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3alie)Kd, B KOTOPOM B JIt00OH He(dTera3oBod 3aliekH, COMACpPIKAICH CIIOM KPaeBOil W IMOJOLIBCHHOM
BOJ W XapaKTepHU3YIOLIeWcs NepBOHAYAIbHBIMH IUTacTOBEIMH ycioBusmMu A (P, T,) um Texymmm
cocrostnueM po0erau B (P, T;), Ha OCHOBaHMHM TEOJOTHYECKMX OCOOEHHOCTEH HedTerazoBoii
3QJIEKU, HAuaJbHOIO IUIACTOBOIO [JABJICHHUS U pPa3pblBHOIO [JABICHHUS B KOJUIEKTOpE, a TaKXkKe
MIPOTHOCTHYECKON KPUBOW KOPPEISATHBHOMN CBSA3M TEMIEPATyphl C HNABICHHEM B TOYKE KUIICHUS BOJBI
HENPEPBIBHO HArpeBalOT B OMNPEJCICHHOM [UAala30HE JaBICHUS BEPXHIOID YacThb CJIOEB KPaeBOU
U TOAOIIBEHHOW BOJ B HE(TEra3oBOi 3alie)kW; B YCIOBHAX BO3MOXHOCTH [BIIKCHHUS ILIACTOBOM
HedTH W Tepemnasa MPOU3BOJICTBEHHOTO JABICHUS ITyTEM PEryJIHpOBAHUS IABICHUS M CTaOMIM3aLUH
JIaBJICHUs] 00eCIeYrBalOT HEMOCPEACTBEHHBIN IEpPeXol] IUIaCTOBOW BOIBI B KHIIAIIEE COCTOSIHHE U
NPOOJKEHHE BHIPAOOTKH Iapa MOAOIIBEHHOW BOJIBI; PECYPC MOAOIIBEHHON BOJIBI HE(TEra30BOMN 3aJIeKH
MIPEBPAIIAIOT B PHEPIHIO, B LIEJIOM O0ECHEUMBAIONIYIO ABM)KEHHE BBEPX, NIPHU 3TOM B OOJIACTH BCETO
BOAOHE(TSIHOTO KOHTAaKTa HedTera3oBOW 3ajeXH BO3HMKAIOT IUIOIIAJHAs JBIDKYIIAs CHJIA, OCHOBOM
KOTOPOH SBIISIIOTCS BBITECHEHUE IAPOM IIOJOLIBEHHOW BOJBI U BBITECHEHHUE IOpSYEH IOAOUIBEHHOU
BOZIOM, M NBIKYINAs SHEPTH Ul KOMOMHUPOBAHHON OOBIYM HE(TH U ra3a, KOTOpask MIPOXOOHUT CKBO3b
BCIO He(Tera3oBylo 3ajJeXb M IpOIecC MPOM3BOJACTBA HE(TH M Taza M OCHOBOW KOTOPOW SBISIETCS
yOpyroe AaBjeHHE TEIJIOBOTO PaCIIMPEHHs KOJUIEKTOpa, MPH 3TOM B crocobe MOoXeT 00ecrednBaThCs
KOMIIEHCAIUs HEIOCTaTKa MIaCTOBON 3HEPTUHU B HE(TEra30BOil 3aJ€XKH, U 33 CUET IIOMCKA BOZMOKHOCTH
WCIIONIb30BaHMs, a HE OJIOKMPOBaHWS PECYpCOB IPHPOMHOMN IIIACTOBOM BOJBI, TaKOW OTPHUIATEIHHO
BIIMSIIOIIUI HAa TPOM3BOJCTBO ACIIEKT, KaK IPOHMKAHUE KPAeBOW M MOIOLIBEHHOH BOJ B HE(TSHOH IJI1ACT,
MIPEBPAILAETCS B MONOKUTEIBHO BIUAIOIMINAN Ha IPOU3BOACTBO ACIEKT C JOMOIHUTENBHBIM MOBBIIIEHHEM
TEM CaMbIM CTEIECHH BBIPAOOTKH 3allacoB M IPOIEHTAa M3BJICUCHUS ISl pa3HBIX THIOB He(TEera3oBBIX
3aJIEXKEH, CONEPKALMX IIOJOUIBEHHYIO BOAY.
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CIIOCOB JIOBbIYH HE®TH U I'A3A C IPHMEHEHHUEM PECYPCA
NMOJOMBEHHOH BO/Ibl HEGTEI'A3OBOM 3AJIEKH

O0J3acTE TEXHHKH

[0001] 3asBnenHsiH cnoco0 TipeAHa3HadeH Jid  TIPUMEHEHMA B HedTerazoBoi
NPOMBILINEHHOCTH 1A 100biuu HedTH M rasa B HedTErasoBbIX 3AIEKAX, COAEPKAMIUX

KPAeBYIO U MOAOLIBEHHYIO BOAY.
YpoBeHb TEXHHKH

[0002] Ceroans 3HaueHHe KpaeBoil M IOAOIIBEHHOH BOABI B HE(TErazoBOH 3alekKH IIPH
nobbye He(TH M rasa BHIPAKACTCA B [BYX ACIMEKTAX: B OJAHOM ACMEKTE, KOIZIA Kpacsas M
HOAOUIBEHHAA BOJA MPOABUIAIOTCH KaK OMHO LEN0e, B OTHOLICHUH A00bMH HE(TH U ra3a OHH
OKa3BIBAIOT CTUMYIHPYIOUIEE AEHCTBHE; B APYIrOM aclieKTe Kpaesad M NOJOLIBEHHAaA BOAa B
BUAEC KOHyCa/rpebHsi noOmOIIBEHHOW BOABI M A3BIKOB KPACBOH BOIBl JIBHXKYICH BOOJb
BBICOKOMPOHHIAEMOTr0 CJiI0% H NMPOHMKAIOT B HE(PTAHON IUIACT, YTO NMPHUBOAUT K MOMANAHHEIO
BOJbL B HETAHON IUIACT, MOBBIIUCHUIO COAEPIKAHMA BOJBL B IKCIUIyATALIMOHHON CKBOKUHE U
YMEHBUIEHUI0 O0beMa MOOBIYM He(TH, YeM Cepbe3HO BIHAET Ha J00bMYy, BIUIOTE [0

3AKPBITUA KPYIHBIX HEQTAHBIX H IA30BBIX CKBKHUH.

[0003] B nmpouecce nobvIYM Ui NpeAOTBpalleHUs TPOHMKAHHA KpacBOW M NOJOIIBEHHOIN
BOJSI, BNOJIHE BEPOATHO, MPUMEHAIOTCH CHOCOOBI, mo3soisomue ui3bexars KpaesoH u
NOAOUIBEHHON BOABI, TO €CTh MyTeéM 00X0Ja BBHICOKOKAYECTBEHHBIX HEDTAHBIX IUIACTOB,
HMEIOLINX ONpeNeclieHHYI0 TONIHHY WIH HAXONAIMXCA Ha ONpeNelieHHOM pPacCTOSHUH,
NPENOTBPALIACTCA NPESKACBPEMEHHOE NMPOHHKAHUE KPACBOM M NMOAOLIBEHHOW BOAbI, HO B
pe3yisTaTe ONpEAENeHHOE KOJHYECTBO BBICOKOKAYECTBEHHBIX TEOJIOTHYECKHX 3amnacoB
He(TH HENb3A HCHOB30BaTh. Kpome Toro, ecnu 00X0a HEBO3MOXKEH, TO B IPOLIECCe AOOBIYH,
BIIQJIHE BEPOATHO, NPUMEHSIOTCA MEXaHMYECKHE MM XHMHYECKHE CHOCOOBI IOHCKa W
H30JALIMH BOABL, ¥ 3THX COCO00B 3)(EeKTUBHOCTE 3a ONpEAENieHHBIH TEPHO/ BPEMEHH B
OONBIIMHCTBE CNYYacB OTPaHUYCHHA, & HEKOTOPHIC ABJIAIOTCA MPOCTO He3hGhEKTHBHBIMHA, H
[AaXKE B JKCIUIYATAUMOHHBIX CKBaXMHAX, B KOTOPHIX YCHELUIHO NPOBOAWIMCH IIOMCK H

H30JAUHA BOABI, B CKOPOM BPCMCHH OﬁHap}')KHBaIOTCﬁ HOBBIC TOYKH BBIXOAd BOABI, NTO3TOMY
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B KOHCYHOM HMTOTC 3a4acTyIO MPOHCXOANHT 3aKPbITHE KPYITHBIX JKCIUFYATAITHOHHBIX CKBa*KHH.
H03TOMy paGOTbI Mo NOMCKY H H3OALMH BOAbI ABIAKTCA CIHOXHBIMM H TPYAHBIMH H

TpeGYI0T PACX0Aa OrPOMHOIO KOJUYECTBA PECYPCOB.

[0004] Kpowme TOTO, B APYTrOM aclekTe i KOMITEHCAlUH HeJOCTaTKa TUIACTOBOH SHEPrHU M
YBEJIMYEHMS JBIKYIICH 3Heprud HEQTeaoObiuM B NMPUMEHACMOM CHnocode ¢ NOMOLIBH
UEHHOI'O pecypca MOBEPXHOCTHOM BOABI OCYIIECTBIAIOT HATHETAHWE BOALL/IApa, MPU 3TOM B
JONMycKalLIeil TepMOMIaXTHYI0 AOOBIYY 3ajiekd HAaTHETAaHHWE Tapa Ha PaHHUX CTajHAax
HNOBBILIAET TEMIIEPATYPY Uil CHMXKEHUA BA3KOCTH, 8 HA MO3JHUX CTAAUAX HATHETAHWE Iapa
TAKKe KOMIIEHCHPYET HEIOCTaTOK TUIACTOBOI DHEPrMHM M NOBHIIAET ABWKYIIYIO JHEPrHiO
HepTenobeuu. B pesynbTare 3TOr0 pacxoAbl HA HATHETAHME BOABLL/TIAPA HE CHHXKAWOTCA M
HOBBILIEHHE TNPOLEHTa H3BIcueHMs u3 HedrerasoBbix 3anexed orpanumyeHo. Ceroana
HPOLEHT M3BNICYCHUA U3 HEPTAHBIX 3aNEKEN ra3upoBaHHOM HehTH cocTagnier 60—70%, npu
TOM COAEpXAHME BOABI HOXOAMT 10 98 % , M DpPOUCXOAMT MEPEXON K PEKUMY
mano3dPexTHBHOro, Aaxe HeIPOEKTUBHOrO, LMKIA HACHETAHMA BOABI A1 HedrenoOuiuu.
Kpome Toro, B crnydyae HeTaHBIX 3anexeil rycroii HedTH cpeanuit kodddHumenT

usBJiedeHus He noxoaut A0 20%, a ycTaHOBNIEHHBIH KOM(PQHIHEHT U3BJICUEHHS HE JOXOMAHT

1o 35% , u GoNplLIYIO YaCTh 3aNacoB He(TEra30BEIX 3aJieXeH TPYAHO HCTIONB30BaTh.

[0005] B noxymenTte CN201480001286.3 npeaiokeH TEPMOLIAXTHBIH CTIOCO0 A00OBIYM IMyTEM
IMEKTPUUECKOIO HArPEBAHMA CIOEB KPAEBOM M NOAOCWIBEHHON BOa HedTAHOM 3anexH B
FOPU3OHTANILHONM CKBAXMHE, TO €CTh CMOCO0, B KOTOPOM HArPEBAKOT BEPXHIOK YaCTh CJIOEB
KpaeBoi M MOMONIBEHHOH BOJ HedTAHOH 3aJie)kH, oDeclieuHBaeT TEIUIOBOH SHEPrHel BCIO
HE(TAHYIO 3a€Kb U pewaeT npobieMbl, CBA3AHHBIE C TEM, YTO TEIUIOBAA JHCPIUA HE
AOXOMUT A0 CIOEB BLICOKOBA3KON HETH HA MAIOH U cpeaHeH riryOHHe HedTAHbIX 3anexKeil, a
3 EKTHBHOCTD HArpeBaHHA CnNOeB Ha OOnbluoi M ceBepxOonplOl rydbuHe HeGTAHBIX
3aISKEH TeNJIOM OT Nnapa ABJIAETCH HW3KOH, 4€M He TONBKO JOCTUraeT LeNH NOBLIIEHHS
TeMIIEpaTypbl AJid CHIDKEHUS BA3KOCTH IUIACTOBOH HeTH, HO U B Npolecce MPOH3BOCTBA
TAKKE MOKET 00ECneYuBaTh BHITECHEHHE MaPOM MOJOIUIBEHHON BO/bI, BHITECHCHHE rOpAaYci
NOAOWIBEHHOH BOJOH M BBHITECHEHHE YNPYIHM AGBACHHEM TEIIOBOrO pPacUIHPEHHUA
KomiexTopa ¢ 3¢ dexTHBHOI KOMIeHcauuei HeJoCTaTka NNacTOBOH 3HEPrHU H NOBBIICHHEM

MPOLIEHTA H3BICUEHHA U3 HEDTAHON 3AICIHKHU.
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[0006] Pazymeercs, Takoit crmoco® NMpHMEHEHHA TIPHPOAHOI NMIacTOBOH BOAB! HE TONBKO
HO3BONACT OJKOHOMHUTL 1IEHHBIE PECYpPChl IOBEPXHOCTHOH BOABI M obecneuuBaeT
BOSMOXKHOCTH  IQQPEKTHBHOTO  WUCMONB30BAHMA  EONOTMYCCKMX  3amacoB Hedru B
BBICOKOKAYECTBCHHBIX HE(TAHBIX INACTAX, NPEAHA3HAYEHHBIX ana 00X0oma Kpacsoi u
NOJOUMIBEHHOM BOALL, HO M 00ECNeYMBAECT TO, YTO MPOHMKAHWE MOAOLIBEHHOH BOABI HA
HO3OHUX CTaauAX He OyAer 3aMerHO M3MEHATh NMPOHULAEMOCTH KOJIIEKTOpA, MOCKONILKY
TOMOJIOTHYECKHE CBOWCTBA KPaeBOH M TIOAOIIBEHHOH BONBI W TIOPOBOH BOABI HE(TIHOTO
IIACTA ABNAOTCA aHanormyHeIMH. OH NpeAcTaBnAer co0OH TepMOLIAXTHBIH CHoOCoD
KOHLEHTPMPOBAHHOH A00bIuM W3 HEQTAHOH 3AICKH B IUIACTE, NIPU ITOM 3HEPrHA jiA
INEKTPUIECKOTO HAMPEBAHUA NMOAOIIBEHHOW BOABI HCIONB3yeTCa dpdekTuBHee u OpicTpee, u
ABIACTCA TEPMOLIAXTHBIM CIOCODOM  A0ObIMM, KOTOPBIM XAPAKTCPU3YETCA HUSKMMM
pacxomaMH,  SHeprocOepeskeHHeM,  BBICOKOH  3(EeKTHBHOCTBIO,  3KOIOTHUYECKOM
6e3onmacHoCTBIO, Oe30MacHOCTLIO, YAODCTBOM M OBICTPOTOl ocymiecTBneHHA. Tem He MeHee,
Kak M B chiydyae OOIIENPUHATBIX TEPMONIAXTHBIX  CNMOCO0OOB  JOOBIYM, KpoMe
pPacnpoCTPaHEHHOrO BbITECHEHMA mapom rycroii nedru HedTanoit 3anexu B 3ITOM
TEPMOLIAXTHOM  cnocobe  MOOBIYM  TPUMEHSWT  TOJNBKO  TEIUIOBYK)  SHEPTHUIO
KOHLEHTPUPOBAHHOIO TNPEIBAPUTENBHOTO HArPEBaHuA Ans Hedrenodsiuu, TO €cTh A
He(pTenOOBMH TIPHMEHSIOT TPHHUUN HeTenoObMH, OCHOBAHHBIH HA TOBBIMIEHHH
TEMIICPATYPbl /Ui CHMXKCHHA BA3KOCTH, H HC NPUMCHANT NMOAJACPKKY MOAAHH JBIKYIICH
HEPruH HehTenoOBIYH Ha CTAAMH NIPOM3BOICTRA, YTO BJIHACT Ha NMOBBIIICHHE KOXPOHIHEHTa

H3BICYCHHA.

