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(57) Uzo00pereHne mpenocTaBisieT TEHEPATOP MHO-
TOKOMITOHEHTHOT'O TEIJIOHOCUTEIS C UCTIONb30BAaHUEM
CTOYHBIX BOJl, FEHEPaTOP MHOTOKOMITIOHEHTHOTO Tel-
JIOHOCHUTEJIS C OMarHMYMBaHHEM CTOYHBIX BOJ M CIO-
co0 00pa3oBaHUSI MHOTOKOMITOHEHTHOTO TEIUIOHOCH-
Tensi. [eHepaTop MHOTOKOMITOHEHTHOTO TEIJIOHOCUTE-
JIsl C UCTIONH30BAaHUEM CTOYHBIX BOJ BKITIOYAET B ceOst
KopIryc reaeparopa (42), OH COIepXHUT KaMepy cropa-
HUs (41) u mapoByto kamepy (43), B BepXHEM KOHIIE
KaMepsl cropanust (41) coenuHseTcs mapoBasi Kamepa
(43), B BepxHEM KOHIIE TTapoBOil kaMepsl (43) nmeer-
cs1 cOpocHoM kaHai (431); BXogHAs 9acTh TeHEpaTo-
pa (20), ona mpucoenuHEHa K HIKHEW YacTH KOPITy-

ca reHeparopa (42); BHyTpH BXOIHOW YacTH TeHepa-
Topa (20) mmeercs coruto ropenku (10) u 3axwuraro-
i 3exTpon (3), kaHai BIycka BoAsl (28) m KaHAT
BeIBe/IeHHs HakumH (29). Hacrosiee n3o0pereHue He
TOJIBKO MOXKET YJOBICTBOPHTH TPEOOBAHHSIM TOPECHUSI
MPU BBICOKOM JIABJICHUH U 0E30MaCHOTO BHIBOJA MHO-
TOKOMIIOHEHTHOTO TEeIJIOHOCHTEIIS, HO B TO K€ BpeMsI
JIAaHHBIA T€Heparop elle MOXXET HCIOJb30BaTh CTOY-
HBIE BOJIbI, OJTYYEHHBIC MIPU CeMapaiyu ChIpoi Hed-
TH B Ka4€CTBE OXJIKAAIOIIEH BOJBI TeHepaTopa, ocy-
HIECTBISITH MPOIIECC OXJIAKACHHUS U 00pa30BaHus Ia-
pa, HEOOXOAUMOTO JIISi MHOTOKOMIIOHEHTHOTO TEILIO-
HocuTesst. Hacrosiiee n300pereHne He TOIBKO SKOHO-
MHUT PECypChl YHCTOM BOJBI, HO U CHIDKACT BBHICOKHUE
M3ICPIKKH OYMCTKH CTOYHBIX BOJI.

IV 9¢9C6L107



WO0/2017/206282 PCT/CN2016/089995

P34303639EA

I'EHEPATOP MHOI'OKOMITIOHEHTHOTI'O TEIIVIOHOCHUTEJIA C
NCITOJIB30BAHUEM CTOYHBIX BO/1, TEHEPATOP
MHOI'OKOMITIOHEHTHOI'O TEINIOHOCHUTEJIAA C OMAT'HUYUNBAHUEM
CTOYHBIX BOA 1 CITOCOBb OBPA3OBAHHUA MHOI'OKOMITIOHEHTHOTI'O
TEIIVIOHOCHUTEJIA

00/1a¢TH TEXHUKH

Hacrosmee H306peTeHHC OpeacTaBEICT ICHEPATOP MHOTOKOMITOHCHTHOTO TCIINIOHOCUTCIIA C
HCIIOJIB30BAHHUCM CTOYHBIX BOJ, TICHEPATOP MHOTOKOMIIOHCHTHOTO TCIIJIOHOCHUTCIL C
OMarHu4MBaHUCM  CTOYHBIX BOA H CIoco0 06pa30BaHI/I$[ MHOT'OKOMIIOHCHTHOI'O

TETUIOHOCUTEIIA, UCTIONIb3yEMBIE B TEXHUYECKOU chepe TOPEHHUS PH BHICOKOM JABIICHHH.

YpoBeHb TEXHUKH

TexHONMOTHS ~ MHOTOKOMITOHEHTHOTO  TCIUIOHOCHTENI TPH  TEPMHYECKOW  JTOOBIYE
BBICOKOBSI3KOM HE(TH — ITO OIHA M3 CAMBIX BBICOKOAI()(EKTHUBHBIX HOBBIX TEXHOJIOTHI,
KOTOpas 001agaeT BHICOKOH 3()(PEKTHBHOCTRIO CrOPaHUS, MPEUMYIIECTBOM SKOJOTHYECKOH
OXpaHbl M OSKOHOMHH OJHEpPrmd 0e3 BbIOpOCAa YIVIEPOAa; BBICOKOTEMITEPATYPHBIH
MHOTOKOMITOHEHTHBIH  TEIJIOHOCHTENT,  TONYyYaeMbId TPH  TOMOINM  TEXHOJIOTHH
MHOTOKOMITOHEHTHOTO TETUTOHOCHTEIS, MMEET KOMIUIEKCHBIH MEXaHU3M JOTIOTHUTETbHOM
A00BMH HE(TH, YTO MOKET B 3HAYUTEIBHOH CTEMEHH MOBBICUTH MPOU3BOIUTEIHHOCTD

OJUHOYHOM CKBaKUHBI U KOXPPHUITHEHT HEDTEOTHAYH.

TexHomOTH MHOTOKOMITOHEHTHOTO TEIUIOHOCHTENSI TPUMEHSETCS I J00bH He(PTH U3
HE()TEHOCHBIX TIECYAHWKOB, €€ OCHOBHBIM OOOpPYHOBAaHHEM SBIAECTCA TeHeparop. B
HACTOSIIEE BPEMS, TEXHOJOTHSI MHOTOKOMITOHEHTHOTO TEIUIOHOCHTENS, O0OPa30BaHHOTO B
pesynbpTaTe OXJAXKACHHUS TIeHeparopa M Tra3000pa30BaHMsA JEMHMPAIU30BAHHOW BObI,
ABIIETCS 3peno TexHojoruer. OmgHa TpeTh 3arpar Ha mo0by HeQTH W3 HEe(YTEHOCHBIX

MECYAHUKOB TIPUXOMUTCA HAa 00paOcOTKy Boabl. C IENbI0 peanu3amud J00bau HedTH
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TETUTOBBIM METOJAOM TPH HHU3KHX PACX0JaX, UCIONB30BAHWE CTOYHOHM BOMBI, TOYyYEHHOM
MPH CETapalyy ChIPOH HEPTH IIs OXJNKACHHUA TEHEPATopa W TO3BOJIUT 3HAYHUTEIHHO
CHHU3UTH 3aTPaThl HA 00PaOOTKY BOABI B MPOLIECCE TOOBMMU BBICOKOBA3KOM HEPTH\HEPTH U3

HE (1)T€HO CHBIX IICCYAaHHUKOB.

CyniecTBytomas TEXHOJIOTHS €II€ CIELUATbHO HE MPUMEHSAET CTOYHBIE BOJBI B KAYECTBE
OXJIAKJAIOIEN BOABI reHepaTopa. [1oaTomy, cymiecTByeT HeOOXOAMMOCTh B MPEACTABIICHUN
reHepaTopa HOBOTO THIA M CHoco0a 00pa3oBaHUS MHOTOKOMITIOHEHTHOTO TETUIOHOCHUTEIIS
reHepaTopa HOBOTO THIA M CHoco0a 00pa3oBaHUS MHOTOKOMITIOHEHTHOTO TETUIOHOCHUTEIIS

AJ pCHICHUS, TTIOCTABJICHHOT'O BBIIIC BOIIPOCA.

CyuiHoCTH U300peTeHus!

Lensro HACTOAILETO U300peTeHHS ABIACTCA NPEICTABICHUE reHeparopa
MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTENS C HMCMOJNBb30BaHUEM CTOYHBIX BOA. OH HE TOJIBKO
MOXET YAOBIETBOPUTH TPEOOBAHUAM TOPEHHUS TPHU BBICOKOM [ABIICHHH H 0€30MacHOTO
BBIBOJIa MHOTOKOMITIOHEHTHOTO TETUIOHOCHUTENS, HO B TO K€ BPEMsI JIAHHBIN T€HEPATOP €IIIe
MOJKET HCTIOIb30BAaTh CTOYHBIC BOJBI, TOJYyYECHHBIC TIPH CEMAPANHMUA CHIPOH HEPTH B
Ka4eCTBE OXJIAKAAIOMIEH BOABI TEHEPATOpa, OCYLIECTBIATH MPOLECC OXJIAKIACHHUS H
00pa3oBaHUsA Tapa, HEOOXOAUMOTO UIi MHOTOKOMIIOHEHTHOTO TEIIOHOCHUTENS. JlaHHBIN
TreHepaTop MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTENS C HCIOJIb30BAHUEM CTOYHBIX BOJ HE
TOJIPKO SKOHOMHT PECYPCHl UMCTOW BOABI, HO M CHHKAET BBICOKHE H3/ACPKKH OUYUCTKH

CTOYHBIX BOJ.

JIpyroii menpl0  HACTOAIMETO W300pPETEHHS ABISETCS TPEACTABICHHE TeHeparopa
MHOTOKOMITOHEHTHOTO TEIJIOHOCUTENS € OMArHWYMBAaHUEM CTOYHBIX BOJ, KOTOPBIM HE
TOJTBKO MOJKET VYIAOBIETBOPUTh TPEeOOBAHHWAM TOPEHHWS TIPH BBICOKOM JABICHHH H
0€30MacHOTO BBIBOA MHOTOKOMITOHEHTHOTO TEIUIOHOCHUTES, HO B TO K€ BPEMS C TIOMOIIBIO
YCTPOHCTBA OMATHHYUBAHHUA BOJBI MO’KHO OCYINECTBIATH O0Pa0OTKY 1O OMArHUYHWBAHHIO
MOJABAEMBIX B JAHHBIM T€HEPATop CTOYHBIX BOA. OOpa3oBaHWE HAKHIIK B CTOYHBIX BOJAX

CPAaBHHUTEJIBHO PBIXJIOE, YTO JETAeT YIOOHBIM CIIMB HAKWUIM U3 reHeparopa. KoHcTpykums
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AAHHOIO TCHCpaTropa MHOTOKOMITIOHCHTHOI'O0 TCILTOHOCHUTCIIA € HCIIOJIb30BAHHUCM CTOYHBIX

BOJI PallMOHAJTbHAS, O€30TMACHAS W HAJAEIKHAS, UMEET JITUTETHHBIA CPOK CITYKOBL.

Fme opHOM u3 1enedl HACTOALIETO H300PETEHHA SBIAETCS MPEIOKEHHUE CIIOCco0a
00pa3oBaHHMA MHOTOKOMIIOHEHTHOTO TEIUIOHOCHTEeNA. JlaHHBIM Ccmoco®  MO3BOJSIET
00pa30BaTh MHOTOKOMIIOHEHTHBIH TETUIOHOCHUTENIb, U K TOMY JK€ MOJKET OCYIIECTBIATH
00pa0OTKy OMAarHMYMBAaHUA TOCTYMAIIUX B TE€HEpParop cTouHbIX Boxa. OOpazoBaHMe

HaKHWITH CTOYHBIX BOA CPABHUTCIIPHO PBIXJIOC, UTO ACIACT y,Z[O6HBIM CJIMB HAKHMIIH.

