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TpuresepaunonHas ycTaHOBKa, IPOU3BOAIIAS 3aMOPaKUBAHUE U
ONpecHEHHEe MOPCKOM BOMBI, BEIPAOOTKY 3JIEKTPOIHEPTHH U TEIIIOCHA0XKEHHE
BHENIHUX NOTpeburenei

H300peTeHne OTHOCUTCS K 001aCTSM 3KOJIOTHH ¥ SHEPreTHKH.

HM3BecTHa mapora3osasi SHepreTHyeckas ycraHoBKa (mateHT PO Ne 2139430,
ory6u1. 10.10.1999), cofieprKaluas ra3oTypOMHHYI0O  YCTaHOBKY c
3]IEKTPOr€HEPaTOPOM, B BBHIXJIOITHOM TIa30X0Jie Ia30BOM TypOMHEI YCTaHOBIIEH
MIapoOBOM KOTEN-yTUIH3aTOpP, CBS3aHHBIA IMapONPOBOAOM MEPErpeToro mapa ¢
NPOTHBOJABIEHYECKO IapoBOH  TypOMHOH, BBIXJIOI ~ KOTOPOM  CBf3aH
IapONPOBOZOM C TEIUIOBBIM NOTpeOMTENeM. DTa YCTaHOBKA NMPUMEHAETCS s
BBIPAOOTKH DIIEKTPUYECKOW M TEILUIOBOM HEPrMH HO OHA HE NMPUMEHSETCs AT
OTIPECHEHHIO MOPCKOH BOJBI.

U3BeCTHBI  IMapO3)XEKTOPHBIE XOJNOAWIBHBIE MAIUMHBEI, COJEpXKaIIHe
HIApOCTPYHHBIE KEKTOPHI C UCIONB30BAHMEM B 3THX MalllMHaX BOJBI B KaYeCTBE
XJIajioaredTa. OTH MAalllMHBl MCIOJB3YIOT AJIS OXJIaXIEHHUS BOABI 10 TEMIIEPATYP
5 —7°C xoropas HeIOCTAaTOYHA JJIS 3aMOPa’KHBAaHKSA BOJBI.

Haubonee Onu3kol 10 TEXHMYECKOW CYIIHOCTH K H300pETEHHIO
UCIIONIb3YyeMas IS 3aMOPa)KUBaHHUS BOJABI U MOYYEHHS «OKHIKOIO JIba» SBIACTCA
SBJISIETCS JBYXKACKaJHAs XOJIOJWIIbHAs MallMHAa COCTOSINAs M3 JBYX CTyIEHEH
(XonomuneHas Texuuka Nel12 2011 r. C.16-20.)

B ee mepBoM Kackaje TIpPAMEHSETCS IapOKOMIIPECCHOHHAsA CTYIEHb C
pabouuM TeoM — 030HOGe30macHeIM xnagarednToM R104a, a Bo BTOpOM Kackaje
HCIONB3yeTcA  BOAsHAas BaKyyMHO-HCIapuTenbHas cTyneHb. OObenuHeHue
NapOKOMIIPECCHOHHOH ~ XONOJMIBHOM  CTYMEHH C  BOJSIHOM  BaKyyMHO-
HCMApUTENIFHON CTYHEHBIO IO3BOJNAET CO3JaTh YCTaHOBKY Ui TMOJMY4YeHUS
«KMIKOro Ibaa». [TapoKOMIIpecCHOHHAs CTyNeHb ABYXKacKaJHOH XOJIOJHIBHON
MalIMHBI COAEPXKHT OBYXCTYNEHYAThIi IapOBOH KOMIIPECCOP C NPHBOIAOM OT
3JIEKTPOJIBUTATENS], BOASHOW KOHIEHCATOP, OTIAENHTENb JXHIKOCTH OT Iapa,

apoccens 1, WCmapuTens NapOKOMIIPECCHOHHOR XooauibHoi MamuHEl (IIKXM),
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npoccens 2. BopnsHas BakyyMHO-HCIIapMTeNbHasi CTyIE€Hb BTOPOTO Kackaja
CONEPKUT BaKyyMHYI0O KaMepy HCHapUTess, LEHTPOOEKHBI KOMIIPECCOp C
IIPUBOZIOM OT JIEKTPOABHIraTels, KOHACHCATOp, OTACIHTEND XXUIKOCTH, JPOCCENh
2, cemapaTop CHera, HacoC BOJOJEIIHOH CMecH, TpyOOIpOBOJ IOANHMTOYHOM
BOJIBI C IPOCCETIEM.

BoasHoit map, o6pa3oBaBIIKiics U3 BOABI B BAKYYMHOH KaMepe HCIapUTEs,
C)KMMaeTcs B OJHOCTYNMEHYAaTOM TypOOKOMIIpeccope, KOHIEHCHpPYETCS B
KOHJIEHCATOpe 3a CYET XOJOJHOM BOABI MOCTYNAIOLIEH B HErO M3 MCIApHUTENd H
IOCTyIaeT B KOPILyC OTAENUTENs >KMAKOCTH. 1'a3bl, BEIIEIMBIIMECS H3 BOIBI,
OTBOIATCS B aTMocdepy ¢ NMOMOIUBI0 BaKyyMHOTo HacocoM. Bona u3 HuXHen
YacTH KOpITyca OTAENHUTENs JXUAKOCTH IMOJaeTca 1o TpyOompoBOAY B BEPXHIOIO
4acTh BaKyyMHOM Kamepe ucmaputens. He mcnapuBiuascs B 3TOH Kamepe Bola
oXJaxmaercas ¢ oOpa3oBaHHMEM («KHMAKOTO JbJa», KOTOPBIH  ITOJAETCs
pr60npOBo)10M C TIOMOIIBI0 Hacoca BOJOBOASHOM CMECH B Celnaparop CHera.
Hcnapurens [IKXM BepxHeit cTymeHH CBsi3aH TpyOONpPOBOAOM OXJIAXIAECHHOM
BOIbI C KOHJEHCATOPOM BTOPO# CTymneHH. BepxHss cTylneHb AByXKacKaJHOM
XOJIOAMIBHON MAIlMHBI CIY>)KHT IJIS OTBOAA TeIUIa OT KOHAEHCAaTOpa HIDKHEM
CTyII€HH.