[0007] KpoMe aonyckawIuX TEPMOIIAXTHYIO N00BIYY 3aNexeil cpeau 3anekeit HedTH 1 rasa
M3 HETPAAMUMOHHBIX HCTOYHHKOB OONbLIOH yACIbHBIN BeC UMET HedTerasoBbic 3anexu B
NNOTHBIX NOPOJAX, HO Ka4EeCTBO HX 3AIIaCoB HM3KOE, M OHM XAPaKTEPH3YIOTCA IUIOXOH
IPOHULAESMOCTEI0 KOJIEKTOPOB, HU3KOH KOHLUECHTPAUMECH M HU3KUM JABICHHEM, MPH 3TOM
MPUPOAHON JHEPTHM HEJIOCTATOYHO, MTOITOMY €CTECTBEHHBIH 00BEM NMPOM3BOACTBA HEPTAHOM
CKBaXMHBI HM3KMA. [loaroMy B xofe 700BIYM  YacTO TPUMEHSIOT THAPOPA3pPHIB,
onepexaromiee obpoaHenue M HarHeranue rasa CO; mna noborum. OoHAKO CBA3AHHBIE C
IUAPOPaspeIBOM PAcxofibl BBICOKME, & TPELIMHBI JIETKO 32KPbIBAIOTCA, H IWAPOPa3phHIB
HEoOXOMMO OCYUIECTBIATE CHOBA, NPH 3TOM OCTPO CTOUT BONPOC 3AIMTHI OKPY:KarolleH
cpeasl; mpu OOBOAHEHHM ODBLIYHO M3-32 B3aMMOJECHCTBHA TIMHUCTBIX MUHEDANOB C BOJOH

IPOUCKOOHUT HX pa36yxaﬂue, YTO BIUACT HA NPOHHUACMOCTE KOJIICKTOPA, KPOMC TOro, B
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cnyuae HarHeTtaHud raza CO; TAKeNO peunTs NpodliieMy 3arpsa3HEHHA OKPYXalouleH Cpeas!

BbIOpOCAMHU YIIEKUCIIOTO ra3a u npobnemMy XpaHeHHaA YInepoaa.

[0008] Taxkum oOpazom, JUis TIOBBINIEHHS KO3()(QHIHEHTa W3BACYEHHS PAa3HBIX TUITOB
HedTerazoBeIX  3aiexeil  OCHOBHBIMH  YCIFOBHAMM  SBISIOTCS  KOHTPOJNbL  JIBHKEHUS

MOAOLIBECHHOM BO/BI B BUJC KOHYCA/TPEOHA M YBEIMUCHUE ABWKYUICH 3HEepruu HeTea00bun.
CymnocTs niodperenns

[0009] IIponBuxkeHue Kpaepoil M MOAOLIBEHHOH BOJA KaK OJHOrO LEIOr0 B HETErasoBoil
3aexu crnocoOCTBYET IMPOU3BOACTBY He(TH U Ta3a, PU 3TOM OCHOBHOM LENBI0 3aABIESHHOTO
cnioco0a ABNAETCA TIOBBIIEHHE CTENMEHW WCIONB30BAHHS W TPOLIEHTA H3BIICUEHUS W3
HE(TEra30BONO KOJWIEKTOPA ¢ MPHMCHEHHEM CIOC00a, B KOTOPOM NPHMCHSIOT ONbIT APEBHHX
mofielt B KOHTPOJie BOABI C LENbIO €€ UCTONB30BaHNA, a He ONOKNPOBaHMA, TEPMOLIAXTHOTO
ciocoba HOOBIMU MYTEM 3MEKTPHHECKOrO HATPEBAHHA CIOEB KPAcBOH M MOOLIBEHHON BOX
He(TAHOI 3aeiu B TOPU30HTANBHON CkBaXKuHe, packpsiToro B CN201480001286.3, a Takike
THAPABIHYECKOTO pa3phiBa B OTHOIIEHMH HedTerazoBBIX 3aJieXeil B INOTHBIX NMOPOAax W
NPOM3BOJACTBEHHOTO ONbITA IO HArHETAHHMIO BOJABl M Mapa, NO3BONAKIIAX HAXOMMTh

BO3MOMHOCTH MCIOJIb30BAHUA, @ HE OIOKMPOBAHHUS PECYPCOB MPUPOIHOMN TUIACTOBOM BOJBL

[0010] ®Pusuyeckne CBONCTBa BOABI MOKA3BIBAIOT. MPH ONPEACACHHBIX YCIOBHAX MABICHHA
MPOMCXOAMT HArPEBAHHE BOALI C NOBBILICHHEM €€ Temneparypel. Koraa temnepartypa
NOCTHTAET TEMITEPaTypel B TOYKe KHIIEHHA, TeMIieparypa BOABI OOJbIlIEe HE MOBBIIIACTCH, H
OpH MPOAOIKEHUM HArPeBaHMA BOAa OYAET HENPEPHIBHO MCHApATHCA C 00pa3oBaHHMEM
poasHoro mnapa. B xome Bcero mpouecca HarpeBaHus OJHOBPEMEHHO MPOUCXOIHUT
HEMPEPBIBHOE MEPENOTHEHME PACTBOPSHHBIM ra30M, M 4€M BbILIE TEMIEPATYPa, TeM Donblue

MCPENOIHEHHE PACTBOPCHHBIM Ta30M.

[0011] Kpome TOro, mpu HArpeBaHMM B OTHOCHTEIBHO 3aKPBITHIX YCIOBHAX IO MEpe
HEIIPEPEIBHOIO ITOBBIMICHHA TEMIICPATYPBI BOABI, IEPCIIOTHEHHE PACTBOPCHHBIM I'da30M
YBENIMUHMBACTCA, NIPH 3TOM JABJICHME B EMKOCTH HEMPEPBLIBHO YBCHHYHBACTCH, M YEM BbILIC
NaBJicHHe, TeM BBIIIE TeMIIEpaTypa B TOYKE KHIIEHUS BOABL. [IporHocTHyeckas KpHBas CBS3H
TEMIICPATYPbl C JAABJICHUEM B TOYKEC KHIEHMA BOAbBl B 3aKpPBITHIX ycnoBuax (dwur. 1)
HOKA3BIBACT, YTO HWJKHAA 4acThs KPMBOH NPEACTaBnsceT cOOOH 00nacTs BOSHMKHOBEHHA
PAacTBOPEHHOTO Ta3a, OOBEMHOrO pACIIMPEHHS JKUAKOCTH W HEMPEPBIBHOTO TOBBIMIEHUS

TEMIICPATYPEL H OaBJICHHA BOAEBL Korna TEMIICpATYpa H JAaBJIICHHC BOABI JOCTHIaKOT
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ONpPEAENCHHOH TOYKH Ha KPUBOM, TO TIPOAOQJDKAK)T HATPEBaTh BOAY, WU TEMIEpaTypa U

JABJICHUE B TOYKE KHIICHHA BOJBl H3MEHAIOTCA BAOJIb NMPOTHOCTUYECKOM KpuBoi. Korma

3HAYCHME JABNCHUA B MO0 TOUKE HA KPUBOH IOCTOAHHO M HATPEBAHUC MPOAOIDKACICA B

yCIOBUAX CcOpOCca JaBnNeHMA, BOSHMKHET OONbLUIOE KOJMMYECTBO I1APa, M YEM  BHIUIE

TEMIIEPATYPA, TEM BhILUE CTENEHb CYXOCTH Mapa.

[0012] Cnocob noberdu HetbTM M rasa ¢ nNpUMEHEHMEM peECcypca MOAOUIBEHHOM BOBI
He(hTera3oBOi 3aleXH XapaKTepusyeTcd TeM, 49To B Jo0oil HedTerazoBoil 3anexu,
COAEPXKALIEH CIOM KPAcBOi M MOJOIIBEHHOM BOJ H XaPAKTEPH3IYIOWIEHCA NEPBOHAYANIBHBIMM
miacToBbiMU  yenioBuAMH A (P, T,) u Tekyummm cocrosuuem aoberau B (P, T;), Ha
OCHOBAHMM TEeO0NOrM4YeCKHX OcoOeHHOcTel HedTera3oBoil 3aMeKH, HAYAIBHOrO IUIACTOBOTO
JABJICHUA M PaspblBHOrO IABIICHMA B KOJUIEKTOPE, a TaKXe NPOTrHOCTMYECKOH KPHBOM
KOPPENSTUBHOH CBA3W TeMIIEpaTyphl C [aBJACHHEM B TOYKE KHIIEHHS BOJBI HENPEPHIBHO
HarpeBa0T B ONPEACNHCHHOM JMANa30OHE /ABICHHUA BEPXHIOI YacTb CIIOCB KPaeBoOl M
HOOOWBEHHOH BOJ B HE(TErasosoi 3a€KH; B YCIOBHAX BO3MOKHOCTH JABHIKECHHA ILIACTOBOH
He)TH W Tepenana TNPOH3BOJACTBEHHOTO MAABIEHUS ITyT€M pETYJIMPOBAHUS MaBJICHHS M
cTabUIM3aLMy JaBjieHHA o0ecrmedHBalOT HENOCPEACTBEHHDbIH Iepexoj IUiacToBOil BOIBI B
KMITALIEE COCTOAHME M NPOJOIDKEHHE BbHIPAOOTKM Mapa NOAOMIBEHHOH BOABI, pecype
NMONOMIBEHHONH BOJABI HedTErasoBOH 3aleXH TNPEBpallaidT B JHEPTHIO, B  LEIOM
oDecrmeunBarIy) ABHKEHUE BBEPX, MPH 3TOM B 00NACTH BCEro BOJOHE(TAHOro KOHTAKTa
HeTEra3oBo#H 3anexy BOZHMKAIOT IUIOLIAJHAA ABHXYIAA CHIIA, OCHOBON KOTOPOH ABIAKOTCA
BBITCCHEHWE MAPOM TNMOAOIIBEHHOW BOABI H BBITECHCHHME TOPAYEH NMOAOUIBCHHOM BOAOM, H
NBIDKYIIAA SHEPrus g KOMOMHMPOBaHHOH MOOBIYM He(TH M rasza, KOTOpas HpPOXOIUT
CKBO3b BCIO HedTEerasoByl0 3aekKp M MPOLECC MPOM3BOACTBA He(TM M rasa M OCHOBOM
KOTOPOH ABNAECTCA YIPYro€ JaBICHHE TEMNOBOrO PACUIMPEHMA KOIUIEKTOpPA, NPH ITOM
MPOUCXOAUT KOMIICHCALIMA HEAOCTATKA IIACTOBOH SHEPIHHU B He(TEra30BoM 3a1€KH; COCO0,
OCHOBHOM LENBbK) KOTOPOTOQ SBJIACTCH MOHCK BO3MOXHOCTH HCTOJNIB30BAHUA, & HE
OJIOKUPOBAHUSA PECYPCOB NMPHPOJHOH TUIACTOBOI BOJBI, NMPEBpAallaeT Takod OTPHLATENBHO
BJIMAIOIIMA H3 MPOM3BOACTBO ACMEKT, KAK NMPOHMKAHME KPACBOM M NOAOLIBEHHOH BOA B
HEe(TAHOMH NNIACT, B MONOXUTENBHO BIMAOUIMI HA MPOH3BOACTBO ACIEKT C AQNMOTHHTEIbHBIM
TIOBBILIEHHEM TEM CaMBIM CTEITIEHH BEIPabOTKY 3armacoB M TIPOLICHTa H3BJIEUEHHA /IS Pa3HLIX

THMOB HE(TEra3oBbIX 3ancKeil, CONEPKALIMX MOJOUIBEHHYIO BOTY.
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[0013] B 3zasenenHOM crnoco0e MexaHW3M He(TeAOObMH 0e3 OrpaHWyYeHHs BKJIIOYAET
onepauuv no O00bEeAMHEHMID HEPTAHBIX 3anexeil ia co3ganus 3¢hdexra macuTada;
NOBBULAKOT TEMICPATYPY IUIACTOBOH HEQTH JUIl CHWKEHUS BASKOCTH, IPM IOJHOM
HCMAPEHUM BOABL OOBEM Napa OJMHAKOBOH Macchl mpubnusurensHo B 17 pas bonpuie oObeMa
BOJBI, NPH 3TOM €ro PpPacnpocTpaHeHHe B 11000€ MHKPONPOCTPAHCTBO B KOIUICKTOPE
IPOXOAMT JIerde, M MPOUCXOJMT KOMIEHCAUMA HEJOCTATKA IUIACTOBOHM JHEPruH ¢
yBEJIMYEHHEM  CTENEeHH  HCTIONIB30BAHMA  KOJUIEKTOpa, ABWKYIIas  JHEPrHA  JUis
KOMOMHUPOBAaHHOW He(TenoOBYH, OCHOBOHl KOTOPOH SBISIFOTCS BBITECHEHHE I1apOM
MOAOWIBEHHOH BOABI, BLITECHEHHE TOPAYCH MOJOLIBEHHON BOJOM M BBITECHEHME YIPYIHM
JABJICHUEM TEIIOBOrO PACUIMPEHMS KOJUIEKTOPA, MOBBILIACT KOHEYHbBIH MPOLUEHT U3BICYCHUA

H3 KOJUIEKTOPA.