I[JI?I AOCTHKCHUA BBIMICYKA3aHHBIX ueneﬁ OpcaACTaBJICHBI CIICAYIOMIUE TCXHUYCCKUC

pELICHUA:

Hacrosmee H306peTeHHe npeAOCTAaBILKACT rCHEPATOP MHOTOKOMIIOHCHTHOTO TCIIOHOCUTCIIA
C HCIIOJIB30BAHHCM CTOYHBIX BOI. FeHepaTop MHOTI'OKOMIIOHCHTHOI'O TCIINIOHOCHTCIIA C

HUCIIOJIb30BAHUECM CTOYHBIX BOA BKIIXOYACT B ceos:

Koprnyc reneparopa, OH COOEP)KHT Kamepy CTOpPaHHS M TAPOBYID KaMepy BHE Kamepsbl
CTOpaHUs, BEPXHISA 4YaCTh KaMEPHI CTOPAHUS COOOMIAETCS C MAapOBOM KaMEpOW, BEPXHSSA

YacTh MAPOBOH KaMePBI COOOIMAETCS CO COPOCHBIM KaHAJIOM.

BxonmHas yacTh reHeparopa, OHa TPUCOCAMHEHA K HIDKHEM 4YacTH KOPIyca TEHEpaTopa,
BXOJIHAsA YacTh TE€HEPATOpa MMEET KOPIYC BXOJAHOW YacTH W YCTAHOBIICHHBIE B KOPITYCE
BXOJHOM YaCTH COIUIO TOPEIKH M 3KUTAKOMIMKI 3JIEKTPO/; COMIIO TOPENIKA U 3a’KUT a0
3MEKTPOJA PACTIONOKEHBI HAMPOTHB KAMEPBI CTOPAHMs; BHYTPH KOPIyCa BXOJHOW YacTH
PacCIIOJIO’KEH KaHAJT BITyCKa BOJBI, COOOTIAFOTIMICS C TAPOBOM KaMEPOU M KaHAJ BHIBEICHHS

HAaKUIIH.

[Tpu onTUMAaTPHOM CITOCOOE peanm3alIy, M0 OKPYKHOCTH BEPXHEH YaCTH MAPOBOH KaMEpHI

PAcIoNOKEHBI BOAONPUEMHBIE OTBEPCTHSA, KOTOPBIE COOOIMAOTCA C MAPOBOM KaMEPOH.

[Ipu onThManbHOM crmocoOe peanu3alMy, MapoBas KaMepa BKIIIOYAET COOOIMIArOIIUECcs
MapOBYIO KOJBIIEBYIO TOJIOCTh M TIOJIOCTh 00pa3oBaHUA mMapa. Mexay yImOMSHYTOW BBIIIE

KaMepou CropaHuss W TApoBOM Kamepod (OPMHUPYETCS TapoBas KOJBIEBAS TOJIOCTb.
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[TapoBas kamepa HaJx KaMepod cropaHus (GOPMHPYET MOIOCTh 0OpazoBaHms mapa. Kanan

BITyCKa BOJBI M BOJXOTIPUEMHBIE OTBEPCTHSA C MOJIOCTHIO 00Pa30BaHU MMapa.

[Ipn onTumManpHOM CcHOCOOE peanM3alvy, K BHYTPEHHEH TOPLEBOM TOBEPXHOCTH,
PACHONOKEHHON HANpPOTHUB KOPIyCa BXOAHOM YacTH M KaMepbl CrOPaHMsl, MPHUMBIKACT
TEPMOCTOMKHU U30TALMOHHBIN CIOM, COTUIO TOPEJIKU U 3a’KUTAFOIIUAN STIEKTPOJ TEPMETHYHO

YCTaHOBJICHBI B TCpMOCTOfIKOM HU30JIAITUOHHOM CJIOC.

[Ipu onTUMaNBHOM CTIOCOOE peanH3aliy, Ha BHYTPEHHEH TOPLIEBON MOBEPXHOCTH KOPIyCa
BXO/JIHOM YacTH o00pasyercs NOJOCTh OXJIAXKACHUA, BBIIIECYMOMAHYTHIH TEPMOCTOMKHIMA
M30JILIMOHHBIN CJIOM HAXOAWUTCA HAJ MOJOCTBIO OXJIAKIACHHUA, KaHA BIIyCKa BOIBI 4Yepes

MOJIOCTh OXJIAXKACHHSA COOOIMACTCS ¢ TAPOBOH KAMEPOU.

[Tpu onTumabHOM crioco0e peaM3alny, MaTepHaiaMi BBIMIEYKA3aHHOTO TEPMOCTOMKOTO

W30JIILIMOHHOTO CJIOA ABJIIOTCA BOJb(pam, TaHTAJ, PEHUH UM OCMHUH.

[lpu onmTUMampHOM CIOCOOE peanu3aluH, TOJIIIHHA BBIIEYOMIHYTOTO TEPMOCTOHKOTO

U3OJIAIIHOHHOTO ¢J10a cocTaBigeT 20 MM ~30 MM.

[Tpu onTUMambHOM CIOCOOE peaM3alliK, BOJAa B KAaHAJ BITyCKa BOJBI SBIICTCS CTOYHOM

BOJIOM.

[Ipu onTumanpHOM CTIOCOOE peaHM3al|H, MO OKPY)KHOCTH BHYTPH BXOZHOW 4YacTH
YCTAHOBJICHBI KaHAJIbl BBIBEJCHUSA HAKHUIIM, TUAMETP KAHAJIOB BBIBEJECHUA HAKUMH 15 MM -

25 MM.

[Ipu omTHManmpHOM cmoco0e peanu3alud, HAa BHYTPEHHEH TOPLEBOW TOBEPXHOCTH,
PacloNIO’KEHHOW HANpPOTHUB KOPIyca BXOAHOM YacTH M KaMEpbl CropaHusi, HMeeTcs
KOJIbLIEBOM MAa3 AJIA BbIBEJEHUS Hakumu. KoableBoil ma3 1isl BEIBEACHHS HAKUIIM M TapoBas
KaMepa YCTAHOBJIEHBI COOTHOCHUTENBHO Jpyr jpyra. KaHanmel BbIBEICHHS HAKHUIIH

COO6H.[aIOTC$I C KOJIBLICBBIM I1a30M JJIAd BBIBCACHUA HAKHIIH.

Hacrosiimee  w300peTeHWe emie  NPEAOCTABIIET TEHEPATOP MHOTOKOMTIIOHEHTHOTO
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TEIJIOHOCUTENIT ¢ OMArHWMYHMBAHWUEM CTOYHBIX BOJ. [€HEparop MHOTOKOMIIOHEHTHOTO
TETUIOHOCHTENA C OMAarHMYMBAHHEM CTOYHBIX BOJA BKIFOYa€T B CE€OA: YCTPOWCTBO
OMAarHWYUBAHHA BOJBI, KOTOPOE UMEET TPyOy BITyCKa BOJIBI, CHAPYKH TPYOBI BITyCKa BOIBI
YCTaHOBJIEHO YCTPOWCTBO OMAarHMYMBAHHA BOA. Tpy0Oa BITyCKa BOIBI MU KAHAJ BITyCKa BOJBI
reHeparopa MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTENA € OMAarHUYMBAHUEM CTOYHBIX BOJ

COEIMHAIOTCS JIPYT C IPYTOM.

[Ipu onTUMAaNIbHOM CIOCOOE peamu3allii YCTPOHCTBO HAMArHWUYMBAHMA BOJABI BKIIIOYAET B
ce0s KOPIyC M YCTAHOBJICHHBIM B KOPIyce OJOK 3JIEKTPOMArHUTA MOCTOSHHOTO TOKA, OJNOK

QJICKTPOMArHuTa MOCTOAHHOTO TOKA HAXOAUTHCA HA BHEIIHEH CTOPOHC pr6BI BITYCKa BOJBI.

[lpu onTUManbHOM CHOCOOE peanu3alMyd ONOK OJEKTPOMATHHUTA TOCTOSHHOTO TOKA
BKIIIOYaeT B CeOA JBA CKPEIUICHHBIX BMECTe B (OpME TMOIYKOJEl TOIyOI0Ka
JNIEKTPOMArHUTA MMOCTOSHHOTO TOKA. Mexay MAByMs TOJYOIOKaAMH SIICKTPOMArHHUTA

MNOCTOAHHOI'O TOKA 3aKaTa ¢ ABYX CTOPOH YCTAHOBJICHHAA JKCJIC3HAA IUIUTA.

HpI/I ONTUMAJIBHOM CII0CO0E pcaimnu3anuu OJIOK OJICKTpOMAarHuTa MmMOCTOAHHOTO TOKa H

QJIICKTPOIMUTAHHUE ITOCTOAHHOTO TOKA COCOAUHATOTCA.

Hacrosmee w300peTeHHe eme MPEeAOCTaBIsSeT Cmoco0 0Opa3oBaHHS TEHEpaTropa
MHOTOKOMITOHEHTHOTO TEIUIOHOCHTEISI ¢ OMAarHWYMBAHUEM CTOYHBIX BOJ, JAHHBIH CIIOCO0

o6pa3013aH1/1>1 MHOTOKOMITOHCHTHOTO TCIINIOHOCUTCITIA BKIIIOYACT CIACAYIOIUC STallbI:

B TpyOy BIyCKa BOJABI YCTPOWCTBA OMATHHYWBAHHA BOJIBI HATHETAIOTCA CTOYHBIE BOJBI,
CTOYHBIE BOJBI ITOCIE OMATHWYMBAHUA B YCTPOMCTBE OMAarHWYMBAHUA BOJBI Y€pe3 KaHAI
BIIyCKa BOABI BXOAHOM 4YacTH TEHEPATOpPA HArHETAIOTCS B IIAPOBYIO KaMepy Kopmyca

reHepaTopa;

[Ipy BKIIOYEHHH 3aKUTATENBHOIO SJEKTPOAA, HYEpPE3 COIUIO TOPENKH MPUPOAHBINA ra3s
BIPBICKUBAETCA B KAMEPY CrOPaHUs KOPIyca I€HEPAaropa, MOCe TOro, KaK CTOYHBIE BOJBI B
MapoBOM KaMepe TMOTJIOMA0T TEIJIO0 KAMEPHI CTOPaHUs, IPOUCXOAHUT TpaHCPOpManusa B Tap

1 00pa3oBaHUE HAKHUITH;
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oOpasyromuiics Mocjae CKUTaHUA ra3 M Iap B MapoBOM KaMepe, MOCJE CMEIIMBAHUS B
BEPXHEH YaCTH MApOBOU KaMepsl (POPMUPYIOT MHOTOKOMIIOHEHTHBIH TETUIOHOCHUTEIb, 3TOT
MHOTOKOMIIOHEHTHBIM TETUIOHOCHTENH CITUBAETCA Yepe3 COPOCHOH KaHaJI, MPUCOETHHEHHBIH
K BEpXHEH 4acTu mapoBoi kamepbl. CTOYHBIE BOJBI TIOCTE 00Pa30BAHUA HAKHUIIA B MAPOBOM

KaMCpe CIIMBAIOTCA YCPC3 KaHAJIbl BBIBCACHWUA HAKWUIIU BO BXOI[HOﬁ HaCcTH reueparopa.

B ontuManpHOM crmocoOe peanu3aiMyi YyCTPOMCTBO HAMATHUYHMBAHHUS BOJABI BKJIFOYACT B
ce0s KOPITYC M YCTAHOBIICHHBIH B KOPIyCe OJIOK 3JIEKTPOMArHUTA TIOCTOSTHHOTO TOKA, OJIOK
3IEKTPOMATHHTHOTO TOKAa YCTAHOBJICH CHApy>KH TPyObI BIyCKa BOIBI, Ha JTale a) 4yepes
OJIOK DIIEKTPOMArHUTA MOCTOSTHHOTO TOKA CTOYHBIE BOJABI B TPyOe BITyCKa BOIBI MPOXOIAT

OMAarHU4HMBaHUC.

[Tpu onTUMATFHOM CITOCOOE PeaM3aI|H, IO OKPYKHOCTH BEPXHEH YaCTH MAPOBOH KAMEPHI
PAacIoNOKEHBI BOJAOTPHEMHBIE OTBEPCTHSA, KOTOPBIE COOOIAIOTCSA ¢ MAPOBOM KamMepou, Ha
JTamne c¢), map, MojJyYyaeMbId W3 BOJABI U3 BOJOTPUEMHBIX OTBEPCTHH B MAPOBOHM Kamepe,
CMEUIMBAECTC C  BBIOIEYNIOMSHYTHIM  MHOTOKOMIIOHEHTHBIM  TEIUIOHOCUTENIEM U

BBIOPACKIBAETCS Yepe3 COPOCHOM KaHaJl.