[TonoXxuTeNsHE KAuYeCTBOM OINMCAHHON OBYXKAaCKagHOW XOJOAWIBHOM
MAllMHbI, [PHHATOM B KayecTBe MPOTOTHNA H300peTeHHs, SBJISETCS
SKOHOMHYECKas 11e1eCO00pa3HOCTh €€ TMPHMEHEHHs Ui TMONY4eHHs OOJbIIMX
00BEMOB CHETra U3 BOAOJIENSIHON CMECH.

HenoctarkoM mpoToTHNA SIBISETCS €ro NpUMEHEHHE Ul 3aMOpaKHBAaHHUSA
BOJBI JJIs MOJSydeHUs GONbIIMX OOBEMOB CHEra, a He IONydeHHE ONPECHEHHOH
BOJIBI U3 MOPCKO# BOJBI C BEICOKUM coliecofiepxanueM. OnpecHeHue IPUMEHSIOT
B €ro TmepBOd CTyNEHH [BYXCTYIIEHYaTBIX MEXaHHYECKMX KOMIIPECCOPOB,
OTPeOAIOINUX OONBIIOE KOIUYIECTBO SJIEKTPOSHEPTHH.

Ilensto n300peTeHNUs SABNSETCS CO3JaHHE TPUTCHEPALMOHHOH YCTaHOBKH,
obecneunBaoIeii ONpecHeHHe MOPCKOH BOIBI, BBIPAOOTKY JJIEKTPHYECKOH U

TEIJIOBO# SHEPruu ¢ MNPHUMCHEHHUEM ,HByXKaCKaI[HOﬁ XOHOHHHBHOﬁ MaliuHbl €
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paGo4MM TeJIOM — BOJIO U MCIIONB30BaHUEM B €€ NMEePBOH CTYNEHH MapoCTPyHHBIX
KEKTOPOB IPOU3BOIAIIMX CXKATHE BOJSHOIO Iapa IMOAaBacMoro u3 BaKyyMHOIO
MEPBOX CTYIIEHH.

IMocTaBneHHass IeJIb JOCTHUTrAaeTCs 3a CYET TOr0o, YTO TPHUICHEpalHOHHAas
YyCTAHOBKA, MPOM3BOISIIAs 3aMOpaXHBaHHE H ONPECHEHHE MOPCKOW BOJIPBI,
BEIpaGOTKY DJIEKTPOSHEPIHM M TEIUIOCHaO)XXeHHe BHEIIHHX IOTpeOUTelIel,
cHabXeHa IBYXKaCKaJHOM XOJOAMUIFHON MalIMHOHM COCTOALIEH U3 JBYX CTyIEHEH
- IepBOM MAPOKOMIIPECCHOHHOW CTYNEeHH W BTOPOM BaKyyMHOM HCIIapMTENILHOM
XOJIOOUIBHOMN cryiend. [lapokoMrpecCHOHHass  CTyI€Hb  COHEPXHT
JIBYXCTYIEHUYaTblii IapoOBOH KOMIIPECCOp, BOJASHOM KOHAEHCATOp, OTHAEIMTENb
YKHAKOCTH OT Tlapa, UCIapuTelb, APOCCEIH. BEIXoa TemIo0OMEHHON TOBEPXHOCTH
HCIIApUTEJIS CBA3aH IApOINPOBOIOM C BXOOM IIEPBOH CTYIIEHH ABYXCTYIIEHYATOrO
KOMIIPECCOPA, BBEIXOA KOTOPOM COEIMHEH MapolNpoBOAaMH € BXOAOM BTOpPOH
CTyIIEHH KOMIIpEccopa W C BepXHel YacTblo OTAENHUTENs >KHUAKOCTH. Beixon
BTOPO# CTYNEHH KOMIIpeccopa CBsi3aH TPyOOIIPOBOIOM C BXOIOM IOBEPXHOCTH
TerooOMeHa BOASIHOTO KOHJIEHCATODPa, KOpIIyC KOTOpOIO CBSI3aH
TpyOOnpoBOJaMH C OXJIafuTeNeM BoAbl (TpaiupHeil). BrIXox MOBEPXHOCTH
TeII000MeHa BOISHOIO KOHAEHCATOpa COeAMHEH TPYyOONpOBOAOM OXJIAXICHHOM
BOJBI, 4Yepe3 Ipoccelib C BEpXHEW 4YacThlO KOpIyca OTHACIHTENS KXUIAKOCTH.
HyokHsis 4acTh KOpITyca OTAENUTENS XKUAKOCTH CBA3aHa Yepe3 APocCenb ¢ BXOAOM
TEINIOOOMEHHOW TOBEPXHOCTH ucnaputens. Kopiyc uHcmapuTens COeIUHEH
TpyOONpOBOAaMH BOOBI C HAacOoCOM C KOpIyCOM KOHJEHCaropa BOASHOW
BAKYYMHOW HCIApUTENHHOH XOJNOAMIBHOM CTyneHd. BoxasHas BaKyyMHO-
UCIIapuTeNibHAas CTyNleHb BTOPOTO KacKaja XOJOAWIBHOW MAaIIWHBI COIEPXHUT
BaKyyMHYIO KaMepy HCIapHTells, LEHTPOOEXKHBIA KOMIIPECCOp C NMPHBOAOM OT
3NEKTPOABUIaTENd, KOHAEHCATOp, OTAEIMTENb >KMIKOCTH BTOPOW CTyMEHH,
TpyGONpPOBOA BOAOJEISHON CMECH, TpyOOIpOBOJ| NOAIMTOYHON BOJBI, APOCCEIH.
BakyyMmHas Kamepa HCIapHTels CHaOXXeHa TeIIO0OMEHHHKOM-KOHIEHCATOPOM
CMECHUTENIHOIO0 THIIA, KOTOPBIH  CBsi3aH TPYOONpPOBOIOM XOJIOAHOM BOMBI C