[0014] M3 kpHBO# KOPPENRATHBHOM CBA3H TEMNEPATYPSI C AABJICHHEM B TOYKE KMIIEHUS BOJBI
MOKHO MOHATh, YTO IPH HENPEPHIBHOM HArPEBAHMH IIACTOBOH BOJbI B 3aKPBITHIX YCIIOBMAX
JIaBIeHHE B KOJUIEKTOpe OyneT HempephiBHO mospiuarhesa. IlosTomy, xpome Hedrerasosnix
3aniexeil B MIOTHBIX NTOPOAAX, B OOBIMHEIX He)TEra3soBBIX 3aliekax B IPOLECCEe HAarpeBaHus
naBjieHHe HeoOXOAHMO YAEPXKUBaTh HIDKE Pa3PhIBHOTIO JABIIEHHA B KO/LUIEKTOPE, IPH 3TOM
PEryivpoOBaHue BCHMYHMHBL JABJICHHA M NOAACPKAHHC CcTabUNbHOTO JAaBJIICHHA MOI'yT
obecreunBaThcss myTeM cOpoca JaBiieHMs B OKCIIyaTalMOHHON  CKBaXKMHE, MM
pEeTyNHpOBaHNA HarpeBaHus IUIACTOBOM BOJABI, MM OAHOBPEMEHHOIO MCIIONB30BAHUS U TOTO

H IPYroro.

[0015] B ornuune or cmocoba B CN201480001286.3, B 3adBNeHHOM CIOCOOE axIEHT
CTaBUTCA HE Ha NMPEABAPHTENBLHOE HArpesaHue Beei HedTAHOM 3a1eKM, 3 HA MOAACPKUBAHUE
[NACTOBOIO AABACHHA CTADUNBHBIM MPH YCIOBHM BO3MOMKHOCTH JABHXKCHUA IUIACTOBOM HedTH,
TO €CTh NMpH YCIOBUU 3DEKTHBHOTO BHITECHEHHA MAPOM, H HA HEMPEPLIBHOE HATPEBAHHE
[IACTOBOM BOABL, YTOOBI M3 IUIACTOBOW BOMBL JOJIO M HEMPEPBIBHO BbLIPAOATHIBAIOCH
Qonplloe KOJNHYECTBO Napa, M, CHeA0BaTeNBHO, B TPOLECCe TPOM3BOACTBA AKTHBHO
OCYIIECTBIAJOCS BBHITECHEHHE TMapOM MOAOIUBEHHOM BOJBI, BBHITECHEHHE Tropa4dei
MOJOMIBEHHON BOMOI W BBITECHEHHE VYIPYTUM /IaBIEHHEM TEIUIOBOTO pacHIHpeHus
KOMUIEKTOPA, MO3TOMY CNOCO0 moaxOAWT Ans A0ObIuM U3 N0ObIX HETErasoBBIX 3aANEKCH,
COAIEPKAIMX BHYTPU pPecypPC KOHTYPHOH M TIQAOLIBEHHOM BOABI, B TOM 4YHCIE U3

AOMYCKA0IINX TEPMOLIAXTHYIO A00bI1Y 3anexei {(dur. 2).
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[0016] Criocob B CN201480001286.3 npencraenser co00H 00A3aTENBHYIO K BEINOJIHEHHIO
CTAMI0 3aABICHHOrO CIOCO0A KACATENbHO ODECrnedYeHHAa B AOMYCKAIOWICH TEPMOLIAXTHYIO
noObMy  3aneKW  BBITCCHEHMS TMAPOM  MOAOMIBCHHOM BOABLL, TO €CTh  CTAJMIO
NPEABAPUTENLHOrO HarpeBaHusa HedTAHOM 3anexku ¢ 00eCneyeHHeM BO3MOXHOCTH ABMKEHUA
NNACTOBOH HedTH, IPU ITOM MOCHE 3ABEPLICHUA NPEBAPUTENHHOIO HAIPEBAHUA HETAHOM
3AIEKHU, PU YCIOBHH BO3MOXKHOCTH [BVDKEHUA IUIACTOBOR HETH, COrIacHO 3TOMY Ciocoly
MOMONHUTENBHO MPOAOKAIOT CTA0WIH3AUMIO JaBIEHUA, 4 3aTeM HENPEPHLIBHO HarpeBaioT
TUIACTOBYIO BOJY C NOJNy4YEHHEM HeoOXOMUMOI NBHKYLIECH 3HEPrHH i KOMOMHHPOBAHHOM
HehpTenobpun.  OcHoBHaa wupea cnocoba B CN201480001286.3  sakmrouaerca B
KOHLUEHTPUPOBAHHOM HarpeBaHuu HedTAHOHM 3aheXu, NPH 3TOM MOBLILAIOT TEMIEPATYPY
HeO'—IHH.[eHHOﬁ HebeH A CHHXCHMA BA3SKOCTH, 34TCM C NNOMOILIbBIO HOHy‘iCHHOﬁ Ha CTaaHuHu
TIPeABAPUTENEHOTO HATPEeBaHU Ha4allbHOW JHEPTHH CHWXKAKOT NaBJICHHE, ITO3TOMY B CIIOCO0e
HE XBaTaeT CBOEBPEMEHHOIN TONa4M MABMAKYIEH OSHeprud HedTenoOBHMH Ha CTaAUM
TIPOM3BOACTBA, TO €CTh ABWKYLIEH OSHEPTHH Ha CTaAMH TPOU3BOACTBA HePTeROOBIYH

HEAOCTATOUHO.

[0017] B ornuuHe OT COBpPEMEHHBIX CIoco00B HedTemoObIMH ITyTeM BBHITECHEHHSA
BBICOKOBA3KOH HEPTH M3 HEPTAHBIX 3anexeil mapom, B NPEAILECTBYiIOMX HE MPOBOAUIOCH
NIOJIHOE TIPE/IRAPUTENIbHOE HAarpeBaHue HeQTAHOH 3anexu, H HauOonblIad YacThk TIACTOBON
He)TH He JABUranach, TIPH OSTOM BBOJHMEII Tap TIOBEPXHOCTHOH BOAB  BIOJE
BBICOKOIPOHHMIAEMbBIX KAHAIIOB PAa3MbIBAET TBEPAYID IOBEPXHOCTb IUIACTOBOM HedTH, M
Pe3yNibTaThl MOAO0HBI PE3YIBTATAM MPOM3BOACTBA C UMKIMYCCKUM HATHCTAHMEM MAPA; TAKUE
CTIOCOOBI OTHOCATCA K A00bIYE ¢ TIpEABAPUTENBHBIM HAarpeBaHHeM He(TH, TPH 3TOM B
HE(DTAHOM IIACTE HMEET MECTO HEPABHOMEPHOE MCIOIb3OBAHUE IUIACTOBOH HEedTH, CTENCHb
HCIIONBE30BAHHA HCO‘IH].U,CHHOﬁ He(ler’I HHM3KasA, H KOHUCIUHA BbLITCCHCHHA HC ACHA. B
3aABICHHOM CIOCODE NPH YCIOBMH BO3MOMKHOCTH JBHKEHHA IUIACTOBOH HedTH, TO eCTh
mocie cnocoba B (CN201480001286.3, B ycnoBMSX PEryJiMpPOBAHMA JABICHHA Ui
crabWIM3allii JIaBJiCHHA HENPEPBHIBHO HArpeBaioT INIaCTOBYK) BOAY ¢ BBEIpaOOTKOI Tapa
HNOJOUIBEHHON BOJBL H AKTUBHBIM OCYLIECTBIICHUEM BBITECHEHHA NTAPOM MOJOUIBEHHOM BOALI,

BBITECHEHUS rOPA4EH NOAOUIBEHHON BOJON U BBITECHEHHA YIPYTUM JA3BIIEHHEM KOJUIEKTOPA.

[0018] 3assnennsiii cnocod ¢ MoMeHTa pa3pa0OTKM W pa3BUTHA Ha OCHOBAaHUM crnocoda B

CN201480001286.3 paciumpes a0 npuMeHeHMs B A00bMM M3 HedTerasoBbix 3anexei,
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COJIEPKALINX KPaeByI0 W NMOJOLMIBEHHYIO BOAY, H BKIOYaeT crocod B CN201480001286.3 u

€ro mpouecc HAarpcBaiuA, HO HE OrpaHHYHBaCTCA HMH.

[0019] B orninune OT MexaHW3Ma 00ecredeHUus BBITECHEHHMA NMapoM W BBITECHEHUS ropsyei
TIOMIOIBEHHOH BosoN coryiacHO crocody B CN201480001286.3, B 3asgBieHHOM criocode
HArpeBaK)T MIACTOBYK) BOAY B ONPCACNECHHOM AMAMNA30HE AABICHHUA, NPH 3TOM B YCIOBUAX
HEKOTOPOro CTabWibHOTO AABICHUA HEMPEPHIBHO HATPEBAIOT IUIACTOBYIO BOAY, 4TOOBI M3
TIIACTOBOI BOJIBI HETIOCPEACTBEHHO BBIpadaThiBanock OONBIIOE KOIMYECTBO BOJASHOTO Napa,
[P 3TOM BBITECHEHWE MApOM MOJOUIBEHHOM BOJABLI MOXKET OCYILIECTBIATHCA B XOAE BCEro
npouecca mnpoM3BoAcTBa. B cnocobe B  CN201480001286.3 mnpomM3BOACTBO IyTeM
BBITECHEHMSA IIApOM MOAOLIBCHHOH BOAbl OCHOBAHO HA TOM, 4TO TEMIEPATypa B HIDKHEH
YaCcTM HE(TAHOIO MIACTa MPEBBILIACT TEMIEPATYPY NMapoo0pa30BaHMA IUIACTOBOM BOJBI, M
oA JelCTBUEM  Iepenafa INMPOM3BOJACTBEHHOIO  AABJC€HHA  BBICOKOTEMIIEpaTypHas
NOAOWIBEHHAA BOJA, NPOHMKAMOWAS B HedTAHOH nnacT, ucnapsercs ¢ obecnedeHuem
BHITECHEHMS MNapoOM MNOAOWBEHHOH BOAbl. Korma temmeparypa B HeTAHOM mnacre
CTaHOBMUTCH MEHbLIE HIH PAaBHOI TeMmepaTrype mapooOpa3oBaHus IJIACTOBOM BOJEI, TO
INPOHHKAIOIIAA MMOAOLIBEHHAas BOAa MOXeT O0eCIeYyHBaThb TONBKO BBITECHEHHE ropaveit
MOJOIIBEHHOM BOAOH. TO €CTh MOCHe 3aBEPLUICHUA KOHLICHTPUPOBAHHOTO MPEABAPHTEIILHOTO
HarpeBaHHA TO, CMOXKET JIH 00eCcneyuBaThCcs BEITECHEHHE NMapoM TOAOIIBEHHOH BOIBI HA
CTaJ UM NMPOU3BOJICTBA, 3aBHCUT OT TOTrO, NMPEBHILIAET JIH HJIH HET TEMIIepaTypa B He()TAHOM
MIacTe TEMIEPATYPy NapoobpaloBaHuA BOJbI B YCIHOBHAX MMEKOUIErOCA NABINEHUA, U €CIIM
3TO YCNOBUE HE YAOBICTBOPACTCH, TO BBITCCHCHUE MAPOM MOJOLUIBEHHON BOABI MPOHCXOIUTD

He Oymer.

[0020] B otnuume ot cnocoba 8 CN201480001286.3, ans HarpeBaHusa B rOPU3OHTATBHOH
CKBAXKMHE MOMHO MCIONG30BATH 3NEKTPUYECKOE HArpeBaHMe, HO 3TO HE HBIAETCH
OTPaHUYEHUEM, U MOTYT ObITh HCIIOJIb30BAHbL APYTHE IHEPrOCOEPEraroIIMe UCTOYHMKH TEIIA,

TAKHE KaK, AACpHad JHCPIruA, COTHCYHAA 3HEPTUA, JHCPTHA BETPAa U T. 1.

[0021] Kak u B cnocobGe B CN201480001286.3, B 3aABNEHHOM CnOCOo0E TEINOBBLIE IOTEPH
TIFACTOBOH BOABI HAXOAATCA B PETyIHpyeMoM JuanasoHe. [IpHHIMIBI 3TOTO 3aKAKYAHOTCS B
CIAEAYIOILEM: HaINpPaBJICHHEe ABMKEHUS HaTpeTOH NIacTOBOH BOABI IOA ACHCTBUEM TEIUIOBOH
JBUTATENHHON 3HEPrud ABIACTCA HANPABICHUEM BBEPX WM BBEPX MOA HAKNoOHOM {(¢dur. 3);
ABMIKYIIASACH TIACTOBAS BOAA OyAeT MOBTOPHO HCNONL30BATH YACTh HAMPABINEMOW BHM3

TETUIOBOI 3HEPTUH;, TaKast 0COOEHHOCTD, KaK pa3fielieHie 10 BECY XONOAHOMH M ropsyeil BOJE,
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obecrneunBaeT pacrnpeneieHue ropsyed BOABI H XOJOAHOH BOJEI HA BEPXHUE H HIDKHHE CIIOH,
KOTOPBIC TAKCIHO CMCIIMBAKOTCA, M TCNNOBLIC NMOTEPH NCPEAAOTCA BHU3 TOJIbKO C MOMOLIbLID
HEOOMbIIOH KOHTAKTHOH TCIJIOMEPEAAYM; HA OCHOBAHWMHM OCOOCHHOCTEH HedTEeraszosoit
3IEKH ONTUMM3MPYETCH CXE€MAa HArPEBaHHA B TOPU3OHTAIBGHOH CKBAXKUHE, NMPH 3TOM
TOPM3OHTANIGHAA CKBAXKHHA PAClONOXKEHA B MECTE, I'I€ BEPXHAA 4HacThb CJIOEB KPacBOH H
HOOOWBEHHON BOA B HeDTEra30BOM 3aN€Xd HAXOAMTCHA PALOM C BOAOHEDTAHBIM KOHTAKTOM,
W Harperas BOAa B OCHOBHOM TIpENCTaBNiseT COOON INacTOBYI0 BOAY B BEpXHeH 4YacTH
TFOPU30HTaNIbHON CKBaXWHBI, 4 HE BCIO IUIACTOBYIO BOJAY, KOHCTPYKUHA Ui HarpeBaHHA
I Opl‘ISOHTaJ]bHOﬁ CKBAXXHHbBI MOXKCET 6bITb ONTHUMAJIBHO CHPOCKTHPOBaHA B OTHOWICHHH
3HeprocbepexxeHus U cnocobCcTBOBaThL Mepenaye TEIUIOBOI HEPTrMM B HANPABJICHHU BBEPX;
LIMPOKOE NpPUMEHEHUE Marcpuana u3 rpadeHa MOXET yMEHbLINTH TEIIOBBLIE NOTCPH
TIPOBOAHUKOBOH YacTU; IPH HATPEBaHUH HAa MECTe OTCYTCTBYIOT TEIMIOBLIE ITOTEPH B CTBOJNE
CKBXMHEI M  TpyOOIpOBOAE, TMpH O3TOM  HAarpeBaHHe  aHAIOTHYHOTO  Oo0heMa
BBICOKOTEMITEpAaTypHOH MiacTOBOH BOABI ABJMeTcs Ooee SHeprocOeperarIIuM, 4eM B
Clly4ae MOBEPXHOCTHON BOABL, BOAA 00NAfaeT CnOCOOHOCTBIO K aKKyMYNMPOBAHMIO TEILIA,
MOJMKET YBEIMYMBATE BpeMsA CTaOMIBHOTO NPOU3BOACTBA He(TH M rasa, 4eM IOBHILIATDH
OTHOWECHHE BIOXKEHHBIX KANIMTAIOB K HX OTAA4YE, Harperaa BucoxoremnepaTypuaa
TUTACTOBAas BOAA MOXET YMEHBIIATh TEIJIOBBIE IOTEPH HE(PTEra30BOH 3alieXH, a
NPOHUKAKOWIAA B HOQTAHOM MIACT MIACTOBAA BOAA HE MPUBCACT K MOBPEKACHUIO KOJUICKTOPA
OT XOJIOAA M HE OTPAa3UTCA Ha €ro NMPOHUL@EMOCTH; TEMITEPATYPY HE(TIHOH 3aleKH MOXKHO
perynupoears, npu 3toM cpegnee cocrasianer 150260 °C, yeM MOXHO HCKIIFOYUTbL PACX OB

Ha IOABEM HeQUUIIeHH O Hed)TH B CTBOJIC CKBAXKHWHGEI U HA €€ HATPEBAHUE B KOJIICKTOPE.

[0022] Uro kacaercs pa3Hbix HedTera3osplx 3anexed, TO Ha ¢ur. 2 NOpPeACTaBIECHSI
KOHKpeTHBIe crnocoOsl  ocymiectaenus. B uyacthoctn, (D@@@ noaxonar s
pacrmpoCTpaHEHHbIX He(TerazoBeIX 3alexeil, B OTHONIEHHWH KOTOPBIX TpeOOBaHHMA K
TEMIEPATYPE HE BBICOKME, [Ji PACIPOCTPAHEHHBIX HE(TEra30BbIX 3aN€XKel C IyCTOo HeDThIO,
AJ1A KOTOPBIX MOAXOAMT HM3KOTEMICPATYPHAS TEPMOwIaxTHAA f00bI4a, U Ansi HedTErasosbix

3aniekel ¢ He(ThIO ¢ BBICOKON TeMITepaTypoil 3aCTHIBAHHA;

@ MOAXOIAT NNid KOIICKTOpPOB cpe,uHei'l H BBICOKO#H TIPOHHIIAEMOCTH, i Hed)TEI‘aSOBBIX

3anexei c I‘yCTOﬁ Hed)TbI'O, DA KOTOPBIX MOOXOMHT BBICOKOTEMIIEpATYPHaEA TEPMOLIaXTHEA

noberya, s HedTerazoBeix 3anexei ¢ HedTbI0 C BBICOKOH TEMIIEPATYPOil 3aCTHIBAHKA,
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@OE®@ID noxxonsT Ans HedTErasoBbIX 3aneikell B TUIOTHBIX TOpofax, Tpebyrommux

HarneTaHHudg napa 1noa BeICOKHM A3BIICHUEM HIiIH THAPOPA3PLIBA,

CIEAYET OTMETUTDb, 4TO B CiIy4ae He(TEra30BbIX 3AMCKEH, B KOTOPBIX HA4AIbHOE [IACTOBOE
JABICHME BLICOKOE, a KauecTBO HedTu xopowree, u HuU3KHX TPeDOBaHHIT K TeMmeparype
MOKET ObITh MPEAMOYTUTENbHO OCYUIECTBICHUE MPOM3BOACTBA €O cOpPOCOM AaBneHUsA, TO
eCTh JaBlieHHe He(TAHOHN 3aleKu U3 COCTOAHHA A TepeBOJAT B cocTosiHHe B, 3ateM mpu
peryaMpoBaHMH [OaBINCHHA M CTabMIM3ALMH JABICHHS B YCHOBMUAX HU3KOTO [aBJICHUA
HarpeBaT IIACTOBYI) BOAY HEMOCPEACTBEHHO A0 oDecnieyeHHs 3PPeKTHBHOTO BLITECHEHUS

NapoM NOJOIUBEHHON BOABI M BLITECHEHHA TOPA4EH NOAOIIBEHHON BOJOI;

oTpe3ok | : naBneHne HedTAHOM 3anexu HaxoauTcs Mekny (Pi, P,), HeA0CTaTOK MnacToBoii
JHEPIUM, TIPOLEHT M3BICHEHUA W3 HEPTErasoBoil 3anekd B OCHOBHOM MEHBIIE, HeM

YCTaHOBIEHHEIIT KOMDGhUIMEHT H3BIeYeHUS, HO PACXO NEKTPOIHEPTHH HeOOIBIIOI;

orpe3ok II: maBaenue nedrsaHoM 3anexku Haxomutcs mexay (P,, Pp,), nnactoBas 3Heprus B
n3bbITKE M Temneparypa HedTErasoBoil 3aJCKM BBICOKAA, YTO CIOCOOCTBYET NMOBBIUICHMIO
TIPOLIEHTa W3BJIEUEHUS W3 He(TEera3oBOH 3a/Ie)K|, MPH TOM KOHEUYHBIH TPOUEHT U3BJICYEHHS

HaMHOT'0O IPEBLIIIACT yCTaHOBJIeHHBIﬁ KOSQ)Q)HIIHBHT H3BJICYCHHUA,

orpe3ok III: napnenne HedTAHOI 3a5ekH PaBHO MIIH NPEBBIIAET Py, KONIEKTOP pa3phiBaeTcH,
NPU  3TOM COCTOSHHE BBICOKOH TeMmeparypel M BEICOKOTO JAaBICHHA YBEIHYHBAET
NECPEHOHEHUE HU3KOKOHUCHTPUPOBAHHBIMU HE(THI0 M ra3oM, 4YTO MNOAXOAMT JUif
HedTera3oBoil 3ajie’ku B IUIOTHBIX NOPOAAX, Y KOTOPBIX NMPOLEHT WU3BJEYEHUS paBeH HIIH

NIPeBHIIAET YCTAHOBJICHHEI KO3 UIIMEHT H3BNEUEHUA.
Onucanue npunaraemeix rpagu1eCKHX MATEPHAIOB

[0023] Ha ¢mur. | npeacrasneHa mNPOrHOCTHYECKAA KpPHMBas KOPPENSATHBHOH CBA3M
TEMIIEPAaTYpPbl B TOYKE KHIIEHHA BOJBI/TEMITEPATYPEl HACHIEHHOTO BOAAHOTO mapa c

JaBJICHHCM.

[0024] Ha ¢ur. 2 npeacrasneH rpadyk H3MCHEHUA TPACKTOPUM TEMIICPATYPHI M J1ABICHHUA B

TIPOLIECCE HATPEBAHUS TUIACTOBOH BOJIBI B HEPTEra30BOM 3a/IEHKH:

A: nepsoHavanbHsle muactossie ycnosusa (P,, T,) HedrerazoBoil 3anexu: HauansHOe

mnactoeoe aasnenmne P,, Mlla; nepronasansaas niracroeas remneparypa T, °C;
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B: Texkymme mnactoBbie ycnosua (P;, T;) HedTera3zopoit 3anmexmu: TeKyllee IUIaCTOBOE

nasneHue P, MIla; tekywas miacroeaa temneparypa T;, °C;
Py: pa3pbiBHOE AaBlieHUE B KOIEKTOpE HeTerazosoi 3anexu, Mlla;

orpesok I: naBnenue HedTaHo#i sanexu Haxoautcs mexny (P;, P,), HEDOCTATOK MIacToBOH
JHEPTHH, NMPOLEHT H3BNECHYEHUA U3 HedTera3oBOH 3aleku < yCTaHOBJICHHBIN KO3ddHLUEHT

H3BJICYCHHUA,

orpesok II: naBnenue nedranoit samexu Haxomurca mexay (P, Pp), mmacrosas 3Heprus B
U30bITKE, TIPOIUEHT M3BJICUEHUA H3 HeQTerasopoil 3alekH paBeH WIH TIPEBLIIIAET

YCTaHOBIEHHBII KO3(PQUILMEHT H3BIICYCHUS,

otpesok IlI: nasnenue HedTAHOI 3a/iexH paBHO MIIH NMpeBbIlIaeT Py, KOMIEKTOD pa3phiBaeTCH,
OPOLEHT U3BIeUeHUs U3 HE(PTEra30BON 3a5ieXU B IUIOTHBIX NOPOAAX PABEH HIIM NPEBBILUIACT

YCTaHOBJIEHHbIH KOMDPULMEHT H3BNICUEHNS,

@ B ycnoeusx cOpoca aaBieHns w cTaOMIN3alAM J@BICHHS B OTKDHITON He(TerasoBoit
3aJieAKN HENPEPHIBHO HArpeBaloT TUIACTOBYIO BOMY A0 TEMITEPATyphl B TOUKE KHIIGHHA BOJIEL,
3aTeM OpM CTAGMIM3MPOBAHHOM MABICHMM INPOIOIKAIOT HArpeBaHME ¢ obecrmedeHueMm

3P EKTHBHOrO BHITECHEHUA NIAPOM MOAQUIBEHHOM BOBI;

@ B yCcHOBUSX PEryNUpOBaHUS MABNEHHS B OTKPEITON HEe(TErasoBOil 3alekN HENpPEepHIBHO
HAarpeBarT IUIACTOBYI0 BOAY A0 TEMIEPATypbl B TOYKE KUICHMS BOJABL, 3aT€M IPH
CTAOUIM3HMPOBAHHOM JABICHNH MPOAOHKAKT HATPEBAHME HEMOCPEACTBEHHO 10 O0ecneueHus

3thdEeKTUBHOTO BHITECHEHHA TAPOM MOAOUIBEHHONW BOJIbI;

@) B ycnosuax perynupoOBaHUA NABJEHMA B OTKPHITOH HETETa3sOBON 3aNEkKHM HEMPEPHLIBHO
HArpeBaioT IUIACTOBYIO BOJY; 3aTeéM, IOCHE TOTr0 KaKk JaBJICHHE HEMHOTO IPEBLICHT
HayallbHOE TNacTOBOE JaBlieHHE, NpH CTa0MIM3HPOBAHHOM JABJIEHUH TPOJAOIKAIOT

Harp€BaHHe HEMMOCPEACTBCHHO A0 3¢)¢GKTHBHOFO BBITCCHCHHA TTapoOM MOAOMIBEHHOI BOJEIL,

@ B ycnoBMAX PErynMpPOBaHHA NABIEHHA B OTKPSITOH HedTErasopoil 3a7€XKd HENPEPHIBHO
HArpeBatoT NIACTOBYIO BOAY, KOIZA [A2BJICHHE NPUOIMIKAETCA K Pa3pHIBHOMY HABICHHIO B
KONJEKTOpE, TNpH  CTA0MIM3MPOBAHHOM  JIaBNEHMHM  OCYIIECTBISIOT  HarpeBaHue

HEMOCPEACTBEHHO 10 obecneyuenns 3¢)¢GKTHBHOI‘O BEITCCHCHHA NMAPOM MOAOIIBEHHOIT BOJBL
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® B ycnOBHSX PEryJIMPOBAHUS NABJiEHHS B OTKDPHITON HETEra3oBOil 3a/ieku HENPEPLIBHO

HarpesalT TUIACTOBYK) BOAY AO TEMIIepaTypbl B TOYKe KHIIEHHs BOJBL, KOTIa HdaBICHHE

HEMHOTO IIPEBBINIAET Pa3pBIBHOE AABJIEHHE B KOMIEKTOpPE, TO NPH CTAOHMIM3HPOBAHHOM

NaBIEHHH TPOJOIKAIOT HAarpeBaHue Cc obecreueHHeM 3(GEKTUBHOTO BBITECHEHUS TapOM

MIOAOMBEHHOH BOJIHL,

© B yCHOBMSX PEryIMpOBAaHMS NABICHHA B OTKPHITOH HedTErasopoil 3aiekKH HENPEPHIBHO
HarpeBarOT IUIACTOBYIO BOAY, KOTAA JaBJICHHE HEMHOTO IPEBBILIAET Pa3peIBHOE [ABJICHUE B
KOJINEKTOpe, mnpu CTAbWIM3MPOBAHHOM [ABIICHUH HATPEBAIOT HEMOCPEACTBEHHO [0

obecneueHus 3 PEKTHBHOTO BEITECHEHUA TIGPOM NOJAOIMIBEHHOM BOJIBI,

(@ B ycnoeuax cbpoca napneHus M CTaOHIM3ALMH AABNEHMA B 3aKPHITON HedTerazopoii
3AIEKH HENPEPbIBHO HAIPEBAIOT IIACTOBYIQ BOLY IO TEMIIEPATYPHI B TOYKE KMIEHHA BOIbL,
3aTeM TPH CTaOMIH3HPOBAHHOM JaBlIEHUH NPONOJIKAIOT HATPEBaHHE HEMOCPENCTBEHHO A0

obecrnieyerna 3)PEKTHBHOrO BoITECHEHUA TIAPOM IOAOUIBEHHOM BOJIBI;

B YCIOBMAX PEry/HPOBAHUA NABNCHHUA B 3aKPBITOH HE(TErasoBoH 3anekXd HENPEephIBHO
HArpeBaioT IACTOBYIO BOAY [0 TEMIIEPATYPhl B TOYKE KUIICHHA BOJALI, 3aTE€M IpH
CTaGHJ’IHBHpOBaHHOM AABJICHHH TIPONOJEKAKT HATPEBAHHE HEMTOCPEACTBCHHO OO olecrneyeHus

B(i)CbeKTHBHOl"O BBITCCHCHHA ITapOM MOACIIBEHHOM BOAOBI

© B yCnOBMAX PErynMpPOBaHHMA AABICHUA B 3aKPHITOit HedTErasoBO 3a1€kKH HENMPEPHIBHO
HATPEBalT IIACTOBYIQ BOAY, KOT/IA NAaBJICHHE HEMHOIQ NPEBBILIAECT PaspsIBHOE JABICHUE B
KOJUTIEKTOpE,  NMPH  CTAOMAM3MPOBAHHOM  JaBJEHHH  TPOAOJUKAIOT  HarpeBaHHe

HEMOCPEACTBCHHO 0 obecnevuenns Bq)(l)eKTHBHOFO BBITCCHCHHA TIApOM MOJOMBEHHON BOJEIL;

B YCIIOBHAX PETyJIMPOBaHUS AaBICHUS B 3aKPLITOH He()TerazoBON 3alie’ku HENpepLIBHO
HarpeparoT INACTOBYIO BOAY, KOTJa JaBlICHHE NPHOMDKAeTCs K paspbIBHOMY JABJICHHIO B
KOJUIGKTOpEe,  NpH  CTa0MIAM3MPOBAaHHOM  JIaBJIEHHM  TIPOAOAKAIOT  HarpeBaHHe

HEMOCPEACTBEHHO A0 ofecneueHus p(eKTHBHOIO BBITECHEHHA MAPOM IOAOLIBEHHOH BOIbL;

(D B ycnoBuax peryndpOBaHUS AABJCHHA B 3aKPHITOH HE(TErasoBOi 3aj€XU HENPEPHIBHO
HarpepaiT NIACTOBYIO BOOY, KOIJa NaBICHHE HEMHOIO NPEBLBILIAET pa3pbIBHOE NABJIEHHE B
KOIICKTOPE, IpH CT&6HHH3HpOBaHHOM HaBJIICHHHA NMPOAOITKAT HarpcBaHHe

HEMOCPEACTBCHHO A0 obecneueHus PGPHEeKTUBHOIO BBITCCHEHUA MAPOM MOAOLIBEHHOH BOADL.
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[0025] Ha ¢ur. 3 mpeacTaBieHO CXeMaTU4ecKoe H300pakeHHe HaNpaBIeHUA JABWKEHUS

YaCTUL[ BOJbl BHM3Yy HArpeBacMON CKBaKMHBI M JHEProcOepeKeHMs NpPH HArPECBaHHH

IJIACTOBOH BOBI,

[0026] Ha ¢ur. 4 npencraeneHo u3o0paxeHHe Ppe3ybTATOB IW(PO-aHANIOTOBOTO
MPOM3BOACTBA B HEKOTOPOH AONYCKAWOLICH TEPMOLIAXTHYIO AOOBIYY 3aJ€KM C NPUMEHEHUEM
«Cmocoba nobbium HedTH M rasa ¢ NPUMECHEHMEM pECypca MOAOWIBEHHOH BOJAbL

He)Tera3zoBoi 3alexH».
Ionesnnie 3dpeKTHI HI0OPETEHHS

[0027] B 3assnenHoM crnocobe Ang AoOBIYM HE(PTU U Traza NMPUMEHSIIOT pecypc NMPHPOAHOM
KOHTYPHO#H M NMOAOLIBEHHOH BOJBI HE(TEra30BOH 3aNCKHU, NIPH 3TOM NMYTEM PErYIHPOBAHHA
NaBJICHHA HArpeBalOT BEPXHIOK YacThk CIOEB KPaeBoil M MOAOIIBEHHOH BOJ B HeTerazoBoil
3AIEKH; TPH YCIOBMH BO3MOXKHOCTH ABHXKEHHA HEOYHLICHHOH He(TH M mox JeHCTBHEM
nepenaaa NPOU3BOACTBEHHOTO JaBJICHHA 00ECNeuHBaroT 3QQPEKTUBHOE BHITECHEHHE MAapoM
TIOAOIIBEHHOM BOJABI, BLITECHEHUE ropsuel IOJAOIIBEHHOI BOJOM W BBEITECHEHHE YIPYTHM
NaBJieHHeM TEMIOBOTO PAacIIMpPeHUs KOIUIEKTOpa, YTO CIOCOOCTBYEeT MPOABIDKEHMIO Beeil
JHEPrUM KpPAaeBOM M MOJAONIBEHHOM BOA BBEPX M MPEBPALIACT ACHEKT KPacBOH M
TIONOMIBEHHON BOJ, OTPULIATENBHO BJIMAIOLUINIT Ha NMPOHM3BOACTBO, B TNOJIOXKUTENBHBIH, TPH
3TOM MOXET ObITh MOMHOCTBIO KOMIEHCMPOBAH HEJOCTATOK IUIACTOBOI 3HEPruH, HTO
MOBBIIACT CTCICHS MCIMONB3OBAHMA W KOHEYHbBIH MNpPOUCHT H3BJICHCHHA B OTHOWICHHH

He(hTera3oBOH 3aANEKH.

[0028] 210 npeacrasnser coboii 0OHOBICHHE, YIyJlIEHUE U PACLIMPEHHOE NPUMEHCHHE B
OTHOIIEHMM INEPBOHAYANBHOrO cnocobGa tepmowaxTHoi aodeiun B CN201480001286.3 u
npenctasnsaet coboit dpdexTrBHbIH CMOCO0 YBENHUSHMA ABMKYIICH SHEPrHH HEPTEAOObIMH
NyTeM aKTHBHOTO HMCIONB30BAHMA 3HEPTrHU KpaeBOH M TIONOMIBEHHOH BOA B HedTeraszosoii
3a5eKH, B KOTOPOM MOKHO HCTIONB30BATh NMap NMOJIOIIBEHHON BOABI U TEILIOBOE paclIHpeHHe
KONNEKTOpa /i INONHOH KOMIIEHCAUMH HEJOCTATKA IUIACTOBOH JHEPrMH BO BCEX
He(hTera3oBBIX 3alielKaX; MOKHO BBOAWUTE JOCTaTOYHO MHOTO TEMIOBON 3HEPrHu, UTOOBI
MOBBIIIATE TEMIEpaTypy INAcTOBON HedTH B HedTAHBIX 3ajlekax TycTOil HedTH s
CHIDKEHUS BA3KOCTH H YIYYIIATE CHTYAUHIO ¢ OTHOXXEHUEeM NapadiHa HeQUHIIEeHHOH HedTH
B He(hTAHON 3anexu ¢ HePTbIO C BHICOKOH TEMIEPATYPOH 3aCTHIBAHMA, IIYTEM HATHETAHMA

napa moA BBICOKHM JNaBJiICHHCM H OCYILUCCTBIICHHA pasjioMa KOJUICKTOpPa H30BITOYHBIM
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NaBJIEHHEM MOKHO YIVYLIATE MTPOHHMIAEMOCTE KOJUIEKTOPa HE(Tera3oBoil 3aieXH B IIOTHEX

NOPOJAX; MOXKHO HCIONB30BATb TPH BHAA MABHXKYLIEH OHEPIMH, YTOObI YBENHYUTb

ABIDKYIIYIO JHEPru10, HeoOxomumylo juia aobbrau HedTH M rasa; MOXHO IQQEKTHBHO

NOBBILATH CTEHEHb MWCIOIb30BAHHA M KOHEYHBIH IPOLECHT MW3BICUEHHA B OTHOLICHHUM

HehTera3oBoi 3aneKM.

[0029] B 3aaBneHHoM criocobe HE HYKHO BBOJAMTH LEHHBII PECYPC MOBEPXHOCTHOH BOJbI U
HE HYKHO TIOBTOPSTE pPabOTHI 1O MOWCKY W M30NALMH BOABL, MOXHO 3((eKTUBHO
HCIOJIb30BATh TEONOTNYECKUE 3amachl HE(TH B BBHICOKOKAYECTBEHHBIX HE(TAHBIX IIACTAX,
npeHa3HaYeHHBIe Ui 00X0fa KpaeBoil M IOMOWIBEHHON BOMABL, HE HYXHO TIPOBOJNMTEH
00paboTKyY IPA3HON BOABI, HE HYKHO OECIIOKOMTHCA O NMPOBIEME 3aKPBITHA TPEILIMH B Cy4ac
HeTEera3oBbIX 3anekeH IUIOTHBIX KOJUICKTOPOB, HE HYXXHO OECIOKOHTBCA © npobieme
3aTPA3HEHUs OKPYXKAIOWIEH CPEdbl; B 3aiBJIEHHOM CTOCO0€ MCIONBb3YIOT PECcype TIPUPOIAHONM
NIACTOBOM BOJIBI, TO €CTh IPUMEHSAIOT MECTHBIE PECYPCHI, H B 3aBUCUMOCTH OT OOCTOATENLCTR
OH ABNAETCA TEPMOWIAXTHBIM CIOCOOOM A00BIMM, KOTOPBIH XAapAKTEPH3YETCA HUIKMMU
pacxomamy,  3HeprocOepekeHWeM,  BBICOKOH  2(PQEeKTHBHOCTBIO,  3KONOTHYECKOIl

6630HaCHOCTBIO, 6630HHCHOCTBIO, y,HOﬁCTBOM H 6I>ICTp0TOI7I OCYIICCTBIICHHA.

[0030] B To xe Bpems moOcne MPHMEHEHHS 3afBJIEHHOTO criocoba WMerImecs BOMO- WIH
IIAPOHATHETATENbHBIE CKBAXKMHBI CTAHOBATCA JKCIUIYATALIMOHHBIMH CKBaKWHAMH, 4YTO
COKpamiaer pacxofnsl Ha OypeHuWe 3KCIUTYaTAlMOHHBIX CKBa@KWH W TIOBBINIAET
TIPOH3BOICTBEHHBIE BO3MOXKHOCTH HE(TAHBIX 3ajieiKeil; TeMrnepaTypa HedTerasoBoH 3alieku
ABJIACTCS PETyIMpPYeMOH, H NMPOH3BOACTBO HEOUYHILEHHOH He()TH C NMpUMEHEHHEM BBICOKOMH
TEMIICPATYPhI MO3BONAET COKPATUTH PACXOABL HA MOABEM H TPAHCIIOPTHPOBKY HedTH 1 rasa B
CTBONE CKBAKMHBI, MOCPEACTBOM ILIACTOBOH BOJBL 3@ OAMH Pa3 00ECNEYMBAIOT AOCTATOYHO
MHOIO TEMNOBOH 3HEPruu, 4ToObl MOBBILATL TEMIEPATYPY MIACTOBOH HedTH B HedTAHBIX
3aMeKaX rycTOol HedTH [JiA CHHKCHHUA BASKOCTH M YNYUIIATH CHUTYAUHMIO C OTIOKEHMEM
napagyHa HEOUMIEHHOH HedTH B HEQTAHOH 3ANEKH C HEPTHIO ¢ BBHICOKOH TEMIEPATYpPOH
3aCTHIBAHHMA, MPH 3TOM A/ KOMOMHMPOBAHHON TEPMOLWIAXTHOM HoObIuH cozpaerca dddekT

MaciiTaba U COKpAaIalTCs 3aTPaThl BpEMeHH.
Paz6op cnyqaes

[0031] IIpu npumeneHwd 3aABNEHHOrO crnocoba B OTHOWEHMH CNCUHATBHOH HEDTAHOMN

3aiexkd  TycToit HedTH, coAepiKalleit MNOJOIIBEHHYI0 BOAY, BBINONHAIOT UIH(pOBOE
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MOJIENHPOBAHHE, TIPH 3TOM Ie0ioTHYECKHE YCIOBUS He(TIHOI 3aNekH clneyrolue: rinyonuna:

1000 M, K:1500 mMin?, @: 0,30, T: 42 °C, P: 9,5 MIla, S,: 65%, u: 7272 Mlla m/c.

[0032] Ilpouecc MopenupoOBaHHA: B OTHOWICHMM HEeDTAHON 3anexM CHaYana IPOBOAAT
KOHLUEHTPHPOBAHHOE NPEABAPUTENBHOE HarpesaHue, NpH TOM NMPOCTPAHCTBO HArpeBaeMoin
ckBakuubl cocrasmaer 3040 M, npd AOCTIDKEHMH TEMIEparypon HE(MTAHOH 3aICKH
3Hau€HHUA, NIPH KOTOPOM HeoudlleHHas HedTh MOKeT ABUTAThCA, MPOHCXOAUT IMPEeBHINIEHHH
TOYKM M3MEHEHUS TEMIEPATYPbl BA3KOCTH HEOYMILICHHOM HE(PTH, H OCYIIECTBIAETCH
TIPOM3BOACTBO cO cOpocoM JaBieHus; 3aTeM IpH CTaOMIM3UPOBAHHOM  JABICHHH
HETPEPLIBHO HArpeBaidT MIacCTOBYI0 BOAY, M B YCIOBHMAX HENPEPBIBHOIO KHIICHUA
TIOAOIIBEHHOH BOJEI OCYILECTBISIOT NMPOU3BOJICTBO, TIOKA COACPKAHNE BOABI HE COCTaBUT 98

% , 3aTEM OCTAHABIIMBAIOT ITPOHU3BOACTBO.

[0033] PesynbraTsl MOAENRHPOBAHHA NOKA3bIBAIOT, 4TO BPEMA IPEABAPHTEILHOTO HATPEBaHHA
He()TAHOW 3aJieXM COCTaBNsieT 2,5-5 eT, B YCIOBHMAX CTaOMAH3HPOBAHHOTO BHICOKOTO
JABJCHMSA HJIM HU3KOTO JABICHMSA NMPOMCXOANT BBITCCHEHME NAPOM MOAOIIBEHHON BOABL, MPH
ITOM NPOUECHT M3BJICUEHHA H3 HEPTIHOH 3aJI€2KH MOXKET JOCTHTATh IO MeHbIIel Mepe 7080
% , a moTpeONeHue 3IHEPTHH COCTaBJSET 66,6-94x10° /[x/T, Hanboee ONTHMANLHEIE
UM(PO-2HATOrOBLIE PACXOAbl 3NIEKTPUYECTBA HA TOHHY HedTu cocrasnmor 950-1057

f0AHEH/TOHHA, 4TO 3KBUBaneHTHO 21-24 nonnapam CLLIA/Gappens (dur. 4).

[00034] C vyuerom BnuaHuA 3HeprocOeperaoleil KOHCTPYKIMM  YCTPOMCTB2  Jiid
INEKTPUIECKOTO HArpeBaHWA Ha& PacXOpl, 3aTPaThl HA JNEKTPUYECTBO IIPH NPAKTHYECKOM
TIPHMEHEHHH 3TOTO PELISHHA MOT'YT COKPaTUTLCA TIO MeHBIICH Mepe Ha 1/3, TO ecThb 3aTpaTs!
Ha JNEeKTPHYECTBO MOTYT CHM3UTBCA J0 634-705 ioaneil/TonHa, 14-16 ponnapos

CLIA/bappens.
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@opmyna H300peTeHns

1. Cnoco0d noberyn HedTH W raza ¢ TPUMEHEHUEM pecypca IOACIIBEHHOH BOABI
HE(TEra3o0BOMH 3aneKM, OTIMYAIOLIMICE TeM, 49T0 B 1M000il HedTerasoBon 3aiiexu,
COAEpIKALIEH C/IOH KPAeBOM U NMOJOLIBEHHOH BOJ U XaPaKTEPU3YIOLIEHCH NEPBOHAYANIbHBIMH
mactobbiMU yenioBuaMH A (P, T,) u Tekyumm cocrosuuem aoberau B (P, T;), Ha
OCHOBAHHM TI'€ONOTrMYEeCKHX OCOOEHHOCTEH HedTera3oBo 3aiekH, HAYAJIbHOTO IUTACTOBOIO
JIABJICHMA W Pa3peIBHOTO JaBNEHWUA B KOJUIEKTOPE, & TAKKe IPOTHOCTMHYECKOH KPHBOM
KOPPeNRSTHBHOH CBA3W TEMIEpaTyphl C JIaBJICHUEM B TOYKE KUINEHUS BOMAB HENPEPBIBHO
HArpeBaldT B ONPEACNHEHHOM [MANA30HC JAABINCHHA BEPXHIOW YacTb CINOEB KPAaeBoil M
MOAOUIBEHHOH BOJ B HedTerasoBoi 3a/1€KK; B yCIOBUAX BOSMOXKHOCTH JBWKEHUA [IIACTOBOM
He()TH M mnepenana TPOH3BOJCTBEHHOTO AABJIEHUS IyTeM pPETyJUPOBaHUs aBiACHUS W
cTabunM3aLMy JABJACHUA O0ECMeYMBAKOT HEMOCPEACTBEHHBIN NEPEXof IUIaCTOBON BOABI B
KHIISIlee COCTOAHHE M TPOAOIDKEHHE BbIPaOOTKH mapa TOJOLIBEHHOH BOXEI, pecypc
HOOOWBEHHOH BOABI HETErasoBOH 3aneXW MNPEBPALIAIOT B JHEPrUIO, B  LEJIOM
oDecrneynBayio ABI)KEHHE BBEPX, MPH 3TOM B 00NACTH BCero BOAOHEMTIHOro KOHTAKTA
He()TEra30Boi 3a5€XKH BO3HHUKAIOT ILIOIIAAHAA ABHXKYILAA CHIIA, OCHOBOM KOTOPOMH SABIAKOTCA
BEITECHEHHE TapoM MOAOLIBEHHOI BOABI M BBITECHEHHE ropsyeil NMOJOMBEHHOH BOMOH, M
ABWKYLAA FHEPrua i KOMOWHMPOBaHHONH n00biuM HedTH M rasa, KOTOpas HPOXOAMT
CKBO3b BCK HEe(Tera3oByl0 3aieKp M MPOLECC NMPOM3BOACTB2 HedTH M Ta3a M OCHOBOI
KOTOPOH $BJSETCS YNPYroe JaBlIeHHE TEIUIOBOTO PaclUMpPeHUs KOJLIEKTOPa, HpPH 3TOM
TIPOHCXOMUT KOMIIEHCALHA HEIOCTATKA TUIACTOBOM PHEPTHU B He()TEra30Boil 3alieikH; Crmocod,
OCHOBHON LIENbI0 KOTOPOr0 HABIACTCA IOMCK BO3MOXHOCTHM HCMONb30BAHMA, & HE
ONOKUPOBAHUS PECYPCOB NPHPONHOH IIACTOBOH BOSLI, IIPEBpalLIaeT TakOi OTPHIETENLHO
BIMAIOIIHIT Ha MPOW3BOJICTBO aCNeKT, KaK TIPOHHKAaHHE KPAeBOi W TIOMONIBEHHOH BOJ B
He(hTAHOH IIACT, B MONOXHTENBHO BAHAIOLIMIT Ha MPOH3BOJCTBO ACIIEKT C JOMONHHTENEHBIM
TIOBBINTEHHEM TEM CAMBIM CTEIIEHU BRIPa0OTKHU 3aIacoB H TIPOLICHTa H3BJICUEHHSA JJisl PAa3HBIX

TUINOB HedTerasoBbIX 3a1eKeit, COAePKALMX MOAOLIBEHHYIO BOAY.

2. Cnocob pmobeu HedTH U raza ¢ INpUMEHEHHEM pecypca MOAONIBEHHOH BOMBI
He(TEra30BOH 3aNSKH M0 1. |, OTAMYAIOIIMICA TEM, YTO IMPHHLMIIB FHEProcOepeKeHun

NOBBILIEHUA HPPEKTUBHOCTH 3TOr0 Crnocoba 6€3 OrpaHNYCHUA BKIIOUYAKOT CIEAYIOLICE:

TJFaCTOBAAd BOAA, Ha KOTOPYIO ﬂeﬁCTBye’l‘ TCIUIOBaA ABHTATENbHA&A DJHEPTHUA, IOBTOPHO

HCIONA3YET YACTh HAMPABNAEMOH BHU3 TEIUIOBOH SHEPIHUM;
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TAKaA OCOOCHHOCTh, KAK PA3AENCHHE MO BECY XOMOAHOW M IOpsA4eH BOABI, 00ECMe4YMBAET
pacnpeacneHue rops4e BOABI M XQJUOAHOH BOJABLI Ha BEPXHME H HHXKHHE CJIOH, KOTOPBIC
TAXKENO0 CMEIIUBAIOTCS, M TEIUIOBbIE TOTEPH NEPEAaloTCA BHH3 TOIBKO C IOMOIIBID

HEOOMBUION KOHTAKTHOMH TEILIONEPEAaYH;

B YCJIOBHAX ONPCACIICHHOIQ AABJICHHA HCNPEPBIBHO HATPEBAKT INIACTOBYH) BOAY H IIOCHE
nepexoaa BOAbl B KHIAWIEE COCTOAHUC IIPOAOIIKAOT HArpeBaHWUE, IPH 3TOM TEMIIEpATypa

BOAEI Oonslue He MOBBILIAETCA, H TCILIOBAA 3HEPIruA B OCHOBHOM HICT H& HCIIAPEHHE BOJbIL,

BOJIa OOJIafaeT CIOCOOHOCTRIO K aKKYMYJHPOBAHUIO TEIUIA, 33 CYET Yero yBEJIMUHBAeT BpeMd
CTA0MIIPHOTO IPOM3BOACTBA HE(PTH M ra3a C NOBBILCHHEM OTHOWICHHA BIIOMKEHHBIX

KaIHTaInoB K HX OTHa'C,

BBICOKOTEMIIEPATYPHAA IUIACTOBAA BOJA IIOCIE HArPEBaHNA YMEHBLIACT TEIUIOBBIC INOTEPH
HedTera3zoBoil 3aNeXH, U TPOHUKAIOIIAS B HEQTAHOH IJIACT NIacToBas BOJAa HE NPUBOAUT K

NOBPENKACHHUIO KOJIEKTOPE OT X0I04a U HE BIIMACT HA €ro NPOHHUACMOCTh,

OTCYTCTBYIOT TEIJIOBEIE ITOTEPU B CTBOJIE CKBAXKHMHEI H TPYOOTIDOBOIE, TIPH 3TOM HarpeBaHue
AHANIOTHYHOTO 00BEMa  BBICOKOTEMIIEPATYPHOH NJIACTOBOH BOABI  ABJIAETCS  OOJNee

3HeprocOeperarImmM;

Ha OCHOBAHHU OCOOEHHOCTEH HedTera3oBoil 3aieku ONTHMH3UPOBAHA CXeMa HarpeBaHHsA B
FOPU30OHTANILHON CKBAXKMHE, IIPH 9TOM FOPH3OHTAIBHAA CKBAXKHHA PACTIONOKEHE B MECTE, TAe
BEPXHSA YacTh ClIOEB KPaeBOW M IMOJOIIBEHHOH BOI B HE(TEra3oBOI 3aNieXH HaXOAWTCH
pAIOM C BOJOHE(hTAHBIM KOHTAKTOM, H HArperas BOJA B OCHOBHOM IIPeACTaBIAET coOOif

MNACTOBYH) BOOY B BerHeﬁ JacTH FOpHBOHT&HLHOﬁ CKBa’XHHBI, @ HE BCH) IJIACTOBYH) BOAY,

KOHCTPYKIIMA JJIA HarpeBaHusl TOPH3OHTANbHOH CKBAKHHBI ONITHMANIBHO CIIPOEKTUPOBAHA B
OTHOWEHnH dHeprocDepexenus M cnocoOCTByeT nepemade  TEmoBOH  3HEPruM B

HalpaBJIeHHH BBEPX,

HIMPOKOE NPHMEHEHHE Marepuana u3 rpadeHa yMEHBIIAET TEIUIOBLIC IOTEPH

MPOBOJHUKOBOH YaCTH;

pa3iioM KONICKTOpa H30BITOYHBIM JABJIICHHCM IMO3BOJSICT YVIVUHIIATE CHTYAUHK KaCaTCIIbHO

npobneMpl TOro, 4TO M3-33 HU3KOH NMPOHMUAEMOCTH KOJUICKTOPOB HETEra30BbIX 3aNexe B
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NNOTHBRIX MOPOAAX TPCUIHHBL JCTKO 3aKPbLIBAKOTCA, H YMCHBIIACT PACXOAbl Had HAarHCTAHME

BOJIbI JUTA THAPABIMYECKOTO PasphiBa M 3aUIMTY OKPYIKAIOWIEH CPEADI,

YMCHBIIAKOTCA Ppacxoabl, CBA3AHHBIE C MNPOHHUKAHWUEM NIACTOBOM BOAbLI, IIPH 3TOM HC
MPOHUCXOAUT CHHIKCHHE NPOU3BOACTBA, BbI3BAHHOC YXYIAUICHHEM CBOMCTB KOQJNCKTOpa M3-3a
Haru€Tanuad BOJABI C NMOBCPXHOCTH H NOBPCKIACHHEM He(l')TSIHOI'O mnacta OT XOJoha H3-3a

MMPOHUKAHUA MOAOIIBEHHON BOBI,

HA CTAJMH NMPOM3BOACTBA ODECIICUMBAIOT ABMKYINYIO IHCPTHIO AnA A00bi4n HE(TH M rasa,
4eM KOMIIEHCHPYIOT HENOCTaTOK IUTACTOBOH 3HEPrHH M IOBBIUAIT CTENeHb BHIPAOOTKH
3anacos M NPOUCHT M3BICUCHMA, IMTO3TOMY MNOBBIIIAKT OTHOUWCHHC BIOXKCHHBIX KAIIMTANIOB B

n00b1yy HedTH M rasa K MX oTAaue;

Temneparypa HedTerasoBoil  3aneku  ABIAETCA  PEryRMPYEMOH, M NIPOM3BO/ACTEO
HEOUHLIEHHOH HeTW ¢ TNPUMECHEHUWEM BBICOKOH TeMIepaTypsl IO3BOJNAET COKPATHTh

Pacxonpl Ha MOABEM H TPAHCIIOPTHPOBKY HETH M ra3a B CTBOJE CKBAKUHSI;

BOAO- HIIH NMAPOHATHETATCIIBHBIC CKBAKHHBI CTAHOBATCA JKCNAYATALUOHHBIMH CKBAXKUHaMH,

4TO COKpaLIaeT PacXxo/bl Ha OypeHHe IKCTITYaTallHOHHBIX CKBAXUH;

IPUMEHEHNE NPUPOAHOIO PECypca MOAOLIBEHHON BOAbLI HEDTErasoBOH 3aEKH 3KOHOMUT

pecypc NOBEPXHOCTHOH BOJBI U COKPAIAET PACXOMbl Ha 3aIIMTY OKPYKAIOIIeH CPetst;

NOCPEACTBOM IUIACTOBOH BOJBI 32 OJUH pa3 00ECHeudBalOT AOCTATOYHO MHOTO TEIUIOBOM
HEPTHM ¥ JBHKYIUEH SHEPTHH TPOH3BOACTBAE, YTO Ui KOMOMHHPOBAHHOH TEPMOIIAXTHOM
nobsran cozpaer 3ddext Macraba M COKPALIAET KOMHUECTBO NPOU3BOACTBEHHLIX OTIEPALMii

U 3aTPaThl BPEMEHH.

3. Cnoco6 mobGbiuu HedTM M rasa ¢ NOPUMEHEHHEM peCcypca MOAOMIBEHHOH BOABI
HegTera3oBOi 3aieXH 10 1. 1, OTAHYAIOLINIICS TeM, 4TO B 3afABJIEHHOM CIoco0e MexaHu3M
HethTenoOsrn Oe3 orpaHHYeHHs BKIIIOUAET ONEpallii M0 00BeMHEHHI0 HedTAHBIX 3aliexeil
mis cosmanua 3Pdexra macwrraba; MOBLIIAIOT TEMIEPATYPY IUIACTOBOM HedTH i
CHMXXCHMA BASKOCTH, NPU IOJHOM MCIAPEHHM BOABI O0beM mapa OAMHAKOBOM MAcCChl
npuOnH3uTENEHO B 17 pas Oonbille 00BeMa BOABL, IPU 3TOM €ro pacripOCTpaHeHue B ndoe
MHKPOIPOCTPAHCTBO B KOMNEKTOPE NPOXOAUT NErde, M NPOUCXOAMT KOMIIEHCALMA
HEJOCTaTKa MNIACTOBOW 3HEPTUM C YBENMYEHHEM CTENEeHH HCIOIB30BaHHA KOJUICKTOpA,

ABMKYILAA DHEPruf anst KOMOUHMPOBAHHOI HE(TENOOBIH, OCHOBOH KOTOPOH HABIAIOTCH
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BBITCCHEHHUE MAPOM IMOJOIUIBEHHOM BOMABl, BLITECHCHHE TOpAYEH NOAOLUIBEHHON BOAON M
BBITCCHEHNE YNPYTMM  AABICHHEM TEIUIOBOIO PACUIMPEHHA KOJIEKTOpPa, IMOBBIIACT

KOHEYHBIH TIPOUEHT U3BJICYCHHA U3 KOJIICKTOPA.

4. Cnoco® aoObiuu Hedr M rasa € NPUMEHEHHEM pecypca NOAOUIBEHHOH BOAbI
He()Tera30BOi 3aJIeKH TIO 1. |, OTAHYalMMIiCH TeM, YTO MeXaHH3M 00eCTICUEHHA ABIKYILEH

cunbl ajiA gobbran HedTH U raza 6e3 orpaHHUeHUA NPEAYCMATPHBAET CACAYIOLIEE:

B YCHOBHUAX HATPCBAHMA NP CTaOMNU3MPOBAHHOM AAaBNCHHUM BJOJL BCETO BOJOHE(TAHOTO
KOHTaKTa BOASHOH map JIeTKO CaMOCTOATENHHO OO0eCTieuMBaeT HaNpaplieHHYI0 BBEpPX
TEPMMYECKYIO JABHXKYLIYIO CHILY, IPH 3TOM PACHPOCTPAHEHUE BOAAHOIO Mapa Nno CPaBHEHMIO
€ BOJOH NPOXOAMT JErde, H TO MPEACTABIAET COBON MEXAHH3M NMPOM3BOACTBA C MOMOLIBIO

MIOUAJHOTO BLITECHEHHA HE(TH U ra3a napoM MOAOUIBEHHON BOJBI,

NPU  BHITECHEHWH TIapOM  TOMCIUBEHHOH BOABI W TOX  AEHCTBHeM  Iepenana
NPOM3BOJCTBEHHOTO AABNECHHA [TOJOIUBEHHAN BOAA [0 MEPE MOBBLILIEHMA BOAOHEDTAHOIO
KOHTaKTa NMPOABUTAETCS KAaK OIHO LEN0e, H 3TO NMPeACTaBliAeT coOO0il MexaHH3M obecredeHns

BBITCCHEHMS MOPA4EH NOAOIIBEHHON BOJOI;

TEMIOBOE PACHIMPEHUE YACTHMIL M KUIAKOCTEH B KOJIICKTOPE B YCINOBHMAX HATrPEBaHMA
MIACTOBOH BOJbl U MECPEIOIIHCHHE PACTBOPCHHBIM ra30M H BOASHBIM MApOM NMPECACTABIAKOT
co0oii MexaHu3M o0ecTiedeHUs BBITECHEHUS YNIPYTHM AaBiEHUEM TEIUIOBOTQ PaclIHpeHus

KOJLIEKTOPA;

B Ipoliecce HarpeBaHHA ClOf TOJOLIBEHHOH BOIBI He(Tera3soBOH 3alie)XH, MOCKOIBKY B
HeTera3oBoil 3aliekH TeMIepaTypa M JaBJiCHHE paclpeelieHsl HepaBHOMEPHO, Korja
JaBleHHE TPEBBIINACT pa3pPbIBHOE AABNCHHE B KOJUIEKTOpPE, B HedTETa30BOM KOJIIEKTOpE
BO3HUKAIOT MHKPOTPELUMHBI, M 3TO MNPeacTaBmAer cobO# MeXaHM3M  yBEeINYEeHHA

MPOHUIACMOCTH KOJUICKTOPA,

[IPH HATPEBAHHM IUTACTOBOM BOJABI MApP MOAOUIBEHHOH BObI HEITPEPBIBHO BhipabarpiBacTCa U
obecrneunBaeT BHITECHEHUE BBEPX, U ITO MPEACTABAAET COOOM MEXaHW3M, KOTOPbIH HE JaeT

MHUKPOTPEUIHMHEM KOINICKTOPA NCrKO 3aKPLIBATECH.

5. Cnocob poObiyv HedTH M rasa ¢ NOPUMEHCHHEM pecypca MOAOLIBEHHOH BOJbI

He()Tera30BOW 3alieXd 1Mo M. |, OTNHYAIOLIMICA TEM, YTO THUITBI He(Tera3oBEIX 3aJieXKei

?

MPEACTABNAIOT COOOH pa3niMuHbie HeTEra3OBbIe 3alCKH, COACPKALIME CIIOH KPACBOH M
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HOOOIIBEHHOH BOJ, KOTOPbIE 0€3 OrpaHuYCHMsA COAEPKAT HE(TEra30BbIC 3AMECKH B TUIOTHBIX
MOPOAAX, COACPKAIIME CJHOM KPAaeBOH M MOACIIBEHHOW BOA, 3an€ku TrycTroi HedTH,
TpeOyIoImMe HCNONB30BAHUS TEePMOIIAXTHOH MOOBIYH, HEQTEra3oBBIC 3alieXU C HEPTHIO C
BBICOKOM TEMIEpaTypoil 3aCThlBAHWA M PACMPOCTPAHEHHBIC HE(PTEra3oBbic 3AICKM,

Tpebyrone A00BIYN C TPUMEHEHHEM HATHETAHHA BOJIbL.

6. Cnoco6 noOpiun HedTM M rasa ¢ NPUMEHCHHEM peECypca MOJOUIBEHHOH BOABI
HeTEra3oBoil 3&IeKHU MO M. |, OTHUYAIOMIMICA TEM, YTO, KPOME HE(PTEra30BLIX 3aNCKei B
TUIOTHBIX TIOPOAAax, B OOBMMHEIX HEe(TETa30BBIX 3alekax B NPOLECCE HArpeBaHUs AaBICHUE
HeoOXOOMMO YACPKHUBATP HHMXKE pPaspbIBHOTO J3BIEHMA B KOIIEKTOpE, W CHocod

pEryIMpOBAHMA AABJICHHUA BKIIOYALCT:

cOpoC faBneHus B IKCIUIYaTAUMOHHONH CKBAKUHE, MK
PETYNHPOBAHNE HaTPeBaHUS TIIACTOBOI BOJBI, WIH
HCMONbL30BAHUE H TOTO M APYTOro.

7. Cnoco® nobeiuu HedTH M rasa ¢ NPUMEHEHHEM pecypca IMOAOIIBEHHOH BOJBI
Het’pTerasonoﬁ 3AIEKH TIO I1. 1, OTIIH‘ialOU_IHﬁCH TEM, 4YTO B OINPCACICHHOM AUaa30HE
JABJACHMA IIyTEM PErynHpPOBaHMA MOABNECHHMA M CTa0MiM3auMu JapieHus obecneuuBaloT
KHIIEHHE TIACTOBOM BOABI M HENPEPBIBHYIO BEIPa0OTKY Tapa MOACUIBEHHOM BOMBI, TO €CTh,
IIpH YCIOBHM BO3MOXKHOCTH JBHXKEHUA HEOYMINEHHOW HE(MTHM, M YMEHBIUEHHA INOTEPH
TETUIOBON 3HEPTUM TLACTOBONM BOJBI B OTHOIIEHWH Pa3HBIX THITOB HETETa30BBIX 3aJiexel
MAKCHMAalIbHO (HKCHPYIOT AaBlieHHE NPH OTHOCHTENEHO HH3KOM JaBJIEHHH B TakUX THIIAX
He(Tera3oBbIX 3aiexeil M HENpepblBHO HATPeBalOT IUIAaCTOBYK) BOAY € obecliedeHHeM
BBITECHEHHA TIAPOM IOAOIUBEHHON BOJASLI H BEITECHEHUS TopsdcH MOJOIIBEHHOH BOJOH NMOX

JEHCTBHEM nepenaga NpousBOACTBCHHOIO AaBnCHWA.

8. Cnoco0 no0wpiuu HedTH M rasa ¢ NPUMEHEHHEM pecypCa INOACLIBEHHOH BOJBI
He(TerasoBoi 3atexkn 1o m. 1, OTNHYACIIMACA TeM, 4YTO B Chydae JONMYCKAROLIHX
TEPMOILAXTHYIO A00bIuy He(TEra3oBbIX 3anexeil CHAYana NyTeM KOHUEHTPHPOBAHHOIO
MEKTPUUECKOTD HATPEBAHUS MOAOLIBEHHONH BOAbLI 0DECTEUYMBAIOT BO3MOXKHOCTH ABHKEHHS
MIIACTOROM H(E(t)THj 3aTeM B YCJIOBHAX DPETYIHPOBAHUA NABIICHHA H CT&6HHH33HHH AaBIICHHUA

HArpeBar0T IUIACTOBYIO BOAY C ODECMEYCHHEM €€ HEMPEPBIBHOTO KMIIEHUA U MOJ ACHCTBHEM
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nepenaaga MNpPOM3BOACTBEHHOTO JAABJCHHA C INOMOMILID  ABWXYLUICH JHEPrHM  JUid

KOMOMHHPOBaHHOH 100bIMH HE(PTH U Ta33 OCYLICCTBIAIOT ACObIUY HE(TH M rasa.

9. Cnoco6 no6biun HedTH M rasa € NOPUMEHECHHEM pECypca MNOAOLIBEHHOH BOBI
He()TEra30BOM 3aNekKH B OTHOWIEHHH JONYCKAKUIMX TEPMOLIAXTHYIO A00bIYY He(TEera3oBbIX
3ajieskell 1o 1. 7, OTAMYAOIIMIACS TEM, YTO ITOCJe TOTO, KaK NMOJIONTBEHHAas BOJa, U3 KOTOPOH
HOMy4Yal0T Nap /Ui BHITECHEHMA MAPOM MOAOUIBEHHOW BOABI, AOCTMIACT TOYKH KWUIICHHA,
HPOACKAIOT CTAOMIM3ALHMI0 JABICHUA M HArPEBAHHE MOJOILIBEHHO BOIbI /1A 00eCneYeHHA
HENPEPLIBHOTO KUIEHUS TOJOIIBEHHOH BOABI ¢ BRIPAOOTKOH OONBIIOTQ KOJMYECTBAa Napa
NMOACIIBEHHON BOJBL, COJACPHKAWIEr0 Nnap, MOJYy4YEHHbIM UCIapeHHUeM ABMXKYIUICIHCA B BUAL

KOHYCa IMOJOLIBEHHON BOABI B HEDTAHOM IuiacTe.

10. Cnoco® pobbiuu HepTH M ra3a ¢ NOPUMEHCHHEM pecypca NOAOUIBEHHOH BOBI
HE()TEra30BOil 3AJMCHKH B OTHOLIEHMHM AOMYCKAKUIHX TEPMOMIAXTHYIO A00BIYY HE(DTEra30BbIX
3anexell MO 1. 7, OTNHYAIOIMIACS TEM, YTO IOBBILIEHHE CTENEHH BEIPAOOTKM 3amacoB W
MPOLEHTA U3BJICHEHNA BKIIOYACT MOBLIICHHE CTENEHN UCIOIL30BAHMA 3aMIACOB M NMPOLEHTA
M3BNECYEHUA NTPU KOHUEHTPUPOBAHHOM TEPMOILAXTHOM A06BIYE C MPUMEHEHUEM HATPEBAHHUA
TIOJOUIBEHHOHN BOABI, 8 TAKXKE BKJIIOYAET MOBBIIIEHHE CTEIIEHH UCMONL30BAHHA U NPOLIEHTA
M3BICYCHHA OCTATOYHOI HedTH 3a CYET HENpPEepBIBHOM MNOAaYM [ABWXKYLICH 3Hepruu

HeTeno0bMH HA CTAAUN NPOU3BOCTBA IPU KOHLEHTPUPOBAHHON TEPMOLIAXTHOM JOOLIUE.

11. Cnoco6 nobwiuu HedTH W ra3za ¢ TPHMEHEHHEM pecypca TOIOMBEHHOH BOIBI
HE(TEra30BOM 3AMCKM MO 1. |, OTIHYAKOLUHICA TEM, YTO B CIIY4ac HE(TECra30BbIX 3aNCKEN B
NNOTHBIX NOPOAAX IYTEM HENPEPLIBHONO HAIPEBAHMA IUIACTOBOM BOABL OO paspbiBa
KOJJIEKTOPA YNY4NIalT NMPOHWLAEMOCTE KOJJIEKTOpAa C TIOCNEAYIOUMM IPEAoTBpalleHHeM
3aKPBITHA TPEIUH B KOJUIEKTOPE 3@ CYET BBITECHEHHS TAPOM TOAOLIBEHHOI BOIBI, WIH B
YCIIOBUAX JABNEHUS, KOTOPOE MEHBILE PA3PBIBHOTO JABNEHUS B KOJUIEKTOpE H npubmbkaerca
K HEMY, HETIOCPCACTBEHHO NYTEM PETYJIMPOBAHUA JABJICHUA U CTAOMIIM3ALMH JABJICHNS, O]
ACHCTBUEM MEPenaga IMPOM3BOACTBEHHOrO [ABICHHA B MOJNHOH MEPE HCIONB3YIOT

ABIXKYITYE) SHEPTUIO MOAOLIBEHHOH BOJBI JUIS OCYIECTBIICHHSA HOOBIYH HE(TH U rasa.

12. Cmoco® moOeran HedTM M rasa ¢ NOPUMCHCHMEM pPECYPCa NOAOLIBEHHOH BOABI
He(Tera3oBoil 3aleKd TO 1. 1, OTIMYAKIHIACT TEM, YTO B CJIy4ae PacipOCTPaHEHHBIX
HeCpTeI‘EBOB]:IX saliexei cpenHel‘Tr H BBICOKOH NpOHUNAEMOCTH, HE AONMYCKAWIIHX

TCPMOLIAXTHYHD LlOﬁbI‘Iy, B OCHOBHOM B YCIOBHAX HH3KOI0O HABICHMA H CTabuIIBLHOTO
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NABJIEHMA HarpeBar0T IIACTOBYIO BOALYy C ODecrnedyeHHeM €€ MOCTOAHHOIO KMIICHH:A, 3aTEM
MyTeM PETyNHPOBAaHMA JA3BIEHMA M CTaOMIM3ALMH JABNEHMS ODECNEuMBAIOT JABNECHHE,
HEMHOTQ IMPEBBIIAKLIEE HAYAIBHOE MIACTOBOE AAB/IEHUE, H ¢ TIOMOIILI) ABIKYILEH JHEPTHH

A KOMOMHHPOBAHHOM HEe(TEAOOBIYH OCYIUECTBAAIOT 00y HeTH U rasa.

13. Cnoco6 mo0eu HedTH M ra3a C TNPHMEHEHHEM pecypca IOAONIBEHHON BOABI
He(Tera3oBoi 3amexkd mo 1. |, OTHMYAKOMIMICA TeM, 9TO B 32BHCHMOCTH OT Pa3HbIX
IEONOTHYECKMX OCODEHHOCTEH He(TEra3oBeix 3anexeil cnocod HArpesaHusa KpPacBodl M

TIOIOIUBEHHOI BOJ B HeTera3oBoil 3anexkn 0e3 orpaHHYEHUs BKIIIOUAET ClEAyIoNlee:

@ s yCcIoBHAX cOpoca AaBieHUs M CTaOMIM3aUWM JaBNEHUS B OTKPHITOH HedTerasopoit
3aleKH HETIPEpbIBHO HarpeBar0T IUIACTOBYIO BOAY AO TEMIIEPaTyphbl B TOYKE KHIIEHHA BOJBI,
3aTeM IpH CcTaOWIM3MPOBAHHOM MABJICHUHM TNPOJNO/IKAIT HarpeBaHHe ¢ obecredeHHeM

Bd)d)eKTPIBHOl"O BbITCCHCHHA ITapOM MOAOIIBEHHOM BOJEIL

@) B ycnOBMAX PErynMpOBAHMA NABIEHHS B OTKPHITOH HedTErasoBoi 3a1€kKH HENPEPHIBHO
HarpeBalOT IUIACTOBYH) BOJAY IO TEeMIEpaTypsl B TOYKE KHIIEHHS BOJBI, 3aTeM IIpH
CTaOUITH3NPOBAHHOM JIABIEHHH TIPOJOJDKAIOT HATPEBAHHE HETIOCPEACTBEHHO 10 obecneueHus

BQJQJEK'I'HBHOI'O BBITECHEHHA NTapOM MOAOLIBEHHOM BOJBI;

@) B yCHOBMAX PEryIHPOBAHMA NABICHMA B OTKPBITON HE(TErasoBOM 3aNEKH HENPEPLIBHO
HarpeparT INacTOBYK) BOAY, 3aTeM, TIOCN€ TOTO0 KakK JaBJICHHE HEMHOIo TIPEBBICHT
HayaibHOE IUIACTOBOE JaBlieHHe, IpPH CTAOMIHM3HPOBAHHOM JAABIEHHH TPOAOJIKAIOT

HArpeBaHue HemocpeAcTseHHOo a0 3hdekTHBHOro BeITECHEH M IAPOM MOAOLIBEHHOM BO/bI;

@ B ycnOBMAX PErynHPOBAHMA NABNEHMA B OTKPBLITOH HedTerasosoil 3a1€kKH HENPEPLIBHO
HarpeBalT TUIACTOBYIO BOAY, KOTJa NaBlieHHe NPUONIKAETCA K pa3spbIBHOMY NaBlEHUID B
KOJINEKTOPE, npu  CTaDMIM3MPOBAHHOM  JA3BJICHHM  OCYLIECTBIAIOT  HATPEBAHUC

HENOCPEACTBEHHO 710 00ecnedeHHs 2PPEKTUBHOTO BRITECHEHHS TAPOM TIOAOIIBEHHOH BOAET,

(® B ycNOBHSX PerylmMpOBaHUS JABINEHHA B OTKPBITOHl He(TerasoBOil 3alekH HeNpephIBHO
HarpesarT TJIACTOBYI) BOAY A0 TEMIIEpaTypbl B TOYKE KHMIICHWA BOABI, KOT/AAa HAaBJICHUE
HEMHOTO MPEBBLIUIACT PA3PHLIBHOE MABICHHE B KOJMIEKTOPE, TO MPH CTAOMIM3HPOBAHHOM
JaBJICHHU ITPOAQIDKAIOT HarpeBaHMe ¢ obecrnedeHrem 3¢ipEeKTHBHOTO BBITECHEHUA TAPOM

TIOAOIIBEHHOH BOJBI;
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®) B ycnOBMAX PEryNHPOBAHMA NABICHMA B OTKPHITON HE()TEras0BOil 3aMEKH HEMPEPLIBHO
HarpeparoT ILUIACTOBYIO BOAY, KOT/AA JABICHHE HEMHOTO IPEBBIIAET pa3pbIBHOE AaBICHUE B
KOINEKTOpe, mpu cTabuiM3MPOBAHHOM J3BIEHMH HATPEBAIOT HEMOCPEACTBEHHO IO

obecneveHus 3pPEeKTHBHOTO BEITECHEHUA TIapOM MOAONIBEHHOM BOJBI,

@ B ycnopusax chpoca naBieHWs M CTaOMIM3ALUMM NaBNEHHS B 3aKPHITOit HedTerasoBoii
3aJCKH HENPEPBIBHO HArpeBai0T MIACTOBYIO BOAY A0 TEMIEPATYPHI B TOHMKE KUICHHS BOJBI,
3aT€M Mpv CTAOMIM3MPOBAHHOM MABICHHM MPOAOIIKAIOT HArPEBAHME HEMOCPEACTBEHHO MO

obecneueHus 3pPEeKTHBHOTO BRITECHEHUA TIapOM NOAONIBEHHOM BOJHI,

B YCIHOBHAX PETYNUPOBAHUS JaBlicHUS B 3aKphITON HedTerasoBoH 3aneku HENpepblBHO
HarpeBalOT MNIacTOBYIO BOAY JO TEMNEpaTypbl B TOYKE KHIEHHS BOJBI, 3aTeM IIpH
CTaOUNIM3UPOBAHHOM J1aBJICHHH TIPOJIOJEKAIOT HATPEBAHNE HETIOCPEACTBEHHO JI0 obecneueHus

3t EKTUBHOrO BHITECHEHUA IAPOM MOAOUIBEHHONH BOJBI,

© B yCnOBMAX pErynMpOBaHHA JABICHHA B 3AKPHITON HedTErasoBol 3a1€KH HENPEPHIBHO
HarpepaT IJIACTOBYIO BOAY; KOTHA JNaBJiCHHE HEMHOTrO NPEBIIAeT Pa3phIBHOE JaBJICHUE B
KOJUIEKTOpe, NpH  CTaOMNH3HPOBAHHOM  JNABIEHHU  TIPOAO/UKAKT  HArpeBaHHe

HEMOCPEACTBEHHO 10 obecnedeHusa d3PHeKTHBHOrO BbITECHEHMSA MTAPOM IMOAOIIBEHHON BOADI,

B YCIOBUAX PETyINMPOBAHUA AABICHUA B 3aKPHITON HedTEra3oBOi 3aCKH HENMPEPHIBHO
HarpesarOT TUIACTOBYH) BOAY, KOTJa AaBJICHHE NMPHOIMXKACTCA K paspbIBHOMY JaBJICHUI) B
KOJINEKTOpE, npu  cTadMIM3MPOBAHHOM  [ABNCHHM  NPOAOIDKAIOT  HAarpesaHue

HENOCPEACTBEHHO A0 obecneuents 3PHEKTHBHOTO BEITECHEHNS NAPOM MOAOLIBEHHON BOJbI;

() B ycnoBusx perynupOBaHHA JABICHHA B 3aKPHITOM HedTErasoBOH 3AN€KHM HEMPEPHIBHO
HarpcparoT IIACTOBYH) BOAY, KOI'ld HABJICHHE HEMHOI'O IPCBRIIIACT pPa3pRIBHOC NABJICHHUC B
KOJUIEKTOPE, npu cTabnIM3MPOBAHHOM JABNCHMH  NPOJAOKAIOT  HArPeBaHue

HEMOCPEACTBCHHO 0 obecneuenns Bq)q)eKTHBHOT‘O BBITCCHCHHA ITapOM MOJOIIBEHHO# BOABI,

(2 B cnyyae HedTera3oBBIX 3aNEKel, B KOTOPBIX Ha4albHOE MIACTOBOE AABJICHHE BHICOKOE, a
KayecTBO HedTH Xopomiee, W HH3KMX TpeOOBaHM K TeMmIeparype sBiseTcA
OPEeANOYTHTENBHBIM OCYIICCTBICHHE MPOUZBOACTBA CO COPOCOM JABNEHMA, TO €CTh JABICHUE
He(hTAHON 3alieXXH H3 COCTOSHUA A IepeBOmdT B COCTOsHHe B, 3aTeM mpm peryanpoBaHWUH

JaBJiCHHA | CT&6HJ’IH3&HHH AaBJICHHA B YCIIOBHAX HH3KOro AaBJICHHA HATPCBAKOT IMIHaCcTOBYH)
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BOAY HEMOCPEACTBEHHO N0 obecnedeHnn 3PDHEKTHBHOrO BLITECHEHHA MAPOM MOAOIIBEHHON

BOABI M BLITCCHEHHWA rOPAYEH NOJOUIBEHHOH BOAOH,
IPH 3TOM:

O@GE@) noaxoasT ans PacTIPOCTPAHEHHBIX HE(PTEra3oBBIX 3aNnexell, B OTHOLIEHWMH
KOTOpBIX TpeboBaHWs K TemIepaType He BBICOKHE, JUIS PaclpPOCTPAHEHHBIX HedTerasoBhIx
3anexeil ¢ rycroil HedThIO, /i KOTOPBIX IOAXOAMT HHU3KOTEMNEPATYPHAS TEPMOLIAXTHAS

no0bI9a, ¥ i HedTErazoBhIX 3anexeil ¢ He(ThIO ¢ BRICOKOIH TeMNEpaTypoil 3aCTHIBAHMNA,

@@ noaxoAAT VI KONNEKTOPOB CPEAHEl H BHICOKOI TIPOHHIIAEMOCTH, JUIS He(TEra3oBhIX
3AEKEH ¢ I'yCTOH HedTbIO, Ui KOTOPBIX MOAXOAMT BHICOKOTEMIIEPATYPHAA TEPMOLIAXTHAA

nobbrya, it HEQTEra30BbIX 3aNeKEH ¢ HeTHIO C BBICOKOH TEMIEPATYPO 3aCTbIBAHNA,

@E®@ID noxxonaT ana HedTErasoBBIX 3anekell B TUIOTHBIX ITOpoOmax, Tpebyrommx

HAarueTaHud Iapa MoA BEICOKHM AaBICHHEM HIIH THAPOPa3pbIBa.

14. Cnoco® nobpidu HedTH M rasa ¢ NOPUMEHEHHEM pecypca NOAOIUBEHHOH BOABI

He()Tera3oBOH 3aleKu 1O M. 1, OTNHYAKNIMICS TeM, YTO JUIT IOBBILIEHUS KOHEYHOIO

?
TIPOLIEHTa H3BJICYEHHA W3 He()TEra30BOMH 3a/ie’ku HarpeBaHHe COEB KPaeBOoil U MOIOIIBEHHOI
BOJl B HedTerazopoil 3a/ie;ki OCHOBAHO HA TOM, YTO AWHAMUYECKOE NaBlieHHE B HeTAHOI
3AI€KH PABHO WIK MPEBBIIAET Py; B Criydae JONYCKAOWIEH TEPMOIIAXTHYIO A00bIYY 3anexu

00ecneuHBaIOT BEITECHEHHE IIacTOBOMH He(bTH napouM TpPH YCJIOBHH BO3MOXHOCTH ABHIXKCHHA,

[PH 3TOM:

Ha oTpe3ke | naBnenne HedTAHOM 3anexkn HaxomuTes Mexay (Pi, Po), pacxoa anekTposHepruu
HeOONbLIOH, HO €CTH HEMOCTATOK MIACTOBOM IHEPTHM, 4TO MOAXOAUT A PACHPOCTPAHCHHBIX
HeQTera3oBBIX 3anexeil, XapakTEPU3VIOILUXCA XOPOIIMM KaudecTBOM HedTu, cpefHeH u
BBICOKOI MPOHHLAEMOCTBIO KOJUIEKTOPa H HEBBICOKUMH TPeOOBAaHMAMH K TEMIIEPAType; Ans
pacnpocTpaHeHHbIX HedTerasoBbIX 3aNekei ¢ IycToil HedTbIO, JUii KOTOPBIX MOAXOAMT
HH3KOTEMIIEPATYPHaA TEPMOLIAXTHAA No0bIYa; u ana HedTerasoBbix 3anexeil ¢ HedTbIO C

BEICOKOH TEMIICPATYPOIl 3aCTEIBAHHUA,

Ha otpeske Il nasnenue HedTaHOHR 3anexkH HaxoauTcs mexay (P, Py), nnacrosas 3xeprus B
n30bITKE, TeMmIeparypa HeTera3soBoil 3alexu BbICOKAafA, YTO MOAXOAUT N KOJUIEKTOPOB

cpeAHell M BBICOKOH TPOHWIIAEMOCTH; HEQTETa30BLIX 3alieXeil ¢ TycTOi HedTelo, AN
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KOTOPBIX MOAXOAMT BbICOKOTEMIICPATYPHAA TEPMOLIAXTHaA A00bMA; W Hedrerasosbix

3AICHKEH ¢ HEPTBIO C BBICOKOH TEMNEPATYPOH 3aCThIBAHWSA,

Ha orpeske Il mapneHne HE(TAHOH 3aJE€KU PABHO WM MPEBBILIACT PA3PbIBHOS NABJICHHUE B
KouiekTOpe Py, BBICOKAs TEMIEparypa M BbICOKOE JABJICHUE YBEIIMYMBANOT NEPENOJIHEHHE
HH3KOKOHLIEHTPHPOBAHHBIMH HEQTHIO U Ta30M, YTO MOJXOAMT AJiA He(pTerazoBeIX 3aliexkeil B
IIOTHBIX MOPOAaxX, TPeOYIOUIMX HACHETAaHMA napa N0J BbICOKMM [aBICHUEM WIM

MAPOPA3PHIBA.

15. Cnoco® nobweiuu HedTH M rasa ¢ TIPHMEHEHHEM pecypca NOAOLUBEHHOH BOABI
He(Tera3oBoi 3anexku mo n. 1, OTIMYAKLIMIICA TEM, YTO HAIPEBAHHE CIOCB KPACBOM H

MOAOIIBEHHOH BOJ, 0€3 OrpaHHM4eHMA BKIIOYALT:
IMEKTPHHECKOE HArPEBAHNE, HAIPEBAHHE C IPHMEHCHUEM AACPHOH SHEPTHM;

IIpH 2TOM HArpeBacMas CKBAKHH&, HCIIOAb3yeMad ANAd HarpeBaHHsA Cl0CB KpaeBof{ H

HOAOUIBEHHOH BOJ, npeacTasisaeT coboi 1000 THII TOPU3OHTAIBHON CKBAXKHHDI;

Harpepar€ibHOE YCTPOﬁCTBO, PA3MELIEHHOE B I‘OpHSOHTﬂ.ﬂBHOFI CKBA)XHHE, INPEACTABIACT

coboii moboe 3HeprocOeperaroinee HarpeBaTebHOE 000PYIOBaHHE.
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