.

[0061] B Omoke 404 ckpbeiTas TeIIOTa WCIAPSHHS W/WIH KOHACHCAUWH (COpOCHOE
TEIUIO) TIEPBOM paboueit TexkydeW cpeipl MEePEHOCHTCS BO BTOPYIO PadOUYYIO TEKYUyIO
cpedy, Kak MpaBuiio, (GU3MUYECKH H30JUPOBAHHYIO OT TEPBOM Tekyued cpeabl. B sTom

mpoliecce mepnas padoyast TeKydasi cpeia mpeodpasyercst U3 mapa B JKHIKYIO (a3y.

[0062] B Gnoke 406 BTOpas pabouas TeKydas cpeja mocie MOrIOIIeHHs Bce cOpOCHON

TCILIOTHI HGpBOfI CTYIICHHA MOKCT OBITE AOMOJHUTCIBHO HArpeTo JId IIOJIYUYCHHUA
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TEMIEPATypPbl, HEOOXOMUMOW JIsi BHIPAOOTKH MPHUTOJAHOM K YHOTPEOJICHHIO SHEPIHH.

Crioco6 BIpabOTKH Pa3bICHICTCS B OMMCAHUH (QUT. 6.

[0063] B Onoke 408 sHeprusi BTOpOM padouer TeKydeH Cpelbl, OCTAIOINAsCS MOCIe
W3BJICUCHUST YHEPIHH (COPOCHOTO TEIUIa), MOKET OBITh MEPEHECEHA B TPETHIO PadOUyIO

TEKY4yIO CpPely WA B OKPY’KAIOIIYIO CPENy B BHJE COPOCHOM TEIIOTHI.

[0064] Co cchutkod Ha (UT. 5 TPOMILTIOCTPHUPOBAH CIIOCOO, BBIMONHSEMBIH BO BpeMs
SHEpPreTHdeckoro nukia nepsou crynesu 1000, B COOTBETCTBUM C OJHUM W3 BAPUAHTOB

OCYIICCTBIICHU A o0BeKTa HaCTOALICTO I/I306peTeHI/I${.

[0065] B Omoke 502 mepByro pabodyr0 TEKYUyK) Cpeay IIOJ BBICOKHM JIaBIICHHEM

IPOITYCKAIOT uepe3 TepPBOe CPeaCTBO 1.

[0066] B Onoke 504 mepByro pabodyr0 TEKydyr) Cpeay TOJ BBICOKHM JIaBICHHEM
NPUHUMAIOT BTOPBIM CpeAcTBOM 2. BTOpoe cpencTBo 2 HarpeBaeT MEpBYIO pabodyio
TEKYUYYIO CpPEay IO BBICOKOM TeMIIEpaTypbl C IIENBIO BBIPAOOTKH HArpPETOM TEKydeH

CpeJbl.

[0067] B Omoke 506 HarpeTyr TeKydyrO Cpeay MPHHHMAIOT TPETBHM CPEIACTBOM 3 M
geTBepThIM cpeacTBoM 4. Cpenctsa 3 ¥ 4 pacIIMpSIOT €ro 10 TOW CTENEHHW, B KOTOPOM
€ro TeMIeparypa ¥ JaBjJICHHE TMaJaloT A0 ONPEACICHHBIX 3HAUCHUH, B TENIX BBIPAOOTKH

SHEPTHUH.

[0068] B Omokxe 508 mpu HEOOXOAMMOCTH MOTYT OBITH TAKK€ HCIOIB30BAHBI JIFOOBIC

CYIIECTBYIOIIUE CPEACTBA yBETHUEHUS KO3 PHIIHEeHTa TOIE3HOTO IEHCTBUSI.

[0069] B Gmoke 510 cOpocHas TemioTa (CKphITas TEIIOTA), BEIpabOTaHHAS HA JAHHOW
CTYIIEHH, IEPEHOCUTCS B pabOUyI0 TEKYUyIO Cpeay BTOPOW cryneHu B mexanusme A 100
oOMeHa CKpBITOM TemmoToW. B sToM mporecce mepBas padbouass TeKydas cpena
npeoOpasyeTcss 00paTHO B JKHIAKYIO a3y, CHOBA MOJAETCS B MEPBOE CPEACTBO 1, ¥ MK B

crtynenu 1000 noBTopsiercs.
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[0070] Co cchutkod Ha (UT. 6 TPOMILTIOCTPUPOBAH CIIOCOO, BBIMOIHSIEMBIH BO BpEMS
SHEPreTHYecKoro nukia BTopod cryneHu 2000, B COOTBETCTBUM C OAHUM W3 BAPUAHTOB

OCYIIECTBJICHHUS] OOBEKTA HACTOSIIETO U300PETCHHS .

[0071] B 6noke 602 BTOpyrO pPadOUy0 TEKY4YyIO Cpeay IOJA BHICOKHM JaBICHUEM

MPOITY CKAFOT Yepe3 CeIbMOe CPEICTBO 7.

[0072] B 6moxe 604 BTOpas pabdouas Tekydas cpena u3 crynern 2000 moriomaer BCO
COPOCHYIO TEmIoTy (CKpPBITYIO TEIUIOTY HWCHAPEHUs/KOHJIEHCAIMA) NEPBOM padouei
Tekyuel cpeasl ctyneHd A 1000 u B xoze 3TOro nporecca 3Ha4uTEIbHO MOBBIIIAET CBOIO

TeMIIePaTypy U SHEPTOCOACPIKAHHUE.

[0073] B Omoke 606 BTOpas pabouas TeKydas Cpena MPH BLICOKHX TeMIeparype u
JIaBIICHUH OTBOJHUTCS M3 Mexanu3ma 100 TermnooOMeHHMKA, TP 3TOM CKpbITas TEmoTa
u3 crynenn A 1000, gocTaBisiemas BO BTOPYIO paOOUyIO TEKYUYIO Cpey, MPUHAMAETCS
MSTBIM CPEACTBOM 5 TPH BBICOKHX TEMIIEpaType W JABJICHHH, W MPH HEOOXOIUMOCTH

JOTIOJTHUTETFHO HArPEBAETCS JO OKOHYATEIIEHON TEMIIEPATYPHI.

[0074] B 6moxe 608 BTOpas pabouas Tekydasl cpeia BXOIUT B IIECTOE CPEACTBO O mpH

BBICOKHX TCMIICPATYPEC U NABJIICHUHU C ICIIBIO BBIpa6OTI(I/I SHCPIUu.

[0075] B Omoke 610 mpu HEOOXOAMMOCTH TaK:K€ MOTYT OBITH HCIOJB30BaHBI JIFOOBIC

CYLIECTBYIOIIUE CPEACTBA yBETHUEHUS KO3(DPHIIEeHTa TTOIE3HOTO IEHCTBUS.

[0076] B Omoke 612 u30bITOUHAsT COpOCHAs TEIUIOTa, BhipadoTanHas Ha cryneHd 2000,
aU00 TEPEeHOCHTCS B TPEThIO Padodyro TEKydyr cpeay, Ju0O HCIycKaeTcs, 0o
BeIOpaceiBaeTcss B armochepy temrooomenrmkom 200. B mpomecce Bropas pabouas
TeKydJas cpeqa mpeodpasyercss 0OpaTHO B )KHAKYIO a3y, CHOBA JOCTABISIETCS B CEBMOE

cpeactBo 7, u nuki Ha ctyneHu B 2000 moBropsieTcs.

[0077] Crnenyer OTMETHTBH, YTO OONBINOE KOJIMYECTBO SHEPTUH, BHICBOOOKIAECMON TPH

($ha3oBOM mepexoje mapa B KHAKOCTb, MOKET OBITh H3BJIEUEHO TOJBKO MOCPEICTBOM
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¢azoBoro mepexoaa (MOJTHOTO HITH YACTHYHOTO) B JIPYTOH SKHIKOCTH, KOTOPas B JAHHOM
OpUMEpPe  SBIIETCS ~ AMMHAKOM.  AJIbTEPHATUBHBIM  SIBIISIETCS ~ WCIIOJIb30BAHHUE
CYIICCTBYOIIEH METOAUKH OONBIIMX KOMHYECTB OXJIAKAAOMCH BOIBI H3 PEK H MOPEH, U
B OTOM CIy4ae CKpBITasd TEIUIOTA TEPAETCS B  OKPY)KAlOmIeH cpele  Kak
HU3KOTEMIIEpaTypHas cOpocHas TemioTa. Hactosmee W300peTeHHE MO3BOJIAET
MEPEHOCHTH BCKO CKPBITYIO DHEPTHIO paboUei TeKydeH Cpebl Mo OTHOCHTEIBHO HU3KUM
JaBIICHHEM Ha BXOJHYIO CTYIEHb BBICOKOTO JAABIICHHUS APYTOoro TypOWHHOTO mukia. [Ipu
HAJICKAIIEM BBIOOpPE pPa0OYMX TEKY4YHX CpEHd, MOaBJCHHH UM TEMIIEPATyp MOKHO

JTOCTHTHYTh JIF0O0TO TpeOyeMoro ko3 pHuIMeHTa moae3HOoTO ACHCTBHA.

[0078] B omHOM BapmWaHTE OCYINECTBICHHS BHIOOP TEMIIEPaTyp W JaBIICHUW WIIH
UCIIOJTb3YEMBIX OXJIATUTEIICH TPEACTABIIET COOOH JIUIIb MPUMEP, TTOMOTAIOIIUN TTOHATH
MPOIECC, W, B 3aBUCHMOCTH OT HMHIMBHIYAJIbHBIX CHTYyaIldd, MOMKET HWCITONH30BATHCS
Mr00as TEMIIEpPaTypa WK JaBJICHHUE, WA OXJIAJUTENNb. BaXKHBIM MOMEHTOM SIBJISETCA TO,
YTO CKPBITAas TEIUIOTAa HE BHIOPACHIBAECTCS B aTMOC(EPY B BHIE COPOCHOM TEIUIOTHI U, TIPH
HAJJIe)KAIEM BHIOOPE JABIICHHH M TEMIIEPATYP HA BBIXOJE TYPOHHBI B 3aBUCHMOCTH OT
OXJIAJIUTEIIA, TMIEPEHOCUTCS Ha CIECAYIOMIYI0 CTyneHb. [I[pH4MHOM TOro, 4TO0 MBI MOKEM
BBIMTH 3a TPEIETIbI, 3a/1aBacMble YpaBHEHHAMH KapHO, SBISIETCS TO, YTO OHH Ha CAMOM
Jelie HHUKOT/Ia HE TPUMEHAIUCh K KAaKOW-THOO CHUCTEME, HCTOIB3YIOIEH (ha30oBbIi
MEPEXO] C LENbI0 M3BICUEHUS OJHEPruM u3 TemnoTbl. (OueBUIHBIM IPUMEPOM,
TTO/IICP’KUBAIOIIAM 3TO YTBEPIKICHHUE, SIBJSIETCS TOT (DAaKT, YTO HU OJHA JCHCTBYIOIIAS
CHUCTEMA JaKE€ OTHAJICHHO HE MPHONMH3WIACH K KOI(PPUIIUEHTAM TOJIE3HOTO JICHUCTBUS,
ompezaensseMbiM ypaBHeHHAMH KapHo. B mro0oi cucteme, ucmob3yronicid (a3oBbiid
nepexon, (aKTHYECKHH MaKCHUMAJbHbIH KO3((UIUEHT TIONE3HOTO JCWCTBHUA B

HACAIbHBIX YCIIOBHUAX CIICAYCT OIMMChIBATH CIICAYHOIIUM 06p2130M2
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AH,,p, — CKpBITas TEMIIOTA HCTIAPEHHS B K/K/KT TIpW TaBNICHUH HA BBIXOJIE TYPOUHBI.

[0079] B npuBeaeHHOM BBILIE YPABHEHHWH Tap, BBIXOMAIIMHA U3 TypPOUHBI, HE ABISAETCA
HACHIIEHHBIM mapoM. Ecnmu gomyckaercss wiam TpeOyeTcs HACHIIEHHBIN Mmap, CIeayeT
COOTBETCTBYIOIIUM 00pPa3oM CKOPPEKTHPOBATh 3HAYEHHE CKPBITOM TEIJIOTHL. B ciyuae
HCIONB30BAHUA JBYX CTYIICHEH, Kak OINHCAaHO paHee B HACTOSIIEM JOKYMEHTE,
ypaBHEHHE UMEJTIO ObI CIIEYFOIHH BH/;

A B B
_AHéap) +(AHéap + S(Q?n _AH\l;ap)):Qin"_ 8Q—in _SAHVap — 1_
A B A B
QinteQm Qint+ £Qiy

A
KoadummenT nonesHoro AeUCTBUS = {(Qin

eAHE
A B
Qint Qi

rae Q) — moTpebiseMas SHEPrys Ha KHIOTPAMM B €IMHULAX KJDK/KT HA CTYIEHH A,
B
QP — motpebnsgemas SHEPrHsA HA KUJIOTPAMM B €TMHMIAX K/IK/Kr Ha cTynenu B,

AHA,,— CKPBITAs TEIJIOTA MCTIAPEHHS B kJK/KT TIpH JaBIEHWH HA BBIXOJE TyPOWHBI Ha

CTYTICHH A,

AHB,, — CKpbITas TeIUIOTA MCHapeHus. B K/DK/KT NPH 1aBIEHUU HA BBIXOJE TyPOUHBI HA

CTyneHu B,

U € — KOd(p(PUIUEHT MOTOKA I KOMIICHCAIIMHA PAa3HBIX CKOPOCTEH IMOTOKA, KOTOPBIE
MOTYT CYHIECTBOBAaTh MEXKJAY CTYHEHAMH A W B, KOTOpBIA MOXXHO ONPEACIHUTh Kak

(MaccoBas CKOPOCTh MOTOKA cTyneHH B)/( MaccoBast CKOPOCTh TOTOKA CTYTIEHHU A).

AHaJIOTHYHO, [T 00Jiee YeM 2 CTyTIeHEH YpaBHEHUE HMEJIO OBl BU!

SnAH{}ap
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Qi +eB Qi+ et En QP
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i€ n — KOJIHUYCCTBO CTyHeHCfI, )41 €n — MacCoBad CKOPOCTb MOTOKa Ha CTYIICHHU 1,

JeTIEHHAs HA MAaCCOBYIO CKOPOCTh IMTOTOKA HA CTYNEHH A.
Ecmu tpeOyercs y4ecTs SHEpreTHUECKHE MOTEPH, YPaBHEHHE Oy IET HMETh BH/I;

enAHYap+Er

Kosddummment moxe3znoro gericteug = 1
bd Q+ep Qi+ ot 20 QR

rae E; — moJiHbIe SHEpreTHYeCKHe MOTEPH BO BCEH CHCTEME.

[0080] EcrecTBeHHBIM 00pa3oM, W3 MPHBEICHHBIX BBINIEC YPABHEHHH, MOXKHO CHETATh

HIDKECJIC Iy FOIHE HAOIFOICHUS/ TIOHUMAaHHE

1) Yem OoubIlle KONMHYECTBO CTYINEHEH, TeM Ooibmme OyaeT oOmuid Kod3(pHUIIHECHT
MOJIE3HOTO JEHCTBHA.

2) [Ipu HEOrpaHUYEHHOM KOJIMYECTBE CTYTNIEHEH B UACATBHOU cUCcTEME KOI(PPHUIIEHT
MOJIE3HOTO JAEUCTBHA OyaeT mpuommkatbes Kk 100%. OgHako yid OCYIIECTBIIEHUS 3TOTO
Ha TPaKTUKE OyJEeT TPYyAHO HAWTH JTOCTATOYHOE KOJUYECTBO PAOOYHX TEKY4YHX Cpel H
MPU YMEHBIIAKMIECHCA BRIXOAHOW MOIIHOCTH HA KAKAOW AOMOTHUTEIIBHON CTYTICHH, IJIA
ONITUMHU3ANNN BHIXOJHOH MONIHOCTH M JOXOJOB, BO3MOXKHO, HAWJIYyYIIUM OBLTIO OBI
OTPAHHUYHUTD UX 3 WM 4 CTYIICHAMMU.

3) 13 ypaBHeHHWH MOKET TIOKa3aTbCs, YTO JJs TOBBIOIEHUA Kod(p(dHImeHTa
MOJIE3HOTO JCHCTBHS CHCTEMBI MOKHO TIPOCTO BBIOpATh PabOYyI0 TEKYy4yH Cpeay ¢
HU3KOM CKPBITOHM TEIUIOTOM McmapeHHs. OT0 (PaKTHYECKH MPOTHBOIOJOKHO TOMY, 4TO
MPOUCXOTUIIO OBl. YPaBHEHHS MPEACTABIIIIOT TO, YTO MPOUCXOAHIIO OBl B HICATBHBIX
YCIOBUAX, TJIE€ HE HMEETCA SHEPreTUYECKHX, TEIUIOBBIX, (PPUKIMOHHBIX WM APYTHX
noTepp. B peanpHbIX YCIOBHAX, MPU HUCIOIB30BAHUH TEKYYEH CPEJbl C HU3KOM CKPBITOU
TETUIOTOW KOHICHCATHBIE W MTUTATEIIbHBIC HACOCHI TPEOOBATH ObI OOJIBIION JOJTH OOIMETO
KOJIMYeCTBA BbIpaOaThIBAEMOM 3Hepru. IloMHMMO ee XHUMHUYECKHMX CBOWCTB, BOJA
OYEBHUIHO SBIIIETCS HAWIYYIIUM BBIOOPOM IO TPHYHHE €€ YPe3BBMAHHO OOJBIION

CKPBITOM TEIIOTHI UCTIapeHusA. Yem O0bIle CKPBITas TETIOTa UCTIAPEHUSA, TEM OOJIbLITHI

SAMEHAROLAA CTPAHHIIA OT 14.09.2017
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00BEM paCIIUPEHHUs, MPOUCXOIAIIEro MpH (Ha30BOM TMEPEXO[e, W dTa OUCHb BBICOKAs
CTENCHb PACIIUPEHHs] mapa Mo3BOsieT eMy dGQGEKTHBHO TPUBOAUTH B JBHKCHHE
TypOMHBI ¥ HWMETh OYEHb MAlyIO OTHOCHTENBbHYIO MOTPEOHOCTh B JHEPrHU IS
KOH/IEHCATHBIX M MUTATEIBHBIX HACOCOB.

4) B armocdepy BHIOpachIBaETCs TOIBKO CKPBITAs TEIUIOTA 3aBEPIIAIOIIECH CTYTICHH.
5) [IpuBeneHHbIE BBIE YypaBHEHUS OyIyT NPUMEHHUMBI K JIEOOOH CHCTEMeE,
WCIIONB3YIOIIEeH (ha30BBIA Mepexon i MpeoOpa3OBaHMs TEIUIOBOW SHEPIHH B JIHOOYIO
UHYIO (POPMY SHEPTHH, MPUTOIHYIO K YIIOTPEOICHHUIO.

6) B CcOBpeMEHHBIX KOHCTPYKTHUBHBIX PEIICHHSX, sl MOMBITKH TOBEICHHS [0
MAKCUMyMa HW3BJICUCHUs] DSHEPIWH, mHap OOBMHO OTBOAMTCS W3 TYpOWHBI B BHJE
HACBHIIIIEHHOTO MMapa ¥ BHI3BIBAET MOBPEXICHHUE JIOMATOK TYpOWHBI, PACCUATAHHBIX HA
HU3KOE JaBlieHWEe. B HACTOAIIEM KOHCTPYKTHBHOM PpEILICHHH 5TO HE SBISETCS

HEOOXOIUMBIM, YTO YBEITHYUT CPOK CITy>KOBI JIOTIATOK TyPOUHBI.

JNENCTBYIOIUIT OBPA3EI: TEOPETUYECKHE PE3YJIBTATEHI

[0081] B HUXKECIIEAYFOIIEM npumepe Oyner IIOKa3aHo OPEUMYLIECTBO
KOHCTPYKTHBHOTO PEIIEHUS, PA3bsICHIEMOTO B JAHHOM JOKyMeHTe. Ero enTWHCTBEHHBIM
HA3HAYCHHWEM SIBJISICTCSI JIMIND TIOMOIIb B Pa3bsICHEHUH HJICH, B OHO HHKOMM O0pa3oM He
OrPaHWYMBAET OOBEM MPABOBOW 3AIMUTHI JAHHOIO KOHCTPYKTHBHOTO PELICHHS B JIFOOOM
W3 ©ero acmeKkToB, Kakwe OBl TEeKyudue Cpelabl, TeMIepaTypbl W JaBIICHUS HHU
WCIIOJIB30BAITUCH JUISl PA3bSICHEHUS JAHHOTO npolecca. Eciu npeanoaokuTk, 4TO B TOUKE
10 cBepxkpuTHUeckas Tekydas cpena Haxomutcs mpu 600°C u mox maBnenmeM 250 Oap,
TO OHa mMeeT SHTANBIHIO 3493 kJ[/Kr. B cCOBpeMeHHBIX KOHCTPYKTHBHBIX PEIICHUAX (B
MPEINONIOKEHUN OTCYTCTBHS TOBTOPHOTO HArpeBa W KaKOW-IMOO IPYyrod METOIMKH
yBenuueHus: ko3 (pHUImenHTa moe3Horo NeHCTBHUs ) Ha BeIxoze Typounsl npu 0,1 Oap oHa
MO-TIPEKHEMY HMMEeT SHTaIbIMui0 Okojao 2450 xJIx/kr, w3 kotopod 2257 xJxk/kr
MNPEICTABISIOT COOOM CKPBITYIO TEIUIOTY HWCHApeHWs (WM KOHACHCAIWH), KOTopas

yaansercs B arMochepy B BUIC HU3KOKAUECTBEHHOW COPOCHOM TEIJIOTHI, UYTO MPUBOIUT K
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k0o unmenTy mone3Horo AeWCTBUS TUIIL OKOMO 35 % ((3493-2257)/3493). 3nech, mis
TOTO YTOOBI MBI MOTJIM TOJMYYUTH YPE3BBUAWHO 3(D(DEKTHBHYIO CHCTEMY, HAM CIIEIYET
caenmath Tak, 4ToOBI 3Ta cOpocHas Ttemiora B 2257 k/[x/kr He orOpachiBaiach B

arMocdepy.

[0082] B kauecTBe mpEMepa, MycTh B ToUke 11 map OTBOIUTCS U3 TypOWHBI M ITOMAIAET
B KoHJIeHCcaTop A, Hanmpumep, npu 180°C u mox nasnenuem 10 Oap, Toraa sHTATBNIUS HA
BBIXOJ€ TypOHMHBI OyeT cocTaBisaTh okono 2777 xJx/kr. B koHIeHCaTOpe 3Ta TetioBas
SHEPrusi MEPEHOCUTCS Ha CTyneHb B, B koTOpod paboduas Tekydas cpena B Touke 18
npeacTaBisier cobod ammmuak, Hampumep, mpu 100 Gap npu temmneparype 40°C u ¢
suTanbnued 536 xJlx/kr. Texyuue cpenpl B IUKIaX A U B MONMHOCTBIO W30TUPOBAHBI
OlHa OT JAPYyroW, M BaXHO TO, YTO HHU B OJHOM MECTE€ HET HEMOCPEACTBEHHOIO
COIIPUKOCHOBEHUSI TEKYUUX CPEA. DTO MO3BOJSIET PA3HBIM CTYIEHSIM JIEHCTBOBATH NPH
Pa3HBIX JABIICHMSIX M TEMIEpaTypax, ¥ YNPaBisTb UMU MOXHO B COOTBETCTBHU C HX
tpeOoBanusimu. [Ipu 100 Oap ammuak Oyaer mpereprneBarh (Ha3OBbIM MEPEXOn MPH
temneparype Boime 125,17°C, torma kak (Ha3oBbId mepexon mapa Ha cryneHd A mpu 10
Oap Oymer mpoucxomute npu 179,88°C. Dra pasHOCTh Temmeparyp OyIeT aenaTh
BO3MOKHBIM TIEPEHOC DSHEPTHHU CO CTYNEHH A Ha CTyNeHb B B TemiooOMeHHWKEe A, U
KOTJIla aMMHaK TEPeXOIUT W3 KHAKOH (a3el B mapoByio (a3y, map Ha cryneHu A
OXJTXKIAETCS IO JKUAKOCTH, KOTOPYIO 3aT€M MOKHO MOJBEPrHYTh HATHETAHUIO IO Oojiee
BBICOKOTO JABJICHHWS C IENBIO MPOAOIDKEHHUs Hukia. [lo mpuwuwmHE TOro, 9Tto amMmHuak
nperepreBaet (pa3soBBIA NMEPEXO] M3 KHUIKOCTH B Tap, MOXKET OBITH TOTIOMICHO JIHIIH
OONBIIOE KONMYECTBO 3HEPIHH, BBICBOOOXKIAaeMoW mpu (a3oBOM mepexoie mapa B
xkuaAKyro Boay. Korma amvuak mokumaer TernoooOMmeHHuk A npu 180°C ¢ sHTambmuen

1831 k/I>x/Kr, OH TOMIOIIAST BCKO CKPBITYIO SHEPTHIO, JOCTYITHYIO B BOJIE Ha CTYIEHH A.

[0083] [lnst cornacoBaHUs KOJWYECTBA SHEPITHMH, KOTOPYIO TpeOyeTcs MEPEeHEeCTH CO
CTYIIEHH Ha CTYIEeHb, CKOPOCTh MOTOKA HA CTYMEeHH B MOeT OBbITh BBIIIIE WITH HHAXKE, YeM
Ha ctyneHn A. B temioodmenrnke A map BeicBoOOxkmaeT 2027 xJlx/kr (2777 xJx/kr —

750 xJIx/KT), TOTJa KaKk aMMHaK Croco0eH mormoTUTh b 1295 k/x/kr (1831 k/{x/xr



WO 2016/067225 24 PCT/1IB2015/058331

— 536 x[lx/kr). [{ns mepeHoca BceW 3TOM SHEPTrUM B JAHHOM KOHKPETHOM TPHUMEPE,
MaccoBasi CKOPOCTh TIOTOKA aMMHaKa JOoJkHA Obiia Obl ObITh B 1,56 (2027 x/[x/kr/1295
kJx/kr) pa3 Oonbime MacCOBOM CKOPOCTH TOTOKA BOJBI C IENBIO TOTJIOMIEHUS BCEH
SHEPTHH, HEOOXOAUMOU i ee mpeoOpa3oBaHMs B KHIKOCTh. Eciou uisi aMMHa4HOTO
UKJIa OyneT MPeAMOYTHTEIBHBIM MEHEE BBICOKOE HIIM OOJiee BBICOKOE OTHOIICHHE
CKOPOCTH TIOTOKQ, MOTPeOYyeTCs JUIb MPOCTO YBEIIMYNTh WIIH YMEHBIIUTHL NaBIICHHUE U

TEMIEPaTypy Ha BBIXOJE TypPOUHBI CTYIIEHH A B COOTBETCTBHH C STUMH TPEOOBAHHUSIMH.

[0084] Ilpenmomaraercs, 4To, IS TOTO YTOOBI CAENATh BOSMOKHBIM TIEPEHOC SHEPTHH C
OMHOM CTYNEeHW Ha CIEIYIOIYI0, B TEIUIOOOMEHHHKE MOMICP)KMBAETCS PA3HOCTh
temneparyp okono 50°C, u Ui mepeHoca OKOHUYATENBHOTO KOJWYECTBA JHEPIHH B
ciiyuae HeOOXOIUMOCTH MOKET OBbITh HMCIOJB30BaH TEIUIOBOW Hacoc. Ecnm TpeOyercs
MEHbBINAsl WKW OONbIIAsl Pa3HOCTh TEMIEPATYP, BBIYMCICHUS MOXKHO CKOPPEKTHPOBATH
COOTBETCTBEHHO. TeIIOBOM HACcOC TaKXke MOYET OBITh HCIONB30BaH Ui TEepeHOCca
TEIUIOTHI C OJIHOM CTYNIEHM Ha CIEAYIOIIYIO, M B 3TOM CIIydae pa3HOCTh TEMIEPATyp IpH
HEOOXOJUMOCTH MOKET OBITh HYyJIEBOW WM Jake, B HEKOTOPBIX CiydasX,
OTPHIIATEIILHOW. DTO MOMKET NPUBOAUTH K HECKOJIBKO OoJbIneMy KO3(DPHUIIHEHTY
MOJIE3HOTO JEWCTBHS UTsl KAXKJJIOW CTYNEHHW, OJHAKO Il TOTO YTOOBI OIPEIEIHTh,
SIBIIIETCS] JIA 5TO BBITOJHBIM, TAK)K€ HEOOXOAMMO YUHTHIBATH SHEPTHIO, HCIIONB3YEMYHO

TCIIJIOBBIM HACOCOM.

[0085] Hecmotps HA TO, YTO CHCTEMa, TOKa3aHHas HA (UT. 3, MOKET 00J1a1aTh HEMHOIO
TMOHMXKEHHBIM KOA(D(GHUITUSHTOM TIOJIE3HOTO JNEHCTBUS HA CTYNEHH A, CKpPBITas TEIIoTa
CTYIIEHH A TEpPEHOCHTCS Ha BXOX CTymeHH B, u B Touke 14 pabouas Tekydas cpena
mpeoOpasyeTcs B map MOJ BBICOKHM JaBJICHWUEM, W BCE, YTO TPeOyeTcs i MOMHSATHS
temmeparypbl ammuaka ot 180°C mo 420°C, wmm oxono 781 k/[x/kr, kak moka3aHO Ha
¢ur. 3 (2612 x/lx/xr — 1831 xJlx/kr = 781 kJ[>/KT) — 3TO HEOOBIIAS TOMOTHATETEHAS
sHeprus B xotiie B. [ns cpaBHenwus, Ha ctyneHu A modasnsiercst 3484 kJ[x/kr. OTo maer
«BUPTYAITBHBIN» KOA(D(GHUIIHEHT TOJIE3HOTO NeHCTBHUS 1t cTynenn B ((2612-1637)/(2612-

1831))*100 = 125 %. Cpenauit k03pHUIHUEHT MONE3HOTO ACWCTBHS I MEPBBIX IBYX
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CTyIeHeH (sHEproBhIIEIEHUE )/ (SHEPrO3aTPATHI) ((3493-2926)+(3667-
2777)+1,56*(2612-1637))/(3493-750+3667-2926+1,56*%(2612-1831)) = 63,3 %. [launas
durypa, pasymeercs, mpeACTaBIsIeT cOOON MPHOTMKEHHE, TOCKOJIBbKY HE OBUTH yUTEHBI
sHepreTuueckue notepr. OQHAKO JHLIb IS 2 MPOCTHIX (HUCIOMB3YIOMIMX TOJIBKO OJHH
NOBTOPHBIA HAarpeB Ha CTYNEHH A) CTyNEHeW, 3TO KOHCTPYKTHBHOE pPEIICHHE IO
K03((UIMEHTY MOJE3HOTO ACHCTBUS YK€ B 3HAUUTEIBHOM MEPE BBIXOAMT 32 IPEIEIb
HNPOM3BOANTEILHOCTH, BO3MOYKHBIE JUII CHCTEM C COBPEMEHHBIMH KOHCTPYKTHBHBIMH
pemenusiMu. TpeThst cTyneHb OyAeT MPUBOANTE K KOA(P(HUIIUEHTY TONE3HOrO AEHCTBUS,
KOTOPHBIX OyIeT MpeBhIIIaTh TAKOBOM, 3aJaHHbIA ypaBHEeHHsIMU KapHo, 1 Takum obpaszom,
JMIIATh WX 3aKOHHOM cunbl [lpM HEOrpaHWYEeHHOM KOJIHWYECTBE CTYIEHEH M I

U7CaIbHBIX CHCTeM (DAKTHUECKH MOKHO MPHOIH3UTHCS K KOIPPHUIMEHTY MOJE3HOTO

ne#ictBusg okoo 100 %.

[0086] OOcyxIeHHbIE BBIIE MOPUMEPHBIE BAPHAHTHI  OCYLIECTBICHHS  MOTYT
NPEJOCTABIATE ONpEJeNieHHble NperMylnecTBa. W XxoTs oHM He TpeOyroTes s

IPaKTHYCCKHUX ACIICKTOB PACKPBITHA, OTHU IIPCUMYIICCTBA MOTI'YT BKIIFOYATh.

° TO, 4TO OyJeT yMEHBINAThCI CEeOECTOMMOCTh CAWHHILI dHEpruu. bymer
YMEHBIIIEHO 3arpsi3HeHWe, TaK Kak /Uil TOro JK€ KOJHYeCTBA BBIPAOOTAHHOM

ANIEKTPOIHEPTHH OyJeT TPeOOBATHCS CIKUTAHWE MEHBIIETO KOJTHYeCTBA TOILIUBA,

° Ha IJIaHETE, CTOJIKHYBLIEHCS co 3HAYUTEITLHOU OIIACHOCTBIO
HEKOHTPOJIUPYEMOIO pOCTa TEMIEPATYypbl MO MPHUYMHE 3arpsA3HEHUs, 3TO Oyner

00€eCIIeunBAaTh 3HAYUTEILHOE O0JIETUECHHE,

. JPYTUM MPEUMYINECTBOM SIBISETCS TO, YTO CYLIECTBYIOIIME MOLIHOCTH
BBEIPAOOTKH O3JICKTPOIHEPTHH OyIyT 3HAYUTENBHO BO3PAcTaTh IPH OTHOCHTEIHHO

HEOOJIBIITHX JOIIOJIHUTCIIBHBIX KAIIUNTAJIOBIOXKCHUAX.

[0087] CroenuaaucTy B JaHHOH OONIACTH TEXHHMKH CIEAyeT OTMETHTh W MOHSTH, UYTO B

HACTOSIIEM HW300PETEHUH WCIONB3YIOTCS pa3imdHble cpenctBa. Kaxkmoe cpeacTBo
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MPEICTaBIIeT cOOOW KOHKPETHOE YCTPOUCTBO ISl BHITONHEHHS KOHKPETHBIX (DyHKIWH,

Kak onucano Beie. Hanpumep,

MEePBOE CPEACTBO M CEABMOE CPEACTBO MOTYT BKJIFOUATh, 0€3 OrpaHUYCHUS,
HACOChI M TMOJOOHBIC YCTPOHCTBA, OOJAMAIOIIXE AHAJIOTHYHBIME (DYHKIIHOHATBHBIMA

BO3MOXHOCTAMH HUJIM TAKUM K€ HABHAUCHHUECM, KaK Y HACOCa,

BTOPOE CPEACTBO M ISATOE CPEACTBO MOTYT BKJIFOYATh, O€3 OrpaHWUCHUS,
KOTJIBI W TONOOHBIE YCTPOMCTBA, OOJQAAIOMUE AHAIIOTUYHBIMU (DYHKIIHOHATHHBIMHA

BO3MOXHOCTAMH HUJIM TAKUM K€ HABHAYCHHUEM, KaK Yy KOTJIOB,

TPETBE CPEACTBO, YETBEPTOE CPEIACTBO M IIECTOE CPEACTBO MOTYT
BKJTIOYATh, 0€3 OrpaHWYCHHUS, TyPOHUHBI BEICOKOTO JABIIECHUS, TYPOUHBI HU3KOTO TaBJICHHUS
M 1oAOoOHBIE  YCTPOWCTBA, OONAmarOIAe  AHAJOTHYHBIMH  (DYHKIIMOHATBHBIMA
BO3MOXHOCTSIMA WJIM TaKHM K€ Ha3HAUEHWEM, Kak y TYpOWH BBICOKOTO/HHU3KOTO

JTaBJICHUSL.

[0088] HecmoTps Ha TO, YTO BapHAHTBHI OCYIIECTBICHHWS CHCTEMBI IS LHKJIA
mpeoOpa3oBaHUs SHEPIMHM C BBICOKMM KO(DPHIIMEHTOM IOJE3HOIO ACHCTBHS 32 CUET
MOBTOPHOI'O HCIIOJIB30BAHMS CKPBITOH TEIJIOTHl HCIAPEHHUS OBUTA OMHUCAHBI SI3BIKOM
KOHCTPYKTHBHBIX MPHU3HAKOB H/HMJIH CIOCOOOB, CleAyeT MOHHMATh, YTO MPHIIOKEHHAS
dbopmyna H300peTeHHs HeOOS3aTeIbHO OrPAHHMYMBACTCS KOHKPETHBIMH OIMHUCAHHBIMH
MpU3HAKAMHU MM crocobamMu. TouHee, KOHKPETHBIE MPH3HAKK W CHOCOOBI PACKPBITHI B
KauecTBe MPHUMEPOB BapHAHTOB OCYIIECTBIICHHUS CHUCTEMBI JJIs [HKIIA MPeoOpa3zoBaHUs
SHEPTUHM C BBICOKAM KOS(D(PHUIIMEHTOM TMOJIE3HOr0 JCHCTBHS 3a CYET IOBTOPHOIO

HUCIIOJIB30BaHUA CKpLITOfI TCIIJIOTEI HCIIAPCHUA.

[0089] IIpumepsl, yMOMHHAEMBIE BO BCEM HACTOSIIEM JOKYMEHTE, YIOMSHYTHI TOIBKO
JUI COACUCTBUSL B MIOHUMAHWM OCHOBHOW WJEH AAHHOTO KOHCTPYKTMBHOIO PELICHUS W
HHKOMM O0pa3oM HE OrpPaHWYMBAIOT OOBEM JAHHOTO KOHCTPYKTHBHOIO pEIICHHS.

BaxkHBIM MOMEHTOM SIBIISIETCS TO, YTO CKpbITad TCIUIOTa I/ICHapeHI/ISI/ KOHACHCAIuHn
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(cOpocHOE TEmI0) TEPEHOCHTCS Ha MOCIHEAYIOIIUE CTYNMEHHW Ui MOBBIIIEHUS
KO3 PHUITUEHTA TTONE3HOTO JEHCTBUS PH MPEOOPa30OBAHUHU TEIUIOTHI B 3JIEKTPOIHEPTHIO
BMECTO €€ BBIOpoca B armocdepy, Kak MPOUCXOIWT B COBPEMEHHOW mpakTHke. Bce
KOHCTPYKTHUBHBIC PEIICHHUS C MHUHUMAIBHBIMA MOTU(PUKANWASIMHA WA W3MCHCHHUSMH,
OPHUEHTHPOBAHHBIE HA MOBTOPHOE UCTIOJTE30BAHUE CKPBITOR TEIUTOTHI
UCTIAPeHUs/KOHJACHCAIUH (COPOCHOW TEIUIOTHI), ONHMCAHHBIE B HACTOSIIEM JOKYMEHTE,

TaK)K€e OXBATLIBAIOTCS 00HEMOM JAHHOI'O IIaTCHTA.
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®opmynia uzodpeTeHUust

1. MHoroctyneH4aroe yCTpOHCTBO ISl BEIPAOOTKH 3JIEKTPOSHEPTHH C TIO0 MEHBIIEH
Mepe JABYXCTYNEHUYATEIM MEXaHU3MOM OOMEHA CKPBITOW TEIUIOTOW (COPOCHOM TEIIOTOMH ),
MIPH 3TOM 3TO YCTPOMCTBO JJIsT BEIPAOOTKH SIEKTPOIHEPTHHA CONCPIKHT:

SHEPreTHUECKHUN IHKIT TIEPBOM CTYIICHHU, COACPKAIMUYN MEPBYIO PAO0OUYIO TEKYUYIO
Cpelly ¥ BBINIOJHEHHBIA C BO3MOXXHOCTBIO BBIPAOOTKH 3JIEKTPOIHEPTHH, W, TaKUM
00pa3oMm, BBIPAOATHIBAIOIINN HA BBIXOJIE TyPOUHBI Map, COAEPIKAIIUN SHEPTHIO CKPBITON
TETUTOTHI UCTIAPEHUS W/UITH KOHASHCAnnuu (COPOCHOE TEIIO);

SHEPreTUUYECKUH LUK BTOPOU CTYTICHH, COJEPIKAIINN BTOPYIO PA0OUYIO TEKYUYIO
Cpe/ly ¥ BBITIOJTHEHHBIN C BO3MOKHOCTBIO BEIPAOOTKH AJIEKTPOIHEPT U, TIPH 3TOM

BTOpas pabodas cpena TOIMJIOLMIAET CKPBITYIO TEIUIOTY WCIAPSHUS /WK
KOHIeHCAIMU (COPOCHYIO TEIIOTY ), BEIPA0ATHIBAEMYIO SHEPTeTUYECKAM LUKIOM TTEPBOM
CTYIEHH, JIJIsl BBIPAOOTKH 3IEKTPOIHEPTHH.
2. YerpoicTBO 1o 1. 1, OTIHYaroIeecs TeM, 4TO MePBYO padouyro TEKYUyrO Cpemy
HATrPEBaIOT JI0 Mapa, ¥ BTOPYIO PadOUyIO TEKyUyHO Cpeay HArpeBaroT 0 MMapa, HMEIOIIero
paboune TeMIepaTypy | JaBlIeHHE, HE 3aBHUCSIINAE OT IEPBOM padboueii TeKyUen CpeIbl.
3. YcerpodictBo mo m. 1, oTnuyaromeecss TEM, YTO SHEPTreTUUECKUM LMK NEPBOU
CTYIIEHU COJEPIKUT:

MEPBOE CPEACTBO, BHIMOJIHEHHOE C BO3MOXHOCTBIO TIPOIYCKAaHHS TIEPBON padodei
TEKy4€H Cpeabl IO/ BHICOKAM JIaBIEHUEM,

BTOPOE CPEACTBO, BBIIOJIHEHHOE C BO3MOXKHOCTBIO!

mpreMa TIepBOM pabouel TeKydel cpe/ibl MO/ BBICOKKM JaBICHHEM,

HArpEeBaHUs NEPBON pabouel TeKyder Cpebl 10 BBICOKOW TEMIEPATYPhI C IEITBIO
BBEIPAOOTKH HATPETHIX TEKyUEH CpeIbl/mapa,;

TPEThE U YETBEPTOE CPEJCTBA, BBHIMOJHEHHBIE C BO3MOXXHOCTBIO MPUEMa HATPETHIX
TEeKy4del cpeapl/iapa W WX PacIiUpEeHHs IO TOH CTEICHH, B KOTOPOH WX TemIeparypa |

JABJICHUE TAJAl0OT 10 ONPEJCIeHHBIX 3HAYCHHH, C MPOMyCKaHHEM, TaKhM O00pa3oM,
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HArpeTod TEKy4eH Cpelbl C YITaBIIMMHU TEMIIEPaTypOl W JABJICHHEM B MEXaHW3M OOMEHa
COPOCHOM TEMIOTOM.

4. YcrpoictBo mo 1. 1, oTnmuaromeecs TeM, UYTO COAECPXHT MEXaHU3M

,
TEIUIOOOMEHHUKA, TIPY 3TOM MEXaHHU3M TEINIOOOMEHHUKA BBITIOJTHEH ¢ BO3MOKHOCTBIO!
nepeHoca COPOCHOM TEIUIOTHI, BHIPAOATHIBAEMOM JHEPreTHUYSCKAM LHKIOM TIEPBOH
CTYIEHHW, BO BTOPYKD pabouyr0 TEKydyk) Cpelay B OSHEPIEeTHUECKOM ITUKIIE BTOPOH
CTYTICHH.
5. YerporcrBo no n. 1, orTnmyaromeecss T€M, YTO JHEPreTHUYECKUM LUK BTOPOM
CTYIIEHH COAEPKUT:

MTOE CPEJICTBO, BHITIOJTHEHHOE C BO3MOXKHOCTHIO:

npueMa BTOPOM paboued cpeabl B GOpME KUIKOCTH WIIM Hapa TPH BBICOKHX
TEeMIIepaType U JaBICHUH; U

HArpeBaHMs BTOPOU pabouei Tekyuel cpensl B (hopMme mapa 10 MpearnoYTHTENbHO
paboueit Temneparypst,

IIIECTOE CPECTBO, BHIMOIHEHHOE C BO3MOXKHOCTBIO!

mpreMa HarpeToro mapa MpPH BBICOKHX TEMIIEPAType W JABIIEHHH W BBIPAOOTKH
SIIEKTPOSHEPTHH U3 Tapa, BBIXOMASINErO U3 YCTPOMCTBA TS BHIPAOOTKH 3IIEKTPOIHEPTHU
MPY HU3KUX TEMIEPAType U JABICHUH W BXOMASIIErO B APYTOH TEIIOOOMEHHHK JIHOO IS
mepeHoca ero COPOCHOM TEIIOTHl B SHEPTETHUYSCKHMM ITUKI TPEThEH CTYIEHH, JTUOO IS
BBIOpOCa B aTtMochepy;

CEeIBbMOE CPEACTBO, BBIIONIHEHHOE C BO3MOXXHOCTBIO TPOIYCKAHUS BTOPOH
paboueit Tekyder Cpelbl MO BEICOKUM JTABJICHUEM.
6. YerpoictBo mo moOOMy W3 MPeABIAYIIAX MyHKTOB, OTJIMYAOIIEECS TEM, YTO
MEXaHH3M TEIJIO0OMEHHHKA BBIOJHEH ¢ BO3MOKHOCTHIO!

mpreMa BO BpeMsl SHEPTETHUYECKOrO [IUKIIA MEPBOW CTYNEHH Tapa MepBOM padodei
TEKYUYEH CPEAbl U3 YETBEPTOTO CPEACTBA, €r0 OXIIAXKACHUS 10 TOM CTENEHU, B KOTOPOU OH

npeoOpasyeTcs B )KUAKYIO (DOPMY, U €ro MPOITyCKaHKs B TIEPBOE CPEACTBO;, HITH
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mpreMa BO BPEMsI SHEPTeTHUYECKOTO IIMKIIa BTOPOW CTYNEHH Mapa BTOPOU padodei
TEKy4eH Cpelbl U3 IIECTOTO CPEACTBA U €r0 OXJIAXKAECHUS A0 TOM CTENEHHU, B KOTOPOU OH
npeodpasyercs B KUAKYIO GOpPMY, B €ro IPOITYy CKaHHS B CEIEMOE CPECTBO.
7. YerporictBo mo 1. 1, oTnHbaromeecs TeM, YTO BCe paboume TEKydhe CpenIbl
BBIOPAHBI W3 TPYMNITBI TEKYYHUX CPEJA, MOAXOISMIIMX JJIs WMCIIONB30BAHUS B KAUECTBE
paboueir TekydeW cpeapl W JCWCTBYIOIIMX MPH JABJICHUSX M TeMIeparypax, He
3aBUCAIIMX APy OT Jpyra, W, TakdM OOpa3oM, BO BCEX CTYNEHSIX MOTYT OBITh
WCIIONIb30BAHBI Pa3HbIE JABIICHUS U TEMIIECPATYPHIL.

8. VYerpoiictBo mo m. 1, oriauyaromeecs TEM, 4YTO JUISL Pa3HBIX CTYINEHEH

,
OPEANOYTHTENIEHO HCIONBb30BAHBI Pa3HbIE PaOOYHE TEKYyUHe CPEIbl, ¥ OHM SIBIISIOTCS
(bu3nUYeCKH U3OTUPOBAHHBIMUA U HE MOTYT CMEILIHBATHCS.

0. VYerpoiictBo nmo m. 1, orTnuuaromeecs TeM, YTO CKpBITas TEIJIOTa WCIApEHUs
IIEPBOM CTYNIEHH NEPEHOCUTCA HA BTOPYIO CTYNEHb IPHU JABICHUM W TEMIEPArype,
JOCTATOYHO BBICOKHX, /IS TOTO YTOOBI BHI3BATH 3HAYUTEIHLHOE YBEITHUYCHHE TEMITEPATYPhI
W DHeprocoaepkanus ¥ (pa3oBbId MEPeXo  BTOPOH padouel TeKydel cpeabl U3 KUIKOCTH
B Tap WM CBEPXKPUTHYECKHM Tap, ¥ B 3TOM NPOLECCE Map W3 NEPBOU CTYNEHH
MPEBPAIIAETCS B KUIKOCTh.

10.  ¥YcrpoiictBo mo 1. 9, oTauyaroieecs: TeM, uTo (Ha3oBbIi IepPexo ] BTOPOH padouei
TEeKy4deHd Cpeibl M3 JKHIKOCTH B AP MM CBEPXKPHUTHUYECKUH Tap MPEACTABIISIET COOOM
MONTHBIA (Da30BBIN MEPEXO] MITH YACTHYHBIN (Da30BBIA EPEXO/I.

11.  VcrpoiictBo mo m. 1, OTIHYarOIIeecs TEM, YTO BBIOPAHBI TEKYdYHE CPEIbl C
(U3MUECKHUMH CBOWCTBAMH, OOECIEUMBAIOIIMMHA IPOCTON MEPEHOC CKPBITOW TEITOBOH
SHEPTHH C OJHOW CTYIECHH Ha CIIEAYIOIIYIO B MEXaHU3Me OOMEHA CKPBITOW TEITOTOM.

12.  VYcrpoiictBo mo m. 1, oToWYaroieecss TeM, YTO MeXaHW3M OoOMeHa COpPOCHOU
TEIUTOTOW MPUCTIOCOOJICH Il UCIIOIB30BAHUS CO BCEMH SHEPreTHUCCKUMHU CUCTEMaMHU Ha
TEIJIOBOM OCHOBE Q)K€ TOrJa, KOTrJa OKOHYATENbHAs BBIXOAHAS MOILIHOCTh MPEJICTABIISIET

co00H HEKOTOPYIO (hOPMY HEIIEKTPHUECKOH BBIXOTHONH MOIIHOCTH.
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13.  VYcrpoiicTBo o 1. 1, oOTIIHUArOIIEecs TEM, UTO JIF00ast U3 OTACITBHBIX CTYNEHEH MPU
HEOOXOMUMOCTH TPUCTIOCOONIEHA Il pa0OTHI MPH CyOKPHTHUYECKUX, KPUTHUECKHUX HITH

CBCPXKPHUTHUUCCKUX TCEMIICpATYPaX U JaBJICHHUAX.

14.  Cnocob BbIpaOOTKH 3MIEKTPOSHEPTHH C MPUMEHEHHEM yCTPOUCTBA I BBIPAOOTKH
JIIEKTPOIHEPTHHU C IO MEHBIIEH MEPE NBYXCTYIEHUATHIM SHEPrETHYECKUM LUKIIOM, IIPU

3TOM 3TOT CIIOCOO BKITIOUAET:

BBIPAOOTKY B DHEPreTHUYECKOM ITMKJIE TEPBOM CTYIEHH, COAEPKAINEM IEPBYIO
padouyro TeKy4yIO Cpemy, SIEeKTPOIHEPIHH W Mapa HA BBIXOJE TYPOWHBI, COASPXKAIIETO
COPOCHYIO TEITOTY (CKPBITYIO TEIJIOTY MCHAPEHUsI W/UITA KOH/ICHCAIIUH ),

BBIPAOOTKY B JHEPreTHUECKOM IHKIIE€ BTOPOM CTYIEHH, COACPXKAIIEM BTOPYIO
padouyr0 TEKyUyrO Cpedy, SJEKTPOIHEPrHHd W COPOCHOM TEMIOTHI (CKPBITOW TEILIOTHI
WCIIAPEHHUs /WA KOHICHCAIINH ), TIPH 3TOM

BTOpast padoyast TeKydasi cpejia MoromaeT COPOCHYIO TEIIOTY (CKPBITYIO TEIUIOTY
WUCTIApEeHUs W/WId  KOHJCHCAIMM), BbIpA0AThIBAEMyK)  IEPBOM  CTYNEHBIO B

TEIIOOOMEHHOM MEXaHH3Me C LEJIbIO BEIPAOOTKH IEKTPOIHEPTHH.
15. Cnoco6 o 1. 14, oT/IHYaroImuics TEM, YTO BKIIFOUAET:

MPOITYCKaHWE MEPBBIM CPEJCTBOM MEPBOM padodel TeKyded Cpe/bl MO BHICOKAM
JIABIICHUEM,

IpPUEM BTOPBIM CPEACTBOM TIEPBOM padoded TeKkydeW Cpeabl MOJM BBICOKHM
JIABIICHUEM,

HAarpeBaHWE BTOPBIM CPEICTBOM MEPBOW padoued TEeKydueH Cpeibl JO BBICOKOH
TEMIIEPATYPHI,

IIPUEM TPETBUM CPEACTBOM HAIPETOM TEKyYE€H CPEIbl M €€ PACIIMPEHME 10 TOW
CTENEHU, B KOTOPOM €€ TeMIeparypa U JaBJIEHUE NaJaroT A0 ONPEAECICHHBIX 3HAYEHUH, C
POy CKaHUEM, TAKHM 00pa30M, HArpETOW TEKy4eH Cpebl ¢ yIABIIMMK TEMIIEPaTypol U

JABJICHUEM BO BTOPOE CPEICTBO U OBTOPHOTO HarpeBa TEKy4YeH Cpeabl C yMaBIIUMHA
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TEMIEPATYpOM M JAaBJICHHWEM, IPU O5TOM HArpeTyrd TEKy4dyl Cpeday C YHaBIIUMH
TEMIEPATypOX U aBICHUEM MOABEPratOT IOBTOPHOMY HArpeBy;

BEIPA0OTKY YETBEPTHIM CPEJCTBOM 3JIEKTPOSHEPTHH W3 Tapa, BhIPAOATHIBAEMOTO
IIPY BBICOKOW TeMIepaType U HU3KOM WIJIM IPOMEXYTOUHOM JABIICHUH, U

BBIPA0OTKY YETBEPTHIM CPEJCTBOM Iapa Ha BBIXOJE C HU3KOW TEMIEpaTypoHr H
HU3KUM JIaBJIEHHUEM, COJIEPIKAINETO SHEPTHUIO CKPBITOW TEIUIOTHI HCIAPEHUS W/ WIH
KOHJECHCALWH.

16. Croco6 mo m. 14, OTIHYaromMics TEM, UYTO BKIIFOYAeT OOMEH C HCIIOIb30BaHHUEM
MEXaHW3Ma TEIUTOOOMEHHHUKA CKPBITOM TEIUIOTOW WCIApEHUs W/WIH KOHICHCAIWH,
BBIPAOOTAHHOW B YHEPreTHUYECKOM IIMKJI€ NMEPBOW CTYIIEHH, CO BTOPOU pabouei Tekyuek
CpeIoi B SHEPreTHYECKOM IMKIIe BTOPOHM CTYINEHH M MpeoOpasoBaHMEe BTOpOW pabouei
TEKyuel Cpe/ibl B HATPETYIO TEKYUYIO CpeIy, IPEeTePIeBArOIIy O (Ga30BbIi MEPEXO/], WITH B
nap.

17. Cooco0 mo 1. 14, OTITHYAOIIUHCS TEM, YTO BKIIFOUAET:

MPUEM C KCIIOJIb30BAHWEM ISATOTO CPEJACTBA BTOPOM padoued Tekyuded cpeisl B
dbopme HaArpeTrod TeKydeH Cpeibl, MpeTepreBarolier (ha3oBbIA MEPEXOM, HIIH Mapa H3
MEXaHW3Ma TEeIIO0OMEHHUKA TPH BEICOKKX TEMIIEPATYPE U TABJICHHH,

HArpeBaHUE C UCIONB30BAHUEM IISITOTO CPEJCTBA BTOPOH padouel TeKydeH cCpe/bl
B (hopme mapa 10 TpeOyemoi TeMIeparypsi,

MPUEM C MCIOJB30BAHUMEM IIECTOTO CPEACTBA HArpEeTOro mapa MpPH BBICOKHUX
TEMIEepaType W JABJICHUHM M BHIPAOOTKY SJIEKTPOIHEPIHH W3 Tapa, BEIPadATHIBAEMOTO M
OTBOAMMOTO OT IIECTOrO CPEACTBA TMPU HHU3KKUX TEMIEpaType U JaBICHHUU H
COJZIEPIKAIIETO CKPBITYIO TEIUTOTY UCTIAPEHUS /WA KOH/ICHCAIUH,

MPOIMYCKaHWEe BTOPOH pabodei Tekyded cpeapl MOJA BBICOKHM JAaBICHHEM C
WCIIOJIB30BAHUEM CEIBMOTO CPEACTBA.

18. Crroco6 1o 1. 14, OTIIMJaromuics TEM, YTO BKITFOUAET:
OpHeM C  HUCHOJIB30BAHHEM  MEXaHW3Ma  TEIUIOOOMEHHWKA BO  BpeMs

SHEPreTHYECKOro IMKIIa MEPBOM CTYNEHH Mapa MepBOH padoued TeKyued cpeanpl M3
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YETBEPTOTO CPEACTBA M €0 OXJIAXKICHUE JO TOW CTENEHH, B KOTOPOH OH Mpeodpazyercs B
KUAKYIO (DOPMY, U €ro IPOIyCKaHKWEe B IIEPBOE CPEICTBO; HITH

IpUeM C  HKCIONBh30BAHWEM  MEXaHW3Ma  TeIIOOOMEHHHWKa BO  BpeMs
SHEPreTHYECKOrO IMKJIA BTOPOM CTYNEeHW Mapa BTOPOW pabdoded TeKyuded cpeinl M3
IIIECTOTO CPEACTBA, €r0 OXJIAXICHWE JIO TOH CTEIEHHW, B KOTOPOM OH mpeoOpasyercs B
KHUJIKYIO (OPMY, B €r0 IPOITYCKAHUE B CEABMOE CPENICTBO; U

HCITYCKQHWE WM MEPEHOC HA CIEAYIOLIYIO CTYNEHb CKPBITOM TEMIOTHI UCTAPCHUS
IIOCIIE 3JHEPreTHYECKOro LUKIA BTOPOM CTYNIEHHM C MCIOJIB30BAHUEM MEXAHU3MA

TEMTO0OMEHHUKA.
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BripaboTka 31€KTPO3HEPTHH IOCPEACTBOM HCTIOIB30BAHMS IIEPBOH / 402
paboueii Tekyueit cpenst

y

Tlepenoc octarounoM 3HEpruu (COPOCHOH TEILUIOTHI) IIEPBOM paboucit

TEKy4eH Cpeabl BO BTOPYIO pabo4yIo TEKy4yI0 Cpealy C BBICOKHM / 404

JABJICHHEM H, B IIpoLiecce, peobpasoBaHue NepBoil paboueit TeKyueh
CPeaBI B KUAKYIO (hOPMY

y

Harpesarue Bropoit paboueit Texyuei cpeast 10 TpeOyeMon
TEMIIEPATy PBI U BHIPAOOTKA 3/IEKTPOIHEPT UM TIOCPEICTBOM PACIITHPEHHUS ‘/‘ 406
BTOpOH paboucH TeKy4eH cpeasl B TypOnHe

Ileperoc ocTaTOYHOM IHEPTHU BTOPOi paboucH TeKy4eH CpeIsl B
TPETHI0 PAbOUYI0 TEKYUYIO CPEY KM B OKPYIKAIOLIYIO CPEAy B BHIC "
COPOCHOH TETIOTHI

408
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Harrerarue nepsoi paboueit TeKy4eH cpeasl 40 BRICOKOTO
JABJICHHS

502

A

Harpesanue nepeoit paboueii TeKyuei cpeasl 10 BHICOKUX
TEMIICpaTy Pl ¥ JABJICHIU
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504

Pacmmpenne pabouei Texydel cpeasl B TYPOHHE C H3BJICUCHUEM
SHEPTHH U3 pabotei TeKydeH cpeasl B BRIPaOOTKOH
3JIEKTDOIHEDTHH

506

y

BrmoareHuE 10001 U3 CY MIECTBYIOMIMX METOIMK TOBBIIICHES
KO3()(PHLKECHTA IIOIE3HOTO ACHCTBYS

508

A

A

Hanpasnenue nepsoit padoueit TeKy4eil Cpeabl B TCIIO0OMEHHUK C
MIEPEHOCOM €€ OCTATOYHOH 3HEPTrUuH (COPOCHOH TEILIOTHI) BO BTOPY IO
paboUyro TEKY4yIO CPEAY U, TAKHM 00pa3om, peodpa30BaHue IEPBOH
paboueii TeKydei cpeabl 00PaTHO B KUIKOE COCTOSHHE

510
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TEKY4YIO CPeay, C BHIOPOCOM PABHOBECHOM SHEPIUM B BH/IC
COPOCHOM TEIJIOTHI B OKPY>KAOLIY 0 Cpeay

BrmosireHIE HATHETAHHA BTOPOH pabotei TeKydeH cpeasl 10 602
A BBICOKOTO JABJICHHS
A
ITpuem Bcel ocTaToO4YHOM IHEPTHH (COPOCHOI TEMIOTHI) IEPBOH 604
paboueii Tekyuei cpens
Harpesarue Bropoit paboueit Tekyueit cpeast 10 TpeOyeMoi 606
BBICOKOH TEMIICPATYPBI
A
Pacmmpenue BTopoit pabouel TeKyueH cpeasl B TypOHHE ¢ 608
H3BJICUYCHHEM YHEPTHE U BRIPAOOTKOH JICKTPOIHEPT HHX
BrmonaaeHuE 10001 U3 CY MIECTBY FOLIMX METOIHK IO BBIIICHES 610
KO3 (huumeHTa 0JIE3HOTO ACHCTBHS
A
Hampasnenue nepeoit paboucii TeKyueH Cpeasl B TETUIOOOMEHHIK
m00 C IEPEHOCOM €€ OCTAaTOYHOM JHEPTHH B TPETHIO paboUyIo 612
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