HIDKHEH 4YacThlO KOpIlyca OTAENHTENs JXHUAKOCTH. BBIXo4 TemnooOMeHHOH
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IIOBEPXHOCTH KOHAEHCAaTopa CBA3aH TpPyOONpOBOJOM KOHAEHCaTa C BEpXHEH
YacCTBIO OTHAENIMTENs >KUAKOCTH, KOTOpas 4epe3 BaKyyMHBII HAacoC CBs3aHa IO
razam c atMmocepoit. HikHss 4acTe KopITyca OTACITUTENS XKUAKOCTH COEAHHEHA
TpyOONpOBOAOM C pa3OpHI3rHBAIOLIUM YCTPOHCTBOM, YCTaHOBJIEHHBIM B BepXHEH
4acTH KOpIlyca BaKyyMHOH KaMephl Hcmapurens. BepxHss 4dacTe BaKyyMHOH
KaMepbl HCIIApUTeNld CBfA3aHa [apolpOBOJOM C BXOAOM LIEHTPOOEKHOro
KoMIlpeccopa. HimkHsAS yacTh 3TOM KaMepsl cBsizaHa ¢ TpyOompoBoJgamMu
[IOANIMTOYHOX BOABl M BOJOJEASHIIN CMeCH, NpHYeM TpHUIeHEpallMOHHAs
YCTaHOBKAa  JOMNOJHHUTENBHO CHaO)XXeHa ra3oTypOMHHOM  YCTaHOBKOH ¢
3JIEKTPOr€HEPATOPOM, MAPOBEIM KOTJIOM-YTHJIH3aTOPOM, IPOTHBOAABICHYECKOU
apoBoit TypOMHO# C perynupyeMbIMH OTOOpaMH Mapa M 3JeKTPOreHepaTOpOM,
IIapOBBIM NOJOrpEBATeeM CETEBOM BOABI TEIUIOCETH, TEIUIOBBIM MOTpeOHUTENEM;
JBYXCTYIIEHYaTbli IMAapOBOM KOMIIPECCOP COCTOMT H3 JBYX IOCJI€OBATEIbHO
BKJIIIOYEHHBIX [0 CXHMaeMOMy Mapy MapoCTPyHHBIX  KOMIIPECCOPOB,
IOOIOJIHUTENIbHO IIPUMEHEH MapoOBOM MOLOIpeBaTeNh IHTATENIHHOM BOJBI KOTJA-
YTHJIH3aTOpa; BBIXOA Tra30BOM TypOMHBI ra30TypOMHHON YCTaHOBKH COEOHHEH
ra3oxoioOM C THapOBBIM KOTJIIOM-YTHJIM3aTOPOM, BXOJI KOTOPOIO CBSi3aH C
TpyOONIpOBOAOM TNMUTATENBHOW BOMABI; BBIXOJ KOTJIA-yTHJIH3AaTOpa CBA3aH
IIapOIIPOBOZIOM NEPErpeTOro napa ¢ BX0J0M NapoBOi TypOUHEL,

Brixoq mapoBod TypOMHBI CBfi3aH MapoNpoBOJaMH C  ITApOBBIM
[IOAOTpeBaTeNIeM CETEBOM BOABI TEIUIOCETH, C BXOAOM MApOBOr0 KOMIIpeccopa
(3’xeKTOopa) MepBO¥ CTYNEHH W C MOJOTpeBaTelIeM NMHTATEIBHON BOJIBI, BOASHOMN
KOHJIEHCATOp CBs3aH TpPyOONpOBOAaMH BOJBI C BHEIIHHWM BOAOOXJIAOHTENEM
(rpamupHeii); BBIXOJ HMCHApUTENS CBS3aH MApONPOBOJOM C KaMepoi CMelleHHs
[IapOCTPYWHOr0 KoMIpeccopa IEPBOM  CTYNEHH, BBIXOA MAPOCTPYHHOrO
KOMIIpeccopa TMNEpBOM CTYNEHH COECAMHEH MEPBBIM MApONPOBOJOM C COILIOBHIM
alrnapaToM KoMIIpeccopa BTOPOW CTYIEHH, a BTOPBIM IapONpPOBOAOM C BEpXHEH
YacThIO KOpIyCa OTHENHTENA >XHMAKOCTH; BXOJ BTOPOH CTyNEHH KOMIIpeccopa
()keKTOpa) COEIMHEH MapolpOBOJAOM C PEryJMpyeMbIM OTOOPOM MapoBOi

TypOHHBI, BEIXOJ MapOCTPYHHOTO KOMIIpECCOpa BTOPOMW CTYIIEHH COEIUHEH Hepe3
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TEIUIO0OMEHHYIO IOBEPXHOCTh BOASHOIO KOHAECHCATOPA U APOCCEIh KOHIEHCaTa ¢
BEPXHEH YacCThIO KOpITyca OTHENMTENs >KUIKOCTH, a BTOPHIM TPYOONPOBOAOM
COEIMHEH Yepe3 MUTATENbHBIA HaCOC C BXOAOM KOTJa-yTHIN3aTOpa; HUXKHAA YacTh
KOpIlyca OTACIWTENs JXHIKOCTH CBsi3aHa TpyOOIpoOBOAOM Hepe3 Apoccelb
HEeHCIapUBIIEHCS BOABI C BXOJOM TEIUIOOOMEHHOH TOBEPXHOCTH HCIApUTEN,
BBIXOJl KOTOPO¥ COEIMHEH NapoOIIPOBOJOM C COIUIOBEIM allapaToOM KOMIIpeccopa
NIEPBOM CTYIEHH; BEPXHAA YacTh KOpPITyca OTIENUTENS XHIAKOCTH OT Iapa CBs3aHa
yepes MapoBOM 3KEKTOp OTcoca rasa ¢ atMocepoii, mpuueM COIUIOBOM amrmapar
3KEKTOpa OTCOCa rasa CBs3aH MapOIpPOBOJIOM C pETyJIUpyeMbIM OTOOpPOM mapa
napoBod TypOHHBI; HIKHAS 4acTh BaKyyMHOW KaMephl UCTIAPHTENIS COEIUHEHa
4yepes HacoC BOJOJIEASHON cMecH, IMHEK M MOBEPXHOCTh HarpeBa IOJIOrpeBaTess
JbJa ¢ TpyOOIIPOBOJOM ONPECHEHHOH BOIBI, BXOJ KOPIIyca IOJOTpeBaTelIs JibAa
CBsi3aH TpPYOOIPOBOAOM C BBHIXOJOM TEIUIOOOMEHHOH MOBEPXHOCTH BOJSHOTO
KOHZIEHCATOpa, a €ro BBIXOA CBS3aH TC TPyOOIPOBOAOM MOPCKOH BOZIBI, KOTOPBIH
yepes Apocceslb MOPCKOHM BOJBI M OXJIAIUTENh MOPCKOM BOIBI COEIMHEH C HIDKHEH
YacThIO BaKyyMHOH KaMepbl HCHAapUTeNs, MPU 3TOM BXOJ TeIIO0OOMeHHOMH
IIOBEPXHOCTH OXJIAAWUTENS MOPCKOH BOABI COEJUHEH C BBIXOJOM TEILIOOOMEHHOH
IIOBEPXHOCTH HCHIAPUTEIIA.

CymHocTs H300peTeHUs MOSICHIETCS YePTeXOoM, Ha KOTOPOM H300pakeHa
cXeMa KOMOMHHMpPOBaHHON TpPUI'€HEPALIOHHOW YCTaHOBKH, KOTOpas COCTOHUT M3
Tpex cexkuui - A, b u B. Cekuueii A sBnseTcs sHepreTHYeckas yCTaHOBKA, CEKIIHH
b 1 B u306paxaror 1ByXKacKaJHyO XOJOIMIBHYIO MalIMHY, COCTOSIIYIO U3 ABYX
CTYIICHEH.

Cexuus A (sHepreTuueckas YCTAaHOBKA) BKJIIOYAeT: Tra30TypOMHHYIO
YCTaHOBKY 1 ¢ 3neKTporeHepaTopoM, pOTUBOJABIHYECKYIO NapOBYIO TYpOUHY 2 C
perynupyeMbelM OTOOpPOM TIapa M 3JIEeKTPOreHepaTopoM, MapoBOM KOTeJ-
YTUIU3aTOp 3, MapoBOM CETEBOM MOJOTpeBaTellb CETEBOM BOABI TEIUIOCETH - 7,
TemnoBeIX mnortpebureneit -8. Cexkmuum b (mapoxoMmmpeccHOHHas  CTYIEHb,
SABIAIOIIA’ACS TIEPBOM CTYNEHBIO JBYXKAaCKaJHOM XOJNOAWJIBHOW MAaIlHHBI)

BKJIIOYAET: MapOCTPYyWHBIX KoMIIpeccop (keKrop) 4 BTOpPOH CTYIEHH,
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NapOCTPYHHBIA KoMIpeccop (KEeKTop) S5 mepBoi CTyIICHH, BHEIIHUHU
BOAOOXJIAAUTEND 6 (TpaJUpHIO), OJOrpeBaTelb MUTATENBHOM BOABI 9, OXJIaqUTEND
xuakoctd 10, BomsgHoOM kxoHzaeHcatop 11, mpoccens xoHzmeHcata 12, mpocceib
Hencnapusiencs Bonel 13, wucnapurens 14. Cexuuu B (BoxsHas BaKyyMHO-
HCIIapUTENbHAs CTYNEHb BTOPOTO KacKajia XOJNOXHIBHOM MalIWHbI) COHEPXHT:
[IapOBOH 3XKEKTOp oTcoca ra3a 15, HeHTpOOeKHBIH KOMIIPECCOP C MPHBOIOM OT
snekTpoasHrarens 16, koHaeHcarop 17, oTaenutens XHAKOCTH OT mapa 18,
BaKyyMHyI0 Kamepy wucnaputens 19, Hacoc BogmonensHo cmecu 20,
Ioiorpesareib Jibjaa 21, oxnaauTenb MOPCKOH BOABI 22, ApOccesib MOPCKOH BOJBI
23. PabouuM TenoM B ByXKAacKaJHOH XOJOMWIBHOM MalllMHE SBISIOTCS BOAA U
BOISTHOM I1ap.

TpuresepanoHHas ycTaHOBKaA JJIsl OIIPECHEHHSI MOPCKOM BOJIbI, BEIPAGOTKH
3JIEKTPHUYECKON U TEIUIOBOM SHEepruu paboTaer ciexyrommmM obpa3oM. BrixiionHsie
rassl M3 ra3oTypOMHHOHM YCTaHOBKM | MOJAIOT B MapoOBO#M KOTEJ-YTHJIH3ATOpP 3.
HIx TennoTry HCMonb3yloT A BeIpabOTKM B HEM IIEPETPeTOro rnapa, KOTOPBIH U3
KOTJIa-yTHIU3aTopa 3 IMOJAl0T IO MapolpOBOAY IEPErpeTOro Imapa Ha BXOJ
IPOTHUBOJABIEHYECKON NapoBoil TypOuHBI 2. Ee monesHyio paboTy HCHOIB3YIOT
IUIs BBIPAOOTKM 3JIEKTPOIHEPTHH B 3JIeKTporeHepatope. Ilap HH3KOro naBlieHHS
U3 MPOTHBOJABICHHS MapoBOM TypOMHE MNOJAIOT IO MapONpPOBOAY HA BXO[
IIapOCTPYHHOI'0 KOMIIpECCOpa MEPBOM CTyNEHH S5 U MCIOJB3YIOT IS CXKATHA Tapa
IIOABOJMMOrO K KaMepe CMELIEHUsI MO naponpoBoay u3 ucnapurens 14. [Totoxu
[apa CXaTroro B IapoCTpyHHOM KOMIIpeccope NEepBOH CTyNeHH 5 W U3 BepxHeil
YaCTH KOpITyca OXJaJuTeNsd XUIAKOCTH 10 moaaroT mo mapornpoBojaM B KaMepy
CMEIIEHUs NMapOCTPYHHOro KOMIIpeccopa BTOPOM cTyneHd 4, BXOH KOTOPOro IO
HHIDKEKTHPYIOLIEMY Iapy IOAKIIOYEH K peryiMpyeMoMy oOTOOpy NapoBoit
TypOunbsl 2. Ilap ckarelifi B mapocTpyi#HOM KOMIIpeccope BTOpOM CTymeHu 4
MOJal0T IO IapOIpPOBOAY Ha BXOJ TEMIOOOMEHHOH IOBEPXHOCTH BOASHOT'O
KoHZeHcaTopa 11, B KOTOpOM IpOU3BOAAT €ro KOHIEHCAIMIO 3a CYET OTBOja
TEIIOTHl KOHIEHCAllMH mapa TpyOoNpoBOJaMU BO BHEIIHHHA BOJOOXJIAOUTENH 6

(rpagupHIO), KOTOpasi nepenaeT aTMOC(HEpHOMY BO3MYyXY TEIUIO BOJBI HAIPETOH B
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BoAsHOM KoHaeHcaTtope 11. KoHpmeHcar mapa W3 BbeIXOAa TemIOOOMEHHO#
OBEPXHOCTH BOJIHOIO KOHIeHcaTopa 11 paszmensioT Ha aBa motoka. Ero nmepBbrit
IOTOK ITOJAI0T Yepe3 MUTATeIbHBIA HACOC M IIOJOrpeBaTeNb MUTATEILHON BOABI 9
B KOTEJI-yTHIH3aTOp, IIE €ro UCHONB3YIOT AJIA BhIpaOOTKH meperperoro mnapa. B
Ka4JecTBe IPEIOIero areHTa B IO0rpeBaTelb IUTaTeNbHON BOABI 9 MmojaroT map
U3 BBEIXJIONA NapoBO# TypOHuHBI 2. BTOpOoii NOTOK KOHIEHCATa Mapa APOCCETHPYIO
B Jipoccesie KOHeHcaTa 12 U MoaaroT ¢ MOHWKEHHBIM JaBJICHHEM B OTAEIHTEID
xuakoctd 10 1 pacneumBaror. OOpasyromuiics B otaenutene xuakoctd 10 map
IIOJAIOT B KaMepy CMEIIEHHs MapOoCTPYWHOIro KOMIIpeccopa BTOpPOH CTyreHH 4.
Bomy u3 HukHeW 4acTH Koplyca oTAenuTens xuakoctH 10 mojaror depes
Apoccesib HEHCHapuBLIEHCs BOJAbl 13 Ha BXOA TEIIOOOMEHHOW MMOBEPXHOCTH
ucnaputens 14. IlomydeHHBI B HEM Iap HU3KOTO AaBJIEHHUS, TIPH YaCTHYHOM
UCIIapeHHWU BOMABI, HANPAaBIAIOT 110 IMAapolpOBOAY B KaMepy CMELIeHHS
NapoCTPYWHOro KOMIIpeccopa 5 nepBoH cTyneHH. Boxy B kopmyce wucnapurens
14 oxnmaxparotr 10 5- 7°C 3a cueT KOHTAKT C €ro TeMI00OMEHHOH MOBEPXHOCTHIO
UMeIolLeH 6oee HU3KYIO TeMIlepaTypy. 3aTeM 3Ty BOAY H3 KOPIIyca HCIApHTEIs
14 momaroT HacocoM B KOpIyc  KOHAeHcaTopa 17 BOISHOM BaKyyMHO-
HCIIApUTENIEHOM CTYINEHM BTOPOro Kackajga XOJIOJHWIbHOH MammHbel. Ha BXon
TEMJI0O0OMEHHON MOBEPXHOCTH KOHJAEHcaTopa 17 MOJArOT map M3 BEpXHEH 4acTH
BaKyyMHOM KaMephl ucnapurens 19, cxarsiii B ieHTpoOexxHOM KoMIpeccope 16.
OTOT map KOHIEHCHPYIOT B HcmapuTene 14 3a cyeT OTBOAA Telula M3 KOpmyca
ucnapurens 14 mo tpybompoBoAaM XOJNOAHOW BOABI B HCmapurens 14,
IonmyyeHHBI KOHJEHCAT Iapa MOJAIOT W3 BHIXOJHOM YacTH IOBEPXHOCTH
TemIooO0MeHa KOHAeHcaTopa 17 HOZaloT B OTHENHUTENh JKHAKOCTH OT mapa 18.
BeigenuBiiyecs B HEM U3 KOHIEHCATA ra3bl OTCAChIBAIOTCH C ITOMOIIIBIO [TaPOBOro
KEKTOopa orcoca rasa 15 m cOpaceiBatorcs B armocdepy. MmxekTHpyrOmuM
TIOTOKOM B IapOBOM 3KEKTOpE OTcoca rasa 15 sBisercsa map, nojgaBaeMEIi IO
aponpoBoOAy H3 peryirupyeMoro orbopa mapoBoii TypOunbl 2. Konpgencar u3
HIOKHEH YaCTH KOpIyca OTAENHTENs J>XUAKOCTH OT mapa 18 mnopmaercs B

pa3OpEI3ruBarolliee YCTPOHCTBO Haxonslleecs B BaKYYMHOM KaMepe MCIapHTENs
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19. Pa36peI3ruBaHMeM 3TOro KOHJEHcaTa OOeCIeYHBAIOT KOHIEHCAIHIO YacTH
napa  obpaszoBaBLIErocs B BakyyMHOW Kamepe wucmaputens 19.
HeckonieHcHpOBaHHBIH Map MOAAIOT Ha BXOJA LIEHTPOOEKHOro Komipeccopa 16.
Mopckyro BoAy NOIJIEXallyl0 3aMOPaXHWBAaHHIO H OINPECHEHHIO, INOAAIOT B
HHDKHIOIO YaCTh BaKyyMHOM KaMephl HcriapeHus 19 uepes npoccenb MOPCKOM BOBI
23, co CHM)XXKCHHEM €€ JaBlIeHHs, U OXJIAAMTENlb MOPCKO# Boabl 22. B kauecTBe
OXJIXJIAIOIIETO areHTa B TEIUIOOOMEHHYIO NOBEPXHOCTh OXJIAOUTENs MOPCKOM
BOABl 22 MOJAIOT XOJOAHYIO BOJl, KOTOpas TMpeJBapUTEIbHO OXJIAXIEHAa B
ucnaputene 17. BoponensHyro cMech, 0Opa3oBaBIIYyIOCS B HIDKHEH dacTH
BaKyyMHOH KaMephl Hcmapurens 19, cocToslyio W3 KpHUCTALIOB Jbla H
HeOOIBIIOro KONMYECTBa BOABI C BEICOKHM COJIECOAEPIKAHUEM, MTOAIOT HACOCOM
BononensHo cmecu 20 B koprmyc moporpeBatens jaepaa 21. Ha ero Bxogme
YCTaHOBJIEH LIHEK, PACIIOJIOXKEHHBIH B TpyOe, ee HUKHAA 4aCTh HMEET HECKOJIBKO
pANOB OTBEpCTHH auamerpoM B 1 -1,5 MuimMMerpa, dyepe3 KOTOpBIE M3 IOTOKA
BOJOJIEITHOM CMECH BBIBOJUTCS COJICHas BOJAA COJEpKallascs B BOJOJENIHON
cMmecH. llIHex MMerolmMi NpHBOA OT 3JIEKTPOMOTOPA, MEpeMeIaeT KPHUCTAJLIBI
JpJja B KOpIlyc mnonorpesatens nbaa 21 KOTOpbiii CHaOXeH TeIrI00OMEHHOM
IIOBEPXHOCTEIO. I'pErOIMM areHToM B mojorpesaresie Jiba 21 CIyXXHT KOHAEHCAT
TpEIOIEro Iapa MOABOAUMBIA K €ro TeIUIOOOMEHHOH IOBEPXHOCTH 10
KOHJICHCATONPOBOAYy M3 Ioforpesarens nurareibHOM Bombl 9. KonpeHncar
T'PEIOLIETO Mapa, OXJIaXAECHHBIHA B [ToforpeBaTene ibja 21, moxaroT B TPyOOIpoBO
HNUTaTeJIbHOM BOJABI KOTJa-yTWiau3aropa 3. PacTromieHHyr BOJy IOZAlOT B
TpybonpoBoN  ONpecHEHHOM  BOABL.  MOpCKYI0  BOHy, IOMIEXAIIYyIO
3aMOPaXXHBAHHIO M OIPECHEHHIO, MMOAAIOT B HIXKHIOK 9acTh BaKyyMHOH KaMepbl
ucnapeHus 19 gepes apoccens MOpcKoi BoAbl 23, CO CHIDKEHHEM €€ IaBJIeHHs, B
OXJIAMUTEIb MOPCKOM BoAbsl 22. B KkadecTBe OXJIaXJAIOIIEr0 areHra B
TEIJIOOOMEHHYIO TIOBEPXHOCTh OXJIAIHUTEIS MOPCKO#H BOJBI 22 MOIAIOT XOJOAHYIO
BOJy IpEeABapUTENHHO OXJAXACHHYIO B Mcnaputene 17. Oxiaxaarooulyo BOIY,
BBILIEALIYI0O K3 TEIUIOOOMEHHOH NMOBEPXHOCTH OXJIANMTENIS MOPCKOM BOABI 22,

IIOAAIOT B TPYOOIPOBO MOPCKOM BOJIBI.




Ilpennaraemas TpUreHepallMOHHAs YCTAHOBKA IO3BONSET MPOU3BOAUTH
OIIPECHEHUE MOPCKOM BOJBI IIPH €€ pacXoAax O HeCKOJIBKHUX THICSY KyOoMeTpoB
B 4ac. IIpumeHeHnne B He#ll ra3oTypOMHHOH YCTAHOBKM M TNapoBOH TYpOMHBI
CHa0)XEHHBIX 3JIEKTPOreHEPAaTOPaMH ¢ CyMMAapHOH 3JIEKTPHYEeCKOH MOIIHOCTBIO B
HECKOJIBKO JecaTkoB MBT mo3Bonser oOCyIIeCTBIATh 3IIEKTPOCHabXeHHe
COOCTBEHHBIX HYXI M BHEIIHHUX notpebuteneil. B netHuit mepuox paboThI
YCTaHOBKH IIpH TNOBBIIIEHHBIX TeMIIepaTypax MOpPCKOH BoAb! Goibllas 4acTh ee
TEILIOBOH MOIIHOCTH HCIIONb3YeTCs B JBYXKacKaJHOW XOJOJWIBHON MaIluHe s
ONpPECHEHHsI MOPCKOM BOABI. MeHblas ee 4YacThb MOXET HCIOJNb30BAaThCH IS
obecrnieyeH s TEIUIOCHAOXEHHSI CUCTEM ropsiuero BoAocHabxXeHus norpeGuTesei.
B 3uMmHHH nepuon paboThl, NpHM HU3KUX TeMIlepaTypax MOPCKOH BOJBI,
CHM)XXAeTCsl TOTpeOleHHe TEeIUIOBOM DJHEPrHH YCTaHOBKHM JBYXKacKaJHOM
XO0JoAuIbHOM MamuHOH. Ilpy 3TOM npu mopnepxaHuu TpeOyeMON MOLIHOCTH
ra3opoii M mapoBoil TypOMH MoXeT OBITH 3HAYMTENBHO YBeJIHYEHa
IPUCOCAUHEHHAsT TEIUIOBass MOIIMHOCTh BHEIIHUX MOoTpebuteneit ¢ ee
HCTIONb30BAHUEM KaK Ul CUCTEM OTOIUIEHHUS, TAK M TOPAYEero BOJOCHAOKEeHHs

noTpeduTeNEH.




®opMyia u3o0peTeHus

TpurenepauuoHHass ycTaHOBKAa, MNPOU3BOAMAINAS  3aMOpPaXHBaHHE H
OIpECHEHHE MOPCKOH BOZBI, BHIPAOOTKY 3JIEKTPOIHEPTrHH M TEIUIOCHAO)KEeHHE
BHEIIHUX MOTpeOuTeneit, cHabxeHa JBYXKAaCKagHOH XOJOMHIBHOH MAIIHHOMH
COCTOSAIIEH M3 IBYX CTYNEHEH - MapOKOMIIDECCHOHHOH CTyNeHH | BaKyyMHOH
HCIApUTENbHON XONOAW/IBHOM  CTyNeHH; NapOKOMIIPECCHOHHAs CTYTIEHb
CONEPXKHT JABYXCTYIEHYAThIi MapOBOM KOMIIpECCOP, BOJASHOW KOHAEHCATOp,
OTIENHTENb XKMIKOCTH OT Iapa, HCIapHTelb, ApOocceNb KOHAEHcaTa, Apoccelb
HEHCTIApUBIIEHCA BOIABI;  BBIXOJ TEINIOOOMEHHOM IOBEPXHOCTH HCIIApUTENST
COEIMHEH  MApONpOBOJOM C BXOAOM IIEpBOM CTYNEHH OBYXCTYNEHYATOrO
IIapOBOT'0 KOMIIPECCOPA, BBIXOJ KOTOPOrO COEAHMHEH MapONpOBOJAMH C BXOAOM
BTOpOM CTYNE€HH [apoOBOrO KOMIIpeccopa H C BepXHeH dYacThio Kopilyca
OTHAENHUTENS JKUAKOCTH; BBIXOJ| BTOPOM CTYNIEHH IIapOBOTO KOMIIpeccopa
COEJIMHEH TpyOONpOBOJOM C BXOIOM ITOBEPXHOCTH TEILNIOOOMEHA  BOJSHOIO
KOHZIEHCAaTOpa, KOpILyC KOTOPOro CBsi3aH TPYyOONpPOBOIaMH C OXJIAAMTEIEM BOJIEI
(rpagupHei); BBIXOJ IIOBEPXHOCTH TEIUIOOOMEHAa BOASHOIO KOHAEHCATOpa
COeIMHEH TpyOONpOBOJOM OXJIRKIEHHOW BOIBI Yepe3 OpOcCeNnb C BEpXHEH
YacThIO KOpIIyca OTHENUTENS >XUAKOCTH, HMXKHSSA 4acTh 3TOrO KOpPIyca CBS3aHa
4yepes3 Apoccellb HEMCIAapUBIIEHCsS BOIBI C BXOJOM TEIUIOOOMEHHOH MOBEPXHOCTH
HCIIapHUTENs, KOPIIyC KOTOPOrO COE€NWHEH TPYOONpOBOAAMH BOJBI C HAacOCOM C
KOPIIyCOM KOHIEHCaTOopa BOASHOA BaKyyMHOH WCHIApUTENbHOM XOJIOAMIBHOM
CTYIIEHH; BOAJAHAs BaKyyMHO-HCIIapUTEIbHAs XONOAUIbHA CTYIEHb SABJIAIOIIAACS
BTOPO#H CTYNEHBIO Kackaja XOJOAWIbHOM MAIUWHBI, COINEPXKHUT  BaKyyMHYHO
KaMepy  HMCIapHTeNs, LEeHTPOOEXHBIH  KOMIIpECCOp C  MPHBOAOM  OT
9JIEKTPOJBHIaTeNsl, KOHAECHCATOP, OTHAEIMTENb JXKHUIKOCTH BTOPOH CTYIIEHH,
TpYOOINPOBOJ BOJONEASHOH CMECH, TPYyOOIPOBOA MOAMHUTOYHOM BOIBI, JPOCCENH
MODCKOH BOJBI;, BEpXHSS 4YacTh BaKyyMHOH KaMmephl HCIIApUTENss CBS3aHa
Tpy6ONpOBOIOM HEUCNIapUBINETOCS KOHJEHCATa ¢ HIDKHEH 4YacTBIO KOpIyca
OTHAENUTEN XXHMIKOCTH; BBIXOA TEIJIOOOMEHHON IOBEPXHOCTH KOHAEHCATopa

CBfI3aH TpPyOOIPOBOJOM KOHJEHCAaTa C BepXHedl YacThI0 KOpITyca OTHEIHTENs
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XHJIKOCTH, KOTOpas II0 ra3aM 4depe3 BaKyyMHBIH Hacoc CBsi3aHa C aTMmocdepoii;
BEPXHs 4aCTh BAKyyMHOH KaMephl HCIIapUTENS CBA3aHa MaponpoOBOJOM C BXOJOM
LIEHTPOOEIKHOrO KOMIIpECCcopa, HIDKHSAA YacTh 3TOH KaMephl CB3aHa Yepe3 Hacoc C
TpyOONpOBOAOM  BOJOJEASHOW  CMECH,  OTJIHYAIOMIAasicsl  TEeM,  YTO
TPUI€HEpALlMOHHAsl YCTaHOBKA [IONOJHHUTENBHO CHaOXeHa ra3oTypOMHHOH
YCTaHOBKOM C  JJIEKTPOre€HEpaTopoM, MapOBBIM  KOTJIOM-YTHUIIU3aTOPOM,
IIPOTHUBOJABJICHYECKOH NapoBOM TypOMHOI C perymupyeMblM OoTOOpOM Iapa
3JIEKTPOreHEPaToOpOM, IapOBBIM IOJOTPEBATENEM CETEBOM BOABI TEIUIOCETH,
NIapOBBIM CETEBBEIM IIOJOIPEBAaTEIEM CETEBOM BOJBl TEIUIOCETH, TEIUIOBBIM
NoTpebuTeNneM; ABYXCTYNEHYAThlii MapOBON KOMIIPECCOP BBIMOJIHEH COCTOSIIIAM
M3 JBYX IIOCIENOBATEIBHO BKIIIOYEHHBIX IO CXXHUMAeMOMY Mapy NapoCTPyHHBIX
KOMIIPECCOPOB ()KEKTOPOB); BHIXOJ ra30Boii TypOUHBI ra30TypOHHHOM YCTaHOBKH
COE€IMHEH Ia30XO0JI0M C IapOBBIM KOTJIOM-YTHUJIIN3aTOPOM, BXOJ KOTOPOTO CBSA3aH
TpyOOIIPOBOJIOM MHTATENLHONW BOABI 4Yepe3 ITMTATENIbHBIM HACOC C BBIXOIOM
TEIUIOOOMEHHOW IOBEPXHOCTH BOOSHOTO KOHAEHCATOpa;, BBIXOJ  KOTJa-
yTHIHM3aTOpa  CBS3aH  HApONpPOBOAOM  IIEPErpeToro mapa C  BXOAOM
IPOTHBOJABICHYECKOH  MapoBOH  TypOWHBI, BBIXOA  KOTOpOM  CBS3aH
[1apOIIPOBOJAMH C IIaPOBBIM MIOAOrPEBATENIEM CETEBOH BOABI TEIIOCETH, C BXOJIOM
NIapOBOr0 KOMIIpeccopa (9XKeKTopa) MEepBOH CTYHNEHH H C IOJOrpeBaTelieM
IIATAaTeJIbHOM BOJBI; BOASHOW KOHJEHCATOp CBS3aH TPYOONpPOBOAAMH BOJABI C
BHEIIHMM  BOAOOXJajguTeneM (TpaivpHeii); BBIXOA HCIApHTEN  CBI3aH
[IapONPOBOJIOM C KaMepoH CMEIIECHHsT NapoCTPYHHOro KOMIIpeccopa IepBO#
CTYNEHHM,  BBIXOJA IIO CXKAaTOMy Ilapy NapoOCTPyHHOro KoMmIpeccopa IepBoO#
CTYIIECHH COEJIUHEH IIepPBBIM apONpOBOAOM C COILIOBBIM  aIIlapaToM
KOMIIpecCOpa BTOpPOHM CTYINEHH, a BTOPHIM MapoOIpPOBOIOM C BEpXHEH YacThIO
KOpIlyca OTHAEIHUTENS >XHUAKOCTH; BXOJ IO Mapy BTOpPOHM CTYNEHH KOMIIpeccopa
(9xexTopa) coeAMHEH  MapONpOBOIAOM C pPEryJdMpyeMbiM OTOOPOM IapOBOi
TypOMHBI, BBIXOJ] IO CXXaTOMy Iapy O3TOr0 NAapPOCTPYWHOro KOMIIpeccopa
COCIMHEH Yepe3 TEIUIOOOMEHHYIO IIOBEPXHOCTh BOASHOTO KOHIEHCATopa H

APOCCEIIb KOHJACHCAaTa C BerHeﬁ HaCThIO KOpIyca OTHACIUTEIA XHIAKOCTH, a
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TpyOONpOBOJOM IUTAaTENbHONH BOIBI COEOMHEH 4epe3 IHTATENbHBIA HAcoC ¢
BXOJIOM KOTJa-yTHJIM3aTOpa; HUXKHISA YacTh KOpIyca OTHEIUTENS KHUAKOCTH
CBf3aHA TPYOONpPOBOAOM 4epe3 ApOCCeNb HEMCNApUBIIEHCS BOABI C BXOIOM
TEIUIOOOMEHHOM  IOBEPXHOCTH MCIAPUTENsA, BBIXOA KOTOPOH  COeIHHEH
IIapONPOBOAOM C COIUIOBBIM aIliapaToM IapoCTpyHHOro KOMIIpeccopa IepBOit
CTYIIEHH; BEpXHss 4acTb KOpIyca OTHAENHTENsA >XUAKOCTH OT Mapa CBs3aHa C
atMoc(epoil Yepe3 MapoBOil KEKTOp OTCOCA a3a, MPHYEM COILIOBOM ammapat
KEKTOpa OTCOCA rasa CBs3aH MAapONPOBOJOM C peryjJupyeMbiM OTOOpOM mapa
NapoBOM TypOHMHBI; HIDKHAS 4acTh BaKyyMHOW KaMephl WCHApUTENsd COeJHHEHa
gepe3 HacoC BOAOJIEASHOM CMecH, IIHEK W ITOBEPXHOCTb Harpeﬁa nozorpeBatens
nbJa ¢ TpyOOIpOBOAOM OIPECHEHHOHN BOJBI, BXOJA KOpIyca IOAOIpeBaTels JibJa
CBs3aH TPYOONPOBOJAOM C BBIXOJOM TEIUIOOOMEHHOM MOBEPXHOCTH BOISHOI'O
KOHJIEHCATOpa, a €ro BEIXOA CBA3aH TC TPyOOMpPOBOIOM MOpPCKOM BOZEBI, KOTOPHBIi
yepe3 JApoccenb 3 U OXJAAWTENb MOPCKOH BOABI COEAMHEH C HHXXHEH YacThio
BaKyyMHOH KaMepbl HCHApHUTENs, IIPH 3TOM BXOJl TEIUIOOOMEHHOH MOBEPXHOCTH
OXJIaJUTENs] MOPCKOH BOJIbI COEIWHEH C BBIXOJOM TEIUIOOOMEHHOM IMOBEPXHOCTH

HCIIapUTECIIA.
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