Oco0eHHOCTH U npeuMymecTBa TCHEPATOPa MHOTOKOMITOHCHTHOI'O TCIUIOHOCHTCIA C
HUCIIOJIb30BAHUCM CTOYHBIX BOJ, TCHEpATOpa MHOTOKOMIIOHCHTHOTO TCIIIOHOCHTCIIA C
OMArHU4YHBaHUECM CTOYHBIX BOJA H  CIIO coba 06pa3013aHH51 MHOTOKOMITOHCHTHOI'O

TCINIOHOCHUTCIIA HACTOAIICTO I/I306peTCHI/ISII

CrouHblc BOJBI, TMOJYUYCHHBIC TNPH CEMapaiMy ChIPOW He(TH, M3 KaHAlla BIyCKAa BOIBI
KOPITyCca BXOJHOW YaCTH, Y€Pe3 MOJIOCTh OXJIAKACHHUS KOPITYyCa BXOJHON YaCTH HATHETAIOTCS
B MAPOBYI0 Kamepy, JaHHbIC CTOYHBIC BOJBI HE TOJBKO MOTYT OXJIAJHUTh KOPITYC BXOTHOM
YaCTH, YBEJIMYUBAs CPOK CITy;KObI BXOJHOM 4aCTH reHeparopa, HO U €IIe MOKET MOTIOImaTh
TEIJI0O KaMephl CTrOpPaHWs © TPOHM3BOAUTH TasHpuUKauioo Tmapa, TpeOyemMoro s
MHOTOKOMITOHCHTHOTO TEIUIOHOCHTENA. KpoMe TOro, mocie mepexoja CTOYHBIX BOI B
ra3o00pa3HOC COCTOSHHE, HOHBI MAarHWS W KajbI[Ms B CTOYHBIX BOJAaX MOTYT OCEAaTh B

MapoBOo Kamepe, (GOPMHPYSA HAKWIb. JTa HAKWIL B HWTOTE YCIEITHO BBIBOAUTCA YEpe3
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KaHaJbl BBIBEICHUS HAKUITH B KOPIyce BXOAHOM YacTH. Hacrosmee n300peTeHHEe HE TOIBKO
MOJKET YIOBIIETBOPUTH TPEOOBAHHMAM TOPEHHA TPH BBICOKOM [aBICHHH W O€30TacHOTO
BBIBOJA MHOTOKOMIIOHEHTHOTO TEINIOHOCHUTENS, HO B TO K€ BPEMs JAHHBIN T'€HEPATOP €IIe
MOJKET HCTIONB30BAaTh CTOYHBIE BOJBI, TOJNYyYEHHBIE TPU CEMAPALMU CHIPOH HEPTH B
KayeCTBE OXJIAKJAIOWIEH BOJABI TE€HEPATOPa, OCYINECTBIATh NPOLECC OXJIAKICHHUA U
o0Opa3oBaHus Tapa, HEOOXOAMMOTO UIi MHOTOKOMIIOHEHTHOTO TEIJIOHOCHUTENS. JlaHHBIN
TE€HEPATOP MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTEINA ¢ HCIIOIb30BAHUEM CTOYHBIX BOJ MOXKET
LUPKYJIMPOBaTh U MOBTOPHO MCIIOJIB30BaThb CTOYHBIE BOJBIL, IOJYYEHHBIE IPU CEMapanyu
CHIPOM HE(TH, HE TOIPKO SKOHOMHUT PECYpPChl YHMCTOW BOABI, HO M CHIKAET BBICOKHE

HU3JCPKKHA OUYUCTKHU CTOYHBIX BO.

Ha BHyTpeHHEH TOpPUEBOM IOBEPXHOCTH KOPIyca BXOJHOM 4YacTH YCTAHOBICH
TEPMOCTOMKHAN W30JILMOHHBIN CJIOM, TOCJIE COECIMHEHHA KOpIyca BXOJHOM 4YacTH H
reHepaTopa, 3TOT TEPMOCTOMKHM M30JALMOHHBIN CIIOW KaK pa3 3aKyHIOPUT TOPLIEBYIO 4acTh
KaMepbl CTOpaHUs B TeHeparope W OyZeT oOpalieH HETOCPEJACTBEHHO K KaMepe CTOpaHud,
3¢ (eKTHBHO 3amMImas KOPIyC BXOAHOW YacTH, TMPEAOTBPAINAs MPSIMOE COTPUKOCHOBEHHE
KOpIyca BXOJHOM 4YacTH M KaMEphl CrOPaHMs, MPEAOXPaHsIs KOPIyC BXOAHOM 4YacTH OT
BBICOKOTEMTIEPATY PHOHM A0JIALINH, TIPOIJIEBAs TEM CAMBIM JAOJTOBEYHOCTH KOPITyCa BXOTHOM
YaCcTH; K TOMY >K€, COIJIO TOPEJIKH M 3a’KUTAIOIIUN 3IEKTPOJ, PACIONOKEHHBIE B KOPITyCe
BXOI[HOP'I qacTHu rCPpMCTUIHO YCTaHOBIICHBI B BBIIIICY KAa3aHHOM TCPMO CTOMKOM
W30JILIMOHHOM CIIO€, TI03TOMY OH MOXeT 3((EKTHBHO 3aIUMINATh COIUNIO TOPEIKH H
3KUTAIOMWN SJIEKTPOA, TPEAOXPAHATh OT BBICOKOTEMIIEPATYPHOU aONALNMH, MPOAJIEBATH

TEM CaMbIM TOJTOBCHYHOCTD COILIA TOPCIIKH U 3aKUTAOIICTO 3JICKTPOJAA.

[IyTeM NpOEKTHPOBaHUA MONOCTH OXJIAKIACHUSA BHYTPH KOPIyCa BXOJHOM YaCTH MOXKET
OCYIIECTBHUTh OXJAKIACHUE KOPITyCa BXOJAHOM YacTH, OJHOBPEMEHHO MOXKET MPOU3BECTH
OXJIAKACHUE TEPMOCTOMKOTO M30JALMOHHOTO CJIOA HEMOCPEACTBEHHO IIPOTHB KaMeEpsl
CTOpaHUs, NPEAOTBPAIIas BBICOKOTEMIEPATYPHYIO A0S0 W BO3HUKHOBEHHE CHUTYallHd
MOBPEXKIACHUA KOPIIyca BXOJHOM 4YacCTH B PE3YIbTATE BBICOKOTEMIIEPATYPHOM pPEAKLMH

MPHUPOTHOTO Ta3a.
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C moMOIIBI0 yCTPOMCTBA OMATHHYHBAHHA BOJBI OCYIIECTBIIET OMAarHWYUBAHHUE CTOYHBIX
BOJI, TIOTIA/TAFOIIUX B TEHEPATOP MHOTOKOMITOHEHTHOTO TEIUIOHOCHUTENS ¢ OMArHHYHUBAHUEM
CTOYHBIX BOJA, OOpa30BaHWE HAKWUIIK CPABHUTENbHO pbIXxioe. OOpa3oBaHHAsA CTOYHBIMHU
BOJJAMH HAKUIIb MOKET JIETKO OTCIIAWBAThCA OT BHEINHEH CTEHKH KaMephl CTOPaHHA H
BBINIAJIaTh B OCAJOK B TMApPOBOM KamMepe W B WTOTE€ YEPe3 KAHAIbI BBIBEACHHA HAKHITH
VCIEIIHO  CIAMBAETCA M3 TEHEparopa MHOTOKOMIIOHEHTHOTO  TEIUIOHOCHTENA  C
OMarHMYMBAHUEM CTOYHBIX BOJA. Kpome TOro, BBICOKOCKOPOCTHOM MOTOK CTOYHBIX BOJ
MOCJIe OMarHUYMBaHUs uepe3 TpyOy BIyCKa BOJBI B KOPITyCE€ BXOAHOH YacTH MOCTYMAET B
MOJIOCTh OXJIAKIACHHA, U TTOTOM TOMAJAET B MAPOBYIO KOJBIIEBYIO MOJOCTH MAPOBOM KAMEPHI.
JlaHHbBIE CTOYHBIC BOABI HE TOJIBKO MOTYT OXJIAJUTHh KOPIyC BXOAHOM YacTH, YBETHYHMBAsA
CPOK CITy’)KOBI BXOJHOW YacTH TEHEPATOpa, HO €IIe MOTYT MOIIOIMATh TEIUI0 KaMEphI
CTOpPaHMA, TEPEXOAs B Ta3000pa3HOE COCTOSHHE, CTAHOBACH HEOOXOAMMBIM IS
MHOTOKOMITOHEHTHOTO TEIIOHOCHTENs mapoM. Hacrosmee w#300peTeHHE peaaH30Balio
OMarHUYMBaHHUE CTOYHBIX BOJ, PELIMIIO MPOOJIEMY OTCIaWBaHHA O0PA3YIOMEHCS B CTOUHBIX
BOJAX HAKWUIM W €€ CJIMBa W3 TE€HEparopa, peaM30Bali0 LENbh O€30MacHOTO BHIBO/AA
MHOTOKOMITOHEHTHOTO ~ TEIUIOHOCHTENII Ul  TE€Heparopa  MHOTOKOMITOHEHTHOTO

TCINIOHOCUTECIII C OMAarHU4YUMBaHUECM CTOYHBIX BOJ.

I'padbuyeckue MaTepuabl

Jlmst Toro, 4roOBl TMOAPOOHEE TOSACHHTh TEXHHYECKOE PEHICHHE MPHMEpa peaTu3aliu
HACTOSMIETO W300PETEHMUS, HIDKE WAYT NMOSCHEHHUS TMPUIIOKEHHBIX PUCYHKOB, HCTIONb3YEMbBIX
MPU ONMHUCAHUMU TPUMEpPA PEAU3ALMH, COBEPLIEHHO OYEBUAHO, YTO HU)KE MPHIIO’KEHHBIC
PUCYHKH C TIOACHEHHEM - 3TO JMIIb HEKOTOPbIE MPUMEPHI peaIu3aldyd HACTOSIIETO
W300pETeHHsA, U PAJOBOTO TEXHHUYECKOTO TEPCOHANA JAaHHOW c(epsl, 4TOOBI HE TPATHTH

BpCMA Ha COSI/II[aTeJ'IBHBII\/'I TPYyA, MOKHO Ha OCHOBaHHH 3THUX qepTen(efI CAcIarb Jpyruc.

Puc.1 - KOHCTpPYKTMBHas CXeMa TI€HEPATOPa MHOTOKOMIIOHEHTHOTO TEIUIOHOCUTENA C

HCITOJIB30BAHHUCM CTOYHBIX BO/.
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Puc.2 — 310 yacTe A puc.]l B yBeNTUYEeHHOM MacIuTaoe.

Puc.3 — KOHCTpYKTMBHAas CXeéMa BXOJHOM 4YacTH TEHEPATOPa MHOTOKOMIIOHEHTHOTO

TCINIOHOCHUTCIIA C UCITIOJIb30BAHHUCM CTOYHBIX BOJA HACTOALICTO I/I306peT€HI/I$I.

Puc.4 — KOHCTpPYKTHBHAs CXeMa IeHEpaTopa MHOTOKOMIIOHEHTHOTO TEMJIOHOCHTENS C

OMATrHUYIHUBAHUCM CTOYHBIX BOJ HACTOAIICTO H306PCTCHI/I5[.

Puc.5 — KOHCTPYKTHBHas CXeMa CBEpPXy YCTPOMCTBA OMAarHWMYMBAaHUA BOJBI I'€HEparopa
MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTENISI C OMAarHM4YMBAaHUEM CTOYHBIX BOJ HACTOAILIETO

H300pPETCHHA.

Puc.6 - KOHCTPYKTHBHAsA CXeMa YCTPOUCTBA YAAICHUS HAKUIIH HACTOSIETO H300PETCHHUS.

Puc.7 — mpocTpaHcTBeHHas auarpaMma | yCTpOMCTBAa YAAJICHWS HAKWUIW HACTOSLIECTO

HW300pETCHHA.

Puc.8 — mpocTpaHCTBEHHass AuarpaMma 2 YCTPOMCTBA YAAJICHWS HAKWUIW HACTOSALIETO

HN300pETEHHA.

KoHkperHbIe croco0bl 0CYIIIECTBJIACHUS

Huxe OPHUBOAUTCA UYCTKOC W MOJTHOC TIOACHCHHUC TCXHHUYCCKOTO PCHICHHUA TIpUMCEpa
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peanu3any HACTOSIIET0 W300PETEHHSA C TOMOINBIO TIPUJIOYKEHHBIX PUCYHKOB, OYEBHIHO,
YTO ONHCHIBAEMBIE NMPUMEPHI peaM3aLMU — 3TO JIMINb 4acTh IIPUMEpPA peallM3alUu, a HE
nenas ero yactb. OCHOBBIBAsACh HAa 3TOM IPUMEPE peaM3alUU HACTOAMIETO H300pETEeHHU,
PAMOBOM TEXHWYECKUH TIEPCOHANT JAaHHOW cdepbl MOXKET, He Tpuiaras yCHIHH
CO3HJATEIBHOTO TPyJa, MOJIYYHUTh JPYTHME NPUMEPBI PEaNU3alMH, KOTOPBIE HAXOIATCA B

npeaeax OXpPaHbl HACTOAIIETO H300PETCHHUS.
Cnoco6 peanuzanuu 1

Kak moxazano Ha pwuc.1-3, HacTosmee U300pPETEHUE TMPENOCTABIAECT TEHEPATOP
MHOTOKOMIIOHEHTHOTO TEMJIOHOCHUTENSI C HCIOJIB30BAHMEM CTOYHBIX BOJ 4, KOTOpBIM
BKIIIOUaeT B ce0s Kopryc reHeparopa 42 W BXOAHYIO 4acTh reHeparopa 20, KpoMe TOTO:
Kopmyc reHeparopa 42 Bkimo4yaeT B ceOs Kamepy cropanus 41 u mapoByio Kamepy 43,
YCTAaHOBJICHHYIO BHE Kamepsl cropanusa 41, BepxHiaf dYacTh Kamepsl cropanus 41
cooOmaercst ¢ mapoBOH Kamepod 43, BEpXHss YacTh MapoBOM Kamepsl 43 TMPUMBIKAET K
coOpocHoMy KaHajy 431; BxomHas 4acTh reHepatopa 20 TPHMBIKACT K HIKHEW YacTH
Kopmyca reseparopa 42, BxomHas 4acTe reHeparopa 20 UMeeT KOpIyC BXOAHOM 4acTH 2 U
coro ropenku 10, yCTaHOBIEHHOE B KOPIMYCE BXOAHOM YacTH 2, U 3KUTAIOIINI 3JIEKTPO
3, comno ropenku 10 W 3aKHUrarOmMi 37IEKTPOA 3 PACHONIOKEHBI HAMPOTHB KaMEpPhI
cropanus 41, BHYTpH KOpmyca BXOJHOW 4YacTH 2 YCTAHOBJIEH KaHAJl BIYyCKa BOABI 28,

COOOIMAIOTIMICSA C TAPOBOU KaMepoH 43 1 KaHAIT BEIBEACHUS HAKUTH 29.

KonkpetHno, ¢popma kopmyca reHepaTopa 42 MUIHHIPUYECKASA, B €T0 IEHTPE YCTAHOBJICHA
kamepa cropanus 41, mapoBas kamepa 43 ycCTaHOBJICHAa BHE KaMmepbl cropanus 41, tem
caMbIM MEXKAy TapoBOM Kamepod 43 w kamepou cropanus 41 oOpasyercs mapoBas
KOJIBIIEBAs TIOJOCTh 432; OTBEpCTHE HA BEPXHEH YacTH Kamepbl cropanus 41 cooOmraercs ¢
nmapoBou kamepou 43, mapoBas kamepa 43, pacioIOKEHHAsT HABEPXY KaMepbl cropanus 41,
obOpasyetr monocTh obOpaszoBanus mapa 433. Ilaposas kamepa 43 pasneneHa Ha 2 YacTH,
MapoOBYI0 KOJIBLIEBYIO TONOCTh 432 BHH3y M TONOCTh oOpa3oBaHus mapa 433 HaBepxy,
mapoBas KOJbLEBAasA MONIOCTh 432 cOOOmAEeTCs ¢ TONOCThIO OoOpasoBaHus mapa 433,

BUJMMBIX TPAHMI] MEKIy HAMH HET. [IpUcOEMHEHHBIN K BEPXHEN YaCTH MAPOBOM KaMEPhI
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43 copocHoM kaHam 431 coobmaeTcs ¢ MOIOCTRIO 00pa3oBaHus mapa 433.

B manHOM nM300peTeHHH, KaKk MOKa3aHO HA PHC.2, HA BEPXHEW YaCcTH MapoBOH KaMepsl 43 1o
OKPY>KHOCTH PAaCIOJIOKEHBI BOJONPHUEMHBIE OTBepCTHs 434, BogonpHeMHbIe OTBEPCTHS 434
COOOIMArOTCS € TONOCTBIO OOpaszoBanus mapa 433 maposoui kameper 43. Uepe3 otu
BOJOTIpUEMHBIE OTBepcTHA 434 B TONOCTh 0Opa3zoBaHus mapa 433 TWOCTymaeT BOIHBIHA

IIOTOK.

B manHOM npumepe peanusanuy, 3TH BOAOIPHUEMHBIE OTBEpCTHA 434 ONapHO paguaibHO U
MPOTUBOIIONIOKHO PACIIOIOKEHBI HA BHEUIHEHW CTEHE BEPXHEW 4acTH IApOBOM KaMmepsl 43,
ele BOAOMPHEMHBIE OTBepcTHA 434 pacmoNokeHbl HAa OOMIEH TOPU30HTAITBHOW
MOBEPXHOCTH. Takum 00pa3oM, 3TO CHOCOOCTBYET TOMY, 4YTO BOJHBIE TIOTOKH,
BBIIIPBICKMBAEMBIE M3 BOJOIPHEMHBIX OTBEPCTHM 434, CTAIKUBAIOTCA B LIEHTPE MOJIOCTH
oOpaszoBanus mapa 433, ¢ OZHOH CTOPOHBI OOPA30BAETCS BOAHAS TBUTH T OXJIAXKICHUS
KopIyca reHeparopa 42, ¢ aApyrod CTOPOHBI, BOJHBIE ITOTOKH, BIIPBICKUBAEMBIC B IOJIOCTH
oOpa3oBaHus mapa 433 yepe3 3TH BOAOTIPHEMHBIE OTBEPCTHS 434, MOXKET TIOTTIOIIATH TETLIO0
Kopmyca reeparopa 42 u 00pa30BbIBATh TOPSYHN TIAP, STOT TOPSYHH TAP U Map U3 MapOBOH
KOJIBIIEBOM TIOJIOCTH 432 BMECTE ¢ ra3oMm, OOpasyrIIUMCs TOCIIe CrOpPaHUs ra3a B Kamepe

cropanus 41, CMEIIUBAIOTCSA U 0OPA3yFOT MHOTOKOMIIOHEHTHBIN TETIOHOCHTE]Tb.

Kak mokazano Ha puc.3, BXoaHas 4acTh reHeparopa 20 pacmonaraercsi B HWKHEM 4acTH
TreHEPATOPa MHOTOKOMITOHEHTHOTO TEIUIOHOCHUTENA C HMCIOJIb30BAHWUEM CTOYHBIX BOA 4,
nepupepUHHBIA BHEIMTHUA Kpal KOPIyca BXOJHOW YacTH 2 4Yepe3 COCIHHHUTEITHHBIC
3IEMEHTHI 24 COEIUHAETCS ¢ KOPIyCOM reHeparopa 42, BHyTPEHHAS TOPLEBast TOBEPXHOCTb
21 xopryca BXOAHOM 4YacTH 2 HAaxXOAWTCSA HANpPOTHUB KaMepbl cropanus 41 u maposou

Kamepsl 43.

B namHOM WM300peTeHHMH, Ha BHYTPEHHEH TOPLEBOM MOBEpPXHOCTH 21 KOpIyca BXOTHOM
YacTH 2 YCTAHOBJICH KOJIBIIEBHIHBIHN keJI00 25, BHYTPH 3TOTO KOJBIEBHIHOTO kemoda 25
YCTAHOBIIEHO YIUIOTHUTEIIBHOE KONBIIO 251, mocne COeAMHEHN KOPIyCa BXOJAHOMW YacTH 2 U

Kopmyca TeHeparopa 42, 3TO YIUIOTHHTENbHOE KONBIO 251 3¢¢eKTHBHO rapaHTHUpPyeT
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TEPMETHYHOCTH MEKITY KOPITyCOM BXOJHOM YaCTH 2 M KOPITyCOM reHeparopa 42.

BryTpu koprmyca BXOZHOM 4acTH 2 YCTAHOBIICH KaHAl COIUIA 22 W KaHAN 3aKUTAIOLIETO
3ieKTpoa 23, KaHal comia 22 M KaHall 3QKUTAI0INEro 3JIEKTPoAa 23 HaXOAATCSA HAIPOTUB
Kamepsol cropanus 41, commo ropenku 10 pacmonokeHO B KaHaJe cOmia 22, 3a’KUraroIun

3JEKTPOJ 3 PACTIONIOKEH B KAHAJIEC 3QKUTAKOIIETO dIeKTpoaa 23.

Jlanee, B COOTBETCTBHM CO CIOCOOOM peamu3anmyd | HACTOAMIETO H300pETeHHs, K
BHYTPEHHEM TOPLIEBOM IOBEPXHOCTH 21 Kopmyca BXOJZHOM 4YacTH 2 TMPHUMBIKAECT
TEPMOCTOMKHMN M30JBILUOHHBIA CIIOW 26, cOIIO ropenku 10 U 3aKHraromuu 37eKTpon 3
TEPMETHYHO BCTPOEHBI B 3TOT TEPMOCTOMKHM H3OJLMOHHBIA ClIoM 26. B paHHOM
W300pETeHUH, MarepuagaMu Uil TEPMOCTOMKOTO H30JILMOHHOTO CJOos 26 SABIAIOTCA
BONb(paM, TaHTaJ, PEHUH WIA OCMHH, TPUHHMAs BO BHHMaHHEe OOPaOOTKY W
NPAKTHYECKYI0 Ce0eCTOMMOCTh, JYYIIUM BBIOOPOM IS HM3TOTOBJICHHS TEPMOCTOHKOTO

H30JIILIMOHHOTO €101 26 OyAeT YUCTHIN BONb(paM IUIOTHOHW KOBKH. B maHHOM M300peTeHHH,
TONMIMHA JAHHOTO TEPMOCTOMKOTO H30SILMOHHOTO Cliosi cocTaBisieT 20 MM~30MM, OH

MOKET BbIAEpkaTh TemmepaTrypsl cBbiie 3000°C, 3TOT TEPMOCTONKHM U30IALUOHHBIN CIION
26 MoxkeT >(pQPEKTHBHO 3aNIMINATh COIUIO TOpelnkd 10 W 3KUTAIMUN JIEKTPOA 3,
MPEIOTBPAINATh BBICOKOTEMIIEPATYPHYIO AOJSIHIO, TPOJJIEBAas JOJTOBEYHOCTH COIDIA
ropenku 10 u 3akuraromero 3ekrpoaa 3. [lmomaae TepMOCTOMKOTO H30ISIHUOHHOTO CIIOS
26 TOKAECTBEHA IUIOIIAIH TOPLEBOM MOBEPXHOCTH KAMEPBI CTOPAHMS, MOCIIE COCIUHCHUS
KOPITyCa BXOAHOM 4YacTH 2 W KOopmyca reHeparopa 42, 3TOT TEPMOCTOMKUN H30JIAAOHHBINA
CJIOM 26 3aKpBIBACT TOPLEBYIO YacTh KaMepsl cropanua 41 U HAXOIUTCA HEMOCPEACTBEHHO
nepen kKamepou cropanus 41, OJOKUpys TPSMON KOHTAKT KOPIyCa BXOTHOW YacTH 2 H
Kamepsl cropanust 41, >pQexTHBHO 3amunias KOPIyC BXOAHOW YacTH 2, MPenoTBpamas

BBICOKOTEMIIEPATYPHYIO aOJISALMIO, POAJIEBAs JOITOBEYHOCTh KOPITyCa BXOAHOM 4acTH 2.

Jlanee, Ha BHYTPEHHEW TOPLEBOM NMOBEPXHOCTH 21 KOpIyca BXOJAHOM 4acTH 2 UMEETCA
MOJIOCTh OXJAKIACHUS 27, 3Ta TOJOCTh OXJAXKACHHS 27 TPEACTABIAET COOOM KEI00,
YCTAHOBJICHHBIM Ha BHYTPEHHEH TOPLEBOM MOBEPXHOCTH 21 Kopmyca BXOJHOM 4acTH 2,

TEPMOCTOMKHM M3OJALMOHHBIA CIIOM 26 PaCIONIOKEH CBEPXY IOJIOCTH OXJIAXKACHUA 27,
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KaHaJ BITyCKa BOJBI 28, yCTAHOBJICHHBIM BHYTPH KOPITyca BXOJHOM YacTH 2, COOOMIAETCs C

MOJIOCTHIO OXJIAKAeHHUS 27.

KonkpeTHO, BHYTpH KOpIyca BXOAHOW YacTH 2 TaK)Ke YCTAHOBJIEH KaHAJ CIIMBA M30BITKOB
271, 3T0 KaHaN ciauBa H30BITKOB 271 cOOOIIAETCs ¢ MOJOCTHIO OXJIAKACHHS 27, TIOCIIE TOTO,
KaK KOPIlyC BXOJHOM 4YacTH 2 TEPMETHYHO COCIMHACTCA C HIKHEM 4YacThiO KOpIyca
reHeparopa 42, K KaHany ciauBa H30BITKOB 271, KOTOPBIM PacmojaracTcsi Ha BBIXOJE
BHYTPEHHEHW TOPLEBOM MOBEPXHOCTH 21 KOpIyca BXOAHOM YacTH 2, MOYKHO MPHUCOECIUHHUTD
BBIITYCKHYI0 TPyOy 272, 3T0 BBITyCKHAs TPyOa 272 HaXOAWUTCSA HEMOCPEACTBEHHO HAIPOTHUB
MapoOBOM KOJBIEBOU monocTu 432, 00pa30BaHHON MEXKIYy MapoBOM Kamepoiu 43 u kamepou
cropanus 41, TeM caMbIM NPUBOAA K TOMY, YTO OXJIAKIAIOIAs BOJA, BIMBAIOLIAACA W3
KaHaja BIyCKa BOABI 28, TIPOMAA Yepe3 MOJOCTh OXJKIACHHUS 27, KaHANl CJIMBa U30BITKOB

271, BuBaeTCA B MapOBYIO KOJIBLIEBYHO MOJOCTH 432.

bnaromaps mpoeKTHPOBAHMIO TOIOCTH OXJIAXKIEHHUS 27 HACTOALIETO M300PETEHHUS, MOXKHO
OCYIIECTBUTh OXJIAXKJICHUE KOPIyca BXOJAHOM YacTH 2, OTHOBPEMEHHO MOKHO MPOU3BECTH
OXJKACHUE TEPMUYECKOTO M30ALMOHHOTO €0 26 HEMOCPEACTBEHHO HAMPOTUB KaMeEpPhI
cropanus 41, mpemoTBpamas BBICOKOTEMIIEPATYPHYIO AaOCAMI0 W BO3HUKHOBEHHE
CUTyallMM TOBPEXKJCHUS KOPIyca BXOJHOW YacTH 2 B PE3YyJIbTaTE BBICOKOTEMIIEPATyPHOM

pEeaKIUU MPUPOTHOTO Ta3a.

Paboumii mporecc reHeparopa MHOTOKOMITOHEHTHOTO TETIOHOCHTENS C HCITOIb30BAHHEM
CTOYHBIX BOJ 4 CIECAYIONIMW: CHavaja 4Yepe3 KaHal BIyCKa BOABI 28 BXOAHOM YacTH
reHeparopa 20 cTOYHBIE BOABI HATHETAKOTCA B MApOBYIO KaMepy 43 B KOpIIyce reHeparopa
42, cTOYHBIE BOJBI JAHHOTO W300PAKEHHUS SIBJISIFOTCS CTOYHBIMU BOJIAMH, TIOJTyY€HHBIMH TIPH
cemapanuu ChIpod He(QTH, OFHOBPEMEHHO YEpe3 COIUIO0 TOPENIKH, YCTAHOBICHHOE BO
BXOJHOM 4acTu TreHepatopa 20, B kKamepy ropeHusa 41 xkopmyca reHeparopa 42
BIPBICKUBACTCA MPHUPOIHBIN Ia3, IOTOM BKIIFOYAETCA 3Q)KUTAIOIIHAN dJIEKTPO 3, TPUPOIHBIN
ra3, BOPBICKUBAEMBIA M3 comia ropenku 10, cropaer, cyToyHas BOJAA, BIPBICKMBAcMas B
MapOBYIO0 KOJIBLIEBYK) TONOCTh 432, cHavalla 4yepe3 MOJIOCTh OXJaKACHHS 27 KOpiyca

BXOJHOM 4acTH 2 OXJIAKIAAET KOPIYC BXOAHOM YacTH 2 W €ro BHYTPEHHHUU TEPMOCTOMKHU
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H30JIAIUMOHHBIA CIOU 26, comno ropenkd 10 u 3aKurarommi 31EKTPoA 3, 3aTEM Ha BBICOKOU
CKOPOCTH BIOPBICKHBACTCS B MApOBYK KOJBLEBYIO NONOCTh 432 mapoBoM Kamepsl 43,
CTyO4Has BOJA BHYTPH NApOBOM KOJIBLEBOM MOJOCTH 432 MOKET MNOMIOmArh TEIIIO,
BBIpA0AThIBAEMOE B PE3yJbTATE CTOPaHHUA B Kamepe cropanHus 41, ¢ OgHOW CTOPOHBI OHA
HCTIONB3YETCA ISl OXJIAKIACHUS KaMepbl cropanus 41, ¢ Ipyros CTOpOHBL, CTOYHAs BOJA B
MapoBOM KONBLEBOM mMONOCTH 432 MOKET TOCHE TMOTIOMEHUS Tema o0pa30BBIBATH
MEPETPEThI Tap, 3TOT MEPETPETHIM Map MOXKET MOCTYNHUTh B MOJOCTh OOpa3oBaHUs mMapa
433, HaxXOIALIYIOCA HaJ MapOBOM KaMepou 43,A1ByOKHCH YITIEPOJA, KOTOpas, MOTOM 4epe3
BoJonpueMHble oTBepcTUA 434 B monocTh oOpa3oBaHusA mapa 433 BIPBICKUBAECTCS BOAA,
KOTOpass MOIIOIIAET TEIUI0O B BEPXHEHM YacTH Kamepsl cropaHus 41 M MIHOBEHHO
MPEBPAIIAETCS B Tap, STOT Map U ABYOKUCH YIIIEPOJa, BEIOpAachiBaeMast U3 KAMEPHI CTOPAHUS
41, a Taxoke Tap, BRIOPACHIBAEMBIH M3 TTAPOBOM KOJIBIIEBOM MOIOCTH 432 CMEIIMBAIOTCS, U B
KOHEYHOM HTOTE 00pasylOT BBICOKOTEMIIEPATYPHBI MHOTOKOMIIOHEHTHBIH TETFIOHOCHTEIT,
3TOT BBICOKOTEMIIEPATYPHBIM MHOTOKOMIIOHEHTHBIM TEIJIOHOCHTENb BBIBOAMTCA M3

cOpocHOTO KaHana 43 1, IpUCOETMHEHHOTO K BEPXHEH YacTH MapOBOM KaMepsI 43.

B nanHOM M300pa’keHWH, Ha BHYTPEHHEHW TOPLEBEH MOBEPXHOCTH 21 KOpmyca BXOTHOM
YacTH 2 YCTAHOBJICH KOJBLEBOW ma3 Ay BbiBeAcHUsA Hakumu 211. Konmpuesol mas s
BBIBEJACHUA Hakumu 211 B mapoBOM KOMBLUEBOM MOJOCTH YCTAHOBJIEH HAMPOTHUB MAapOBOM
KOJIIBLIEBOM TTONIOCTH 432 mapoBoH kamephl 43. B xopryce BXOAHOM YacTH 2 MO OKPY>KHOCTH
YCTaHOBJICHBI KaHAJBI BBIBEACHHUS HAKUTH 29. B manHOM crocoOe peanmn3anyu KOJTH4eCTBO
KAaHAJIOB BBIBEACHUS HAKUMH 29 MOKET ObITh 4 - 6, a THAMETpP KaHAJIOB BHIBSJICHHUS HAKHITH
29 15 MM - 25 MM, Takue KaHAJIbI BHIBEJICHUA HAKHUITH 29 W KOJIBIICBOM I1a3 /IS BHIBEICHHS
Hakumy 211 coobmarorcsa. Temmeparypa CTOYHBIX BOJ B MAPOBOM KOJBLEBOH MONOCTH 432
IPY MOITIOIIEHUH TEIUIA MOBBINIACTCSA, HOHBI MArHHUA W KaJIbLMs B CTOYHBIX BOJAX MOTYT Ha
BHEOTHEW CTEHKE Kamepbl cropanus 41 oOpa3oBeiBaTh Hakwib. JlaHHAS HAKHITb TIOCHE
OCBIIIAHUA OCENAET B MApPOBOM KONBLEBOM IONOCTH 432, M OKOHYATEIIBHO OCEJAET B
KOJIPIIEBOM Ta3e i BbiBeacHus Hakumu 211. TloToM maHHYI0 HaKWAIE HEOOXOTUMO
BBIBECTH M3 KOPITyCa BXOJHOM 4acTH 42 yepe3 KaHallbl BBIBCACHUS HAKUNM 29 B pEKHME

mudepeHIHaTBPHOTO JaBieHHUs. TakuM 00pa3oM, HAKUITh HE CMOXKET 3aCOPHUTH T€HEPATOP
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MHOTOKOMITOHCHTHOTO ~ TEIJIOHOCHUTENII C HCIOJNBb30BAHUEM CTOYHBIX BOJA 4, 4TO
obecrieunBaeT O€30MACHYI0O W HAACKHYI0 pPabOTy TeHEparopa MHOTOKOMITOHEHTHOTO

TCINTIOHOCHUTCIIA C UCITOJIB30BAHUCM CTOYHBIX BOJ, 4,

I'enepatop MHOTOKOMIIOHEHTHOTO TEIJIOHOCHUTENS C MCIHOJIB30BAHUEM CTOYHBIX BOJ,
HacTosmero u3oopereHus. CTOUHBIE BOABI, MOyYE€HHBIE TIPU CETIApPAIK CBIPOH HE(PTH, U3
KaHaJa BITyCKa BOJBI 28 KOPITyCa BXOJHOM YaCTH 2, YEPE3 MOJIOCTh OXJIAXKIACHUA 27 KopIyca
BXOJTHOM 4YaCTH 2 HATHETAKOTCA B MAPOBYIO Kamepy 43, JaHHBIE CTOYHBIE BOJABI HE TOJIBKO
MOTYT OXJIAJUTh KOPIyC BXOAHOW YacTH 2, YBEIHUYMBAsA CPOK CIy>KOBI BXOJHOM YacTH
reHeparopa 20, HO ¥ €Ie MOXET IOIVIOIIATh TEIUIO0 KaMephl cropaHusd 41 v IIPOU3BOAUTH
ra3uuKanuio mapa, TpeOyeMoro Ajsi MHOTOKOMIIOHEHTHOTO TerutoHocutemns. Kpome Toro,
mociie Mepexofa CTOYHBIX BOJA B ra3o00pa3HOE COCTOSHWE, WOHBI MAarHWA M KajbLUSA B
CTOYHBIX BOAAX MOTYT OCEIaTh B MapoBOH kamepe 43, (GOpMHPYS HAKUIb. DTa HAKHIIH B
WTOTE YCIEINHO BBIBOAUTCS Y€PE3 KaHAIIBI BBIBEICHHA HAKUIU 29 B KOPITyCE BXOJAHOM 4acTH
2. HacTosimee u300peTeHHE HE TOJIBKO MOXKET YIOBIETBOPUTH TPEOOBAHHAM TOPEHHSA TIPH
BBICOKOM JIABJICHHH M 0€30MaCHOTO BBIBOJA MHOTOKOMITOHEHTHOTO TETZIOHOCHTENIS, HO B TO
’K€ BPEMsI JAHHBIM T€HEPATOp €HIe MOXKET MCHOIb30BaTh CTOYHBIC BOABI, MOTYYCHHBIC MPU
Cemapanyy ChIpol HEe()TH B Ka4eCTBE OXJAKMAIOUIEH BOJBI T'€HEPATOpa, OCYLIECTBIATH
NpoIecC OXTAKACHUSI W 00pa3oBaHHA Iapa, HEOOXOOMMOTO TSI MHOTOKOMIIOHEHTHOTO
TEIJIOHOCUTEN.  [laHHBI ~ reHepaTOp  MHOTOKOMIIOHEHTHOIO  TEIUIOHOCHTENA  C
HCTIOIb30BAHUEM CTOYHBIX BOJ MOKET LIUPKYJIMPOBATh U MOBTOPHO HCIOJIB30BAaTh CTOYHBIC
BOJIBI, TIOJTyYE€HHBIEC TIPH CEMApallii CHIPOW HE(TH, HE TONBKO SKOHOMHUT PECYPCHI YHCTOM

BOJIbI, HO W CHHJKAET BBICOKHE M3JCPKKH OYHCTKH CTOYHBIX BOI.
Croco6 peanuzanuu 2

Kak moxkazano Ha puc.l - 5, HacTosmiee HW30OPETCHHE €IME MPEACTABISIET TEHEPATOp
MHOTOKOMIIOHEHTHOTO ~TEIJIOHOCUTENS] C OMAarHUYMBAHUEM CTOYHBIX BOJ, KOTOPBIM
BKITFOYAET B C€OA yCTPOMCTBO OMArHWYHMBAHUA BOABI 5 M YHOMSHYTBHIM BBIIIE B CIOCOOE
peamusanmu 1 reHepaTOp MHOTOKOMIIOHEHTHOTO TEIJIOHOCHUTENS C HMCHOJIB30BAHUEM

CTOYHBIX BOX 4, €ro CTPYKTypa, TPHHIMIEI PAaOOTHI M TOJOKHUTEIBHBIM PE3Y/IbTaT
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OJIMHAKOBBI CO CTIOCOOOM peaym3anyu 1, He OyieM BIaBaThCs B IOAPOOHOCTH.

Kopnyc 42 renepatopa MHOTOKOMIOHEHTHOTO TEIUIOHOCUTENS C HUCIIONB30BAHUEM CTOYHBIX
BOJA 4 BKIIOYAET B ceOs Kamepy cropanus 41 u mapoByro kamepy 43, yCTAaHOBIICHHYIO BHE
KaMepsl cropanus 41, BEpXHAA 4acTh KaMmepsl cropanus 41 cooOmaeTcst ¢ mapoBOH KaMepou
43, BepXHss 4acTh MAapOBOM Kamepsl 43 TPUMBIKAET K cOpocHOMY KaHamy 431; BXomHas
4yacTh reHeparopa 20 MpUMBIKAET K HIJKHEU YaCTH KOpIIyca reHeparopa 42, BXoaHas 4acThb
reHeparopa 20 UMeeT KOPIyC BXOJHOU YacCTH 2, COIUIO TOPEIIKH 2 U 3a’KUTalOIIUH SIIEKTPO,
3,yCTaHOBIICHHBIE B KOPITYyCE BXOJAHOM YaCTH 2, COILIO TOPENKHU 10 U 3aKUraromui 3JI€KTPos
3 pacHonoXKeHbl HAMPOTHUB KaMmepsl cropanus 41, BHYTpH KOpIyca BXOJHOM YacTu 2
YCTAHOBIIEH KaHAJI BITyCKa BOJBI 28, COOOIIAIOIIMIACA C TMapoBOW Kamepou 43 W KaHal
BBIBEICHUS HAKUTH 29. YCTPOWCTBO OMarHWYMBAHUA BOJIBI 5 HMeeT TpyOy BIycKa BOIbI 51,
CHapy’kH TPyObI BITyCKa BOJBI 51 yCTAaHOBIIEHO YCTPOMCTBO OMAarHMYUBaHUA BoA 52. Tpyoa

BIyCKa BOJBI 51 ¥ KaHas BIycKa BOJBI 28 COEAUHSIOTCA APYT C APYTOM.

KoHKpeTHO, yCTpPOMCTBO OMArHMYMBAaHHWA BOABI 5 HAXOAUTCA HA BHEIOHEH CTOPOHE
reHeparopa MHOTOKOMITIOHEHTHOTO TEIUIOHOCHUTENA C HMCIOJIb30BAHUEM CTOYHBIX BOA 4,
UMEET TPYyOy BIyCKa BOABI 51, CHapy»ku TPyOBI BITycKa BOABI 51 YCTAHOBICHO YCTPOUCTBO
OMAarHWUYUBAHUA BOJ 52, YCTPOHCTBO HAMATHHYHBAHHA BOABI 52 BKITIOYAET B ceOsS KOpIycC
521 u ycTaHOBICHHBIH B Kopmyce 521 snmeKTpoMarHuTa MOCTOSHHOTO Toka 522, Onok
3JIEKTPOMATHHUTA TIOCTOSHHOTO TOKAa 522 HaXOAWUTHCA HA BHEITHEH CTOpPOHE TPyOBI BIyCKa
BOABI 51. bIoK 3€KTpOMarHuTa MOCTOSTHHOTO TOKAa 522 W 3JEKTPOMUTAHHE MOCTOSTHHOIO

TOKa COCOUHATOTCA.

KonkpeTHO, Kak TOKa3aHO Ha pPHC.5, OJIOK JJIEKTPOMAarHUTA TOCTOSHHOTO TOKa 522
BKJIFOYAET B Ce0S JBAa CKPEIUICHHBIX BMeCTe B (opMe TONYKONEIl IOyOIoKa
3NIEKTPOMArHUTa TOCTOSHHOTO ToKa 523. Mexay aBymMs TONMyOIOKaMHU SIEKTPOMArHUTA

MOCTOAHHOTO TOKa 523 3a)karta ¢ IByX CTOPOH YCTAaHOBJICHHAA JKEJIE3HAS TUIUTA.

Pabouunii mporiecc reHepaTopa MHOTOKOMITOHEHTHOTO TETJIOHOCHTENSI ¢ OMAarHHYWBAHHEM

CTOYHBIX BOJ: CHayana, B TpyOy BIyCKa BOABI 51 ycTpoiicTBAa OMAarHWYMBAHUA BOABI 5
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HArHETAIOTCS CTOYHBIE BOJBI, CTOYHBIE BOJBI JAHHOTO M300PAYKEHUS SBIAIOTCS CTOYHBIMH
BOJAMH, TIOMYYCHHBIMH TIpU cemapammud ceipod  Hedrr. CTOYHBIE BOIABI TOCHE
OMAarHMYMBAaHUA B YCTPOMCTBE OMAarHWYWMBaHHA BOJBI 52 yepe3 KaHal BIYCKAa BOABI 28
BXO/JHOM 4YacTH re’eparopa 20 HarHETarOTCA B MAPOBYIO KOJBLEBYHO MONOCTh 432 mapoBoOu
Kamepsl 43, pacmlojio’)KeHHOW B Kopryce reHeparopa 42. OZHOBPEMEHHO 4epe3 COIIIo
TOPEJIKY, YCTAHOBJIEHHOE BO BXOJHOM 4acTH reHeparopa 20, B kamepy ropenus 41 kopmyca
reHeparopa 42BIPBICKUBACTCA PUPOJHBIN I'a3,; TOTOM BKIHOYACTCS 3AKUTAFOLIUHN 3IIEKTPO,
3, TPUPOAHBIM ra3, BIPBICKMBaEMBIM M3 coruia ropenku 10 cropaet, cyrodHas Boja,
BIIPBICKMBAEMAas B MAPOBYIO KOJIBLIEBYIO NMOJNIOCTh 432, CHayana 4epe3 MOJIOCTh OXJIaKICHHUA
27 xopIyca BXOZHOM 4acTH 2 OXJIAKJAET KOPIyC BXOJHOM YacTH 2 U €r0 BHYTPEHHHU
TEPMOCTOMKHIM H30JALMOHHBIA CJIOM 26, comio ropenku 10 U 3aKWrarmuil dIEKTpos 3,
3aTe€M Ha BBICOKOM CKOPOCTH BIPBICKHBACTCA B MAPOBYIO KOJBLEBYIO MOIOCTh 432 mapoBou
KaMmepel 43, cTyo4Has BOAA BHYTPH NMAapOBOM KOJBLEBOM MOJIOCTH 432 MOXKET MOIIONIATH
TETUTO, BBIPAOATHIBAEMOE B PE3YJIbTATE CrOPAHUS B KaMepe cropanus 41, ¢ OMHOW CTOPOHBI
OHA UCMOJIb3YETCA JIJIA OXJIAKACHUA KaMepbl cropanus 41, ¢ Apyroi CTOpOHBI, CTOYHAS BOAA
B TAPOBOM KOJBIIEBOW TMONOCTH 432 MOKET TOCJE TOTIOMEHHUS Terla 00pa30BHIBATH
MEPErpeThid map, STOT MEPETPETHINA Map MOXKET MOCTYIUTh B TOJOCTh OOpa3oBaHUs Mapa
433, HaxoIAIIYIOCA HaJa NapoBOM KaMmepou 43, OAHOBPEMEHHO TMOCJE COBEPIICHHOTO
CropaHusi TOIUTMBO B Kamepe cropanmsa 41 o0pasyloT OBYOKHCH VYIJIEpOJa, KOTOpas
BBIOPACHIBACTCS B TOJOCTh OOpa3oBaHWsA Tapa 433, HAXOMINIYIOCS B BEPXHEH 4YacTH
mapoBO# Kamepsl 43; MOTOM Uepe3 BOAONPHEMHBIE 0TBEPCTHA 434 B MONOCTh 00Pa30BaAHUSA
napa 433 BHOPBICKMBACTCA BOJA, KOTOpas IOMIOLIAET TEIUIO B BEPXHEHM YaCTH KaMEphI
cropannd 41 W MrHOBEHHO MNpPEBpAIACTCS B Map, 3TOT Map W JABYOKUCH YITIEPOAA,
BBIOpaceIBacMas M3 Kamepbl cropanmsa 41, a Tarke map, BHIOPACHIBAEMBIM W3 TMAPOBOM
KOJIBIIEBOM  monocTH 432 CMEmMBAIOTCA, W B KOHEYHOM HTOTE€  OOpasyroT
BBICOKOTEMIIEPATYPHBIH MHOTOKOMIIOHEHTHBIN TEIUIOHOCUTEND, 3TOT
BBICOKOTEMTIEPATYPHBI MHOTOKOMIIOHEHTHBIH TEIIOHOCHTEh BBIBOJUTCS H3 COPOCHOTO

KaHana 431, mpucoeAMHEHHOTO K BEPXHEH YaCTH NAapOBOU Kamepsrl 43.

[Io mpuumHE TOrOo, YTO MOCIE MOBBINICHWUA TEMIEPATYPbl CTOYHBIX BOJ B IAPOBOU



WO0/2017/206282 PCT/CN2016/089995
18

KOJIBLIEBOM TOJIOCTH 432, HOHBI KaJbLMd U MarHus HA BHEIIHEW CTCHKE KaMEPBI CrOPAHHUSA
41 MoTyT 00pa30BBIBATH HAKHUII, BCIEACTBUE YETO JAHHBIE CTOYHBIE BOJBI CHAYaja IMOCHe
OMarHUYMBAHUA B YCTPOMCTBE OMAarHUYMBAHUA BOJBI 5 MOCTYIAIOT B KOPIyC reHeparopa 42,
JAHHOE YCTPOMCTBO OMArHMYMBAaHHMA BOJABI 5 MHUKPOCKONIMYECKH YIY4YLIAET COCTOSHHE
00pa30BaHUS HAKUIHM CTOYHBIMH BOJAMH, a OOpa30BaHHAs CTOYHBIMH BOJAMH HAKHITh
CTAaHOBACH PHIXJION WM UMes (POpMY XJIOMBEB, MOKET JIETKO OTCIAMBATHCSA OT BHEIIHEH
CTEHKH Kamepbl cropanus 41 u BbIamath B OCaJ0K B MAPOBOM KOJBLEBOM MOJIOCTH 432
MapoBOM Kamepbl 43, U OKOHYATEIIbHO CIIMBAThCA W3 KAHAJOB BBIBEICHUA HAKUIU 29,

COEMHEHHBIX C NAPOBOM KOJIBLIEBOU MOIOCTHIO 432.

I'eHepaTop MHOTOKOMIIOHEHTHOTO TEIJIOHOCHUTENS C OMArHMYMBAHUEM CTOYHBIX BOJ
HACTOAIIETO H300pETEHMs, Yepe3 YCTPOWCTBO OMArHWYMBAHHUA BOJABI 5 OCYIIECTBIIET
OMarHMYMBaHWE CTOYHBIX BOJ, TOMAJAIOIIUX B TEHEPaTop, OOpPa30BAHWE HAKUIH
CpaBHUTENBHO pbIxjoe. (OOpa3oBaHHAs CTOYHBIMH BOJAMH HAKHIIb MOMKET JIETKO
OTCJIaMBAaTBbCS OT BHEINHEW CTEHKU KaMepsl cropanusa 41 u BbImagaTe B 0CaJ0K B ApOBOU
Kamepe 43 W B HUTOre 4epe3 KaHalbl BBIBCACHUSA HAKUOHU 29 YCHEIIHO CIMBACTCA W3
reHeparopa. KpoMe TOro BBICOKOCKOPOCTHOM MOTOK CTOYHBIX BOJ MOCJIE OMAarHUYUBAHHUSA
yepe3 TpyOy BIycka BOABI 28 B KOpPIyce BXOMHOH 4YacTH 2 TMOCTYyHaeT B TOJOCTh
OXJ@XACHU 27, ¥ MOTOM MONAJacT B MAPOBYIO KONBLEBYIO MOJIOCTh 432 mapoBOM Kamepsl
43. JlaHHble CTOYHBIC BOJABI HE TOJIBKO MOTYT OXJIAJAWTh KOPIYC BXOJHOM 4YacTH 2,
YBEJIMYWBAsA CPOK CITy’KOBI BXOJHOHM 4acTu rereparopa 20, HO eme MOTYT MOIJIONIATh TETUIO
KaMmepsl cropanus 41, mepexons B Ta3000pa3HOe COCTOSHUE, CTAHOBICH HEOOXOAUMBIM IS
MHOTOKOMITIOHEHTHOTO TEIUIOHOCHTENA mapoM. K TomMy »k€ MOXKXHO NpPEIOXpPaHATH OT
BBICOKOTEMTIEPATYPHOH a0IIIWK KaMepsl cropanus 41 w oxjaauTe Kamepy cropaHus 41.
HacTosmee n3o0OpeTeHne peann30Bai0 OMAarHUYMBAHWUE CTOYHBIX BOJ, PEIIWIIO MPOOIIEMY
OTCJIaMBaHUA OOPA3YIOMEHCS B CTOYHBIX BOAAX HAKWIKH M €€ ClIHBA W3 TEHEPaTropa,
peanu30Baio IWEmb Oe30MacHOTO BBIBOJA MHOTOKOMITOHEHTHOTO TEIUIOHOCHTENS JUIA

reHeparopa.

Croco6 peanuzanuu 3
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Kak mokazano Ha pmc.1-5, HacTosAmee W300pEeTeHHE MPEACTABIAET CIOCOO 0Opa3oBaHUS
MHOTOKOMITOHEHTHOTO ~ TEIUIOHOCHUTENs  JJIi  TEHeparopa  MHOTOKOMITOHEHTHOTO
TEIUIOHOCHUTENII C OMArHHYHUBAHUEM CTOYHBIX BOJX. YIOMSHYTBIH BBIOIE CIIOCOO
00pa3oBaHHUs MHOTOKOMIIOHEHTHOTO TEIUTOHOCHTENS SBIAETCA CIIOCOOOM 0Opa3oBaHHSA
MHOTOKOMITOHEHTHOTO ~ TEIUIOHOCHTEN  JJIi  TEHeparopa  MHOTOKOMIIOHEHTHOTO
TETUIOHOCHUTENI C OMAarHUYMBAHHEM CTOYHBIX BOJ B crocoOe peamusammu 2. CTpyKTypa,
MPUHLKI Ppa0OTBl W TOJOKUTENBbHBIM 3((EeKT yMmOMSIHYyTOTO BBIIE TIEHEPATOpa
MHOTOKOMITOHEHTHOTO TEIUIOHOCHTEIS C OMATHHYMBAHWEM CTOYHBIX BOJ OIHHAKOBBHI CO
crocoOoM peamu3anuu 2, He OyzmeM BaaBarbes B moapoOHocTH. CrocoO 00pasoBaHUs

MHOTOKOMIIOHCHTHOTO TCTINIOHOCHUTCIIA BKIIHOYACT CICAYIOIIUC STAallbI:

a) B TpyOy BmycKa BoAbI 51 yCTpPOWCTBA OMAarHUYMBAHUS BOABI 5 HATHETAIOTCS CTOYHBIC
BOJIbI, CTOYHBIC BOJBI MOCJIE OMAarHUYMBAHMA B YCTPOMCTBE OMarHMYMBAHUA BOABI 5 Uepe3
KaHaJl BIIyCKa BOJBI 28 BXOAHOM 4acTH reHeparopa 20 HarHeTaroTca B MapoByIO kamepy 43

KOpmyca reseparopa 42;

b) MmOrnomeHUs TEIIOTHIIEPEXOAAT B Tra3000pa3HOE COCTOSHHE, CTAHOBACH mapomllpu
BKJTFOUCHUHM 3aKUTaTeIbHOTO JJIEKTpoja 3, uepe3 cormio ropenkud 10 mpupoaHsii ras
BIPBICKUBAECTCA B KaMmepy cropanus 41 xopmyca reHeparopa 42, mocie TOro, Kak CTOYHBIC
BOABI B MAapoBOM Kamepe 43 NOMIOmMAKT TEIUI0 KaMmepsl cropanus 41, mpoHCXOaUT

TpaHcdopManus B Iap U 00Pa30BaHHUE HAKHITH,

¢) 00pa3yroNIHiCs MOCye CKUTaHMA Ta3 U Map B MApOBOH Kamepe 43, Tmociie CMEIIMBAHHS B
BEPXHEH YacTH MApoOBOH Kamepbl 43 (HOPMHUPYIOT MHOTOKOMIIOHEHTHBIH TEIUIOHOCHTEb,
3TOT MHOTOKOMIIOHEHTHBIH TEIJIOHOCHTENTh CIIUBAETCS dYepe3 cOpocHo kaHanm 431,
MPUCOECIMHEHHBIN K BepxHedl 4acth mnapoBo kamepsl 43. CTouHBIE BOABI IOCIHE
00pa30BaHUA HAKWUIH B MAPOBOM KaMmepe 43 CIMBAIOTCA Yepe3 KaHAJbl BHIBEACHHUS HAKHITH

29 BO BXOAHOM yacTH rereparopa 20.

KonkpeTHO TOBOpS, Ha 3Tarne a) yCTPOMCTBO HAMATHUYHMBAHUA BOJBI 52 BKIIFOYAET KOPITYC

521 u ycTaHOBIEHHBIA BHYTPH Kopiryca 521 OJOK 3IIEKTPOMAarHuTa MOCTOSTHHOTO TOKa 522.
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JIaHHBIN OJOK 3JIEKTPOMArHWTA TOCTOSHHOTO TOKa 522 yCTAHOBIIEH HA BHEIIHEH YacTH
TpyOBI Briycka Boasl 51. Uepes OOk 3MeKTpOMAarHuTa MOCTOSHHOTO TOKA 522 MO CTYTAOIIHNE
B TpyOy BITyCKa BOZBI 51 CTOYHBIE BOABI MPOXOIAAT MPOLIECC OMArHMYUBAaHKUA. B HacTosmem
HW300pPETEHHH CTOYHBIMHM BOJAMH SIBIIFOTCA CTOYHBIE BOJBI, TOJMYUYEHHBIE TPU CETapaliiu

CBIPOH HE(TH.

Ha srame b), yepes comno ropenku 10, ycTaHOBIEHHOE BO BXOJHOW YacTH reHepartopa 20, B
Kamepy ropenus 41 xopmyca reneparopa 42 BIPBICKMBA€TCA NPHUPOJHBIA TIa3; IIOTOM
BKJIFOYACTCS 3aKUTAOLIUHI JJIEKTPOJ, 3, IPUPOJHBIN I'a3, BIPBICKUBAEMBIM U3 COILIA TOPEIIKU
10 cropaet, cTouHass BOJa, BIPHICKMBAEMAsl B MAPOBYIO KOJIBLIEBYIO MOJNOCTh 432, cHayana
yepe3 MOJIOCTh OXJIKACHUS 27 KOpIyca BXOJHOM 4YacTH 2 OXJIaKIAeT KOPIYyC BXOJHOM
YacTH 2 W €ro BHYTPECHHUN TEPMOCTOMKHN HM30JSILMOHHBIN CIIOH 26, comno ropenku 10 u
3QKHUTAIOINUN JNIEKTPOA 3, 3aTéM Ha BBICOKOM CKOPOCTH BIPBICKMBAETCA B IApPOBYIO
KOJIBLIEBYIO TOJIOCTH 432 mapoBoil kKamepsbl 43, CTyo4Has BOJA BHYTPH IApPOBOM KOJBLIEBOU
moJIocTH 432 MOKET TMOTIIOMIATH TETUIO, BHIPA0AaThIBAEMOE B PE3yJIbTaTe CTOPAHUSI B KAMEPE
cropanus 41, ¢ OTHOM CTOPOHBI OHA UCTIOJIB3YETCSA IS OXJIAKACHUA KaMepbl cropanus 41, ¢
OPYTrOM CTOPOHBI, CTOYHAs BOJA B IAPOBOM KOMBLEBOM MOJNOCTH 432 MOMXKET IOCHE
MOTJIOMIEHUST TeIu1a 00pa3oBBIBATh TEPETPEThIH TAp, 3TOT TEPErPETHIH Tap MOXKET
MOCTYITUTh B TOJIOCTh 00pa3oBaHmsA mapa 433, HAXOIAIIYIOCS HAJX MapoBOW KaMepou 43,
OJHOBPEMEHHO TIOCJIE COBEPIIEHHOTO CrOpPaHWs MPUPOJHOTO ra3za B Kamepe cropaHus 41
00pasyroT ABYOKHCH YIIIEPOaa, KOTOpas BHIOPAckIBA€TCA B TIOJIOCTh 0Opa3oBaHus mapa 433,

HaxXOJAINYIOCA B BEPXHEW YaCTH MapOBOM KaMephl 43.

B nmamHOM mpumepe peanus3anuy, 4epe3 BOJONpPHEMHBIE oTBepcTha 434 Han moOpoBOM
KaMepol 43 B monocTs 00pa3oBaHus mapa 433 BIPBICKHBAETCS BOJA, KOTOPAs MOTTIOMIAET
TEIJIO B BEPXHEW YaCTH Kamephl cropanusa 41 ¥ MTHOBEHHO MPEBPAMIAETCS B Map, 3TOT Nap
W JBYOKHCH VIJIEpoJa, BhIOpackiBacMas W3 Kamepel cropanus 41, a Ttarke map,
BBIOPACHIBAEMBIN M3 TTAPOBOM KOIBLIEBOH MOIOCTH 432 CMENIMBAIOTCA, M B KOHEYHOM HTOTE
O0pa3yloT  BBICOKOTEMIIEPATYPHBIH ~ MHOTOKOMIIOHEHTHBIH  TEIUIOHOCHUTENb,  JTOT

BBICOKOTGMHepaTypHBIfI MHOTOKOMIIOHEHTHBIM TEIIJIOHOCHUTEIh BBIBOJAUTCA H3 C6pOCHOFO
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KaHana 431, mpucoeAMHEHHOTO K BEPXHEH YaCTH MTAPOBOU Kamepsrl 43.

[Io nmpuymHE TOTrO, YTO NOCIE TMOBBIMICHUA TEMIIEPATYPbl CTOYHBIX BOJ B IApPOBOU
KOJIBLIEBOM NOJIOCTH 432, HOHBI KaJbLMA U MarHus HAa BHEIIHEW CTCHKE KaMEPBI CrOPAHHUA
41 MoryT 00pa30BbIBATh HAKHWITH, BCICACTBHE YETO JAHHBIC CTOYHBIE BOABI CHAYaJia MOCIe
OMAarHAYMBaHUA B yCTPOMCTBE OMAarHUYHUBAHUA BOJBI 5 MOCTYMAKOT B KOPIYC reHeparopa 42,
JAHHOE YCTPOMCTBO OMArHMYMBAHHUA BOABI 5 MUKPOCKOMMUYECKH YIIYyYIIAET COCTOSAHHUE
00pa30oBaHUS HAKWUIA CTOYHBIMH BOJAMH, a 0OOpa30BaHHAS CTOYHBIMH BOJAMH HAKHITh
CTAHOBSICH PHIXJION WM UMes (OpPMY XJIOTIbEB, MOKET JIETKO OTCIIAWBATHCS OT BHEITHEH
CTEHKH Kamepbl cropanus 41 u BbIIamath B OCaJ0K B MAPOBOM KOJBLEBOM MOJIOCTH 432
MapoBOM Kamepbl 43, U OKOHYATEIIBHO CIIMBATHCA W3 KAHAJIOB BBIBEICHUA HAKUIKA 29,

COEAMHEHHBIX ¢ MaPOBOM KOJBLEBOM MONOCTHIO 432..

Cnoco6 o00pa3oBaHUsI MHOTOKOMIIOHEHTHOTO  TEIJIOHOCHUTENA, Yepe3  YCTPOMCTBO
OMAarHWYMBAHUS BOJBI 5 OCYIIECTBIIET OMArHWMYMBAHUE CTOYHBIX BOJ, IMOMAJAIOIIHUX B
TEHEPATOP MHOTOKOMIIOHEHTHOTO TEIUIOHOCHTENS C OMAarHWYMBAHHEM CTOYHBIX BOJ,
00pa30BaHWE HAKHIA CPABHUTEIHHO phixyioe. OOpa3oBaHHAS CTOYHBIMH BOJAMH HAKHITH
MOKET JIETKO OTCIIAMBATBCS OT BHEITHEW CTEHKH Kamepsl cropanus 41 u BbIagaTe B 0CaA0K
B NMapoBOM Kamepe 43 U B UTOTE Yepe3 KaHAIIBI BBIBEACHUSA HAKUIM 29 yCIEITHO CIUBACTCS
W3 TeHeparopa MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTENS ¢ OMarHWYMBAHMEM CTOYHBIX BOJ.
Kpome T0TO BBICOKOCKOPOCTHOM MOTOK CTOYHBIX BOJ MOCJIE OMArHUYHBAHUSA 4Yepe3 TPyOy
BIIyCKa BOABI 28 B KOPIYyCE BXOAHOM YacTH 2 MOCTYMHAECT B MOJOCTh OXJAXKACHUA 27, U
MOTOM IOINAJACT B MAPOBYIO KONBLEBYH NONOCTh 432 mapoBo kamepsl 43. JlaHHBIC
CTOYHBIE BOABI HE TOJIBKO MOTYT OXJIAJHWTHh KOPIyC BXOJHOM 4acTH 2, YBEIWYMBAA CPOK
CITy’KOBI BXOJHOHM YacTu TeHepaTopa 20, HO eme MOTYT MOTIIOMATh TETIO KAMEPBI CTOPAHUS
41, mepexoas B Ta3000pa3sHOE COCTOSHHWE, CTAHOBACh  HEOOXOAMMBIM IS
MHOTOKOMIIOHEHTHOTO TEMJIOHOCHUTENs mapoM. Hacrosmee wu300peTeHHe peanus3oBalio
OMAarHUYUBAHHUE CTOYHBIX BOJI, PEIIMIIO POOJIEMY OTCIIAMBAHUSA OOPA3yFOMIEHUCS B CTOYHBIX
BOJAX HAKUIM M €€ CIMBa M3 TEHEpaTopa, pealn30Bajo LENb Oe30MacHOT0 BBIBOAA

MHOTOKOMIIOHCHTHOI'O TCIINTIOHOCHUTCITA IJIA rCHEpAaTopa.
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Croco6 peanuzanuu 4

Kak mokazano Ha pwuc.6-8, HacTosmee H300pPETEHHE €Ie MPEIOCTABISIET YCTPOUCTBO
yJaneHus. Hakuu. JlaHHOE YyCTPOWCTBO YJAJ€HUS HAKUIIM MCHONb3YETCA B TEHEpaTope,
KOTOPBIM MOMKET 00pa30BaTh MHOTOKOMIIOHEHTHBIM TETUTOHOCHUTENb. JlaHHBIN TeHepaTop
MOJKET MCIIONIb30BaThcl B TIEPBOM CIOCOOE peanu3alMd B KAa4eCTBE TeHepaTopa
MHOTOKOMIIOHEHTHOTO TEMJIOHOCHUTENS C MCIONIBb30BAHUEM CTOYHBIX BOJ 4 MM BO BTOPOM
crocobe peanu3anyd B KayeCTBE TE€HEPATOpPa MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTENA C
OMarHMYMBaHUEM CTOYHBIX BOJ. JlaHHBIM TeHEpaTOp IMaBHBIM O00Pa30M BKIIOYAECT B ceOA
KOpIyC reHeparopa 42 W COECOMHSIOMYIOCA C HWJKHEM 4YacThIO Kopmyca reHeparopa 42
BXOAHYI0 4acTh re”eparopa 20. Kopmyc reneparopa 42 ummeer kamepaycropanus 41 u
YCTaHOBJICHHYIO BHE Kamepsl cropanus 41 maposyro kamepy 43. Mexxay nopoBoi kKamepou
43 u xamepoui cropanus 41 popmupyercs maposas KoibLeBas moinocTs 432. BxomHas yacTsb
reHepatopa 20 umeer kopmyc BxoaHOM 4acth 2. Kopmyc BxomHOM 4YacTH 2 uepes
BHYTPCHHIOIO KOHIIEBYIO TOBEPXHOCTh 21 TE€pPMETHYHO COCOUHACTCS C HWKHEH YacThIO
kopryca reHeparopa 42. Jlanublid reHeparop 4 JaHHOTO W300PAKEHHUS C HCIOIB30BAHHEM
CTOYHBIX BOJ B Ka4E€CTBE OXJIAKMAIOIMEH BOABI OXJIAKIAET TEHEpPAToOp W 0OpazoBarh map,
HEOOXOAMMBIN JJIT MHOTOKOMIIOHEHTHOTO TEIUIOHOCHTENS. JIaHHBIA TEHEpaTop MOKET
UMPKYJIUPOBaTh U MOBTOPHO HCIOJIb30BAaTh CTOYHBIE BOJABL, IMOJyYEHHBIE MPHU CEMapalyu
CBIpOM He(TH, HE TOTBKO SKOHOMHT PECYpPChl YHCTOW BOABI, HO W CHIDKAET BBICOKHE
W3JCPKKA OYUCTKH CTOYHBIX BOA. B JaHHOM HM300pETEHHH CTOYHBIE BOABI B TAPOBYIO
KOJIBLIEBYIO TOJIOCTh 42 reHeparopa 4 SIBISIOTCA CTOYHBIMHM BOJAAMH, TMOJTYYEHHBIMH TPH

cemapaiuH ceIpoil HeTH.

[Tocne mpuema Temyma kamepsl cropanus 41 cTOYHAs BOAA TEPEXOMHMTCA B Ta3000pa3HOE
COCTOSTHHE, W3 HOHA KaldbLHUsd M MarHusd B CTOYHOM BOJAE HA BHEINHEW CTEHE KaMepbl
cropanus 41 OTKIIaABIBACTCA HAKHUIIb, KOTAA TOJIIMHA HAKHUMHU JOCTHTACT ONMPEACIEHHOU
CTETICHW, HAKWITb caMa OTBajuBaeTca. B mpomecce rasudukanmdd CTOYHOW BOJBI H3-3a
OOJIBIION TIOTHOCTH HAKHWITH ITOJ, BO3JECHCTBHEM 3€MHOI0 TATOTCHHS HAKHIIb OCAXKIACTCI

Ha JHE Kopiyca reHeparopa 42, NOCTUTHYB ONPEAEIEHHOTO O00BbEMA, BBIMYyCKAETCA AT
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oOecreYeHUsI HOPMAITbHOW 3KCIUTyaTaliu reHepatopa 4.

HacTosmmii mpuMep HampaBlieH Ha PEIIEHHE BBHIMIEYKA3aHHBIX NMPOOIEM, HUCCIIEAOBATH H
pa3padboTamu yCTPOWCTBO YHAJCHHUS HAKHUIH. YCTPOWUCTBO YJAJCHHS HAKHITH BKIFOYACT
YacTh BBIBEICHUA HAKUTH 61, KONBIEBYIO TPYOyY AJIA BBIBEACHHUS HAKHUITH 62, CPEIU KOTOPBIX:
4acTh BBIBEJICHUA HAKUIHK 61 yCTaHOBIIEHa BHYTPH BXOAHOM yacTu reneparopa 20. /lannas
YacTh BBIBEACHUA HAkumu 61 BKIIOUaeT B ceOs KaHAIbl BBIBEACHHMA HAKUIHU 29, KaHAIbI
BBIBEJICHHUS HAKUIIH 29 YCTAHOBIIEHBI ITO OKPYKHOCTH U HA OJTMHAKOBOM PAacCTOSHUU BHYTPH
BXOAHOU 4yacTH reHeparopa 20. Konbuesas TpyOa A BEIBEACHUS HAKUIK 62 HAXOJUTCS B
HIKHEW 4YacTH T€HEepaTopa, Ha KOJBLEBOW TPyOe MM BBIBEJCHUS HAKUIMU 62 BITyCKHBIC
TPYOBI BBIBEICHUS HAKUIM YCTAHOBIIEHBI M0 OKPY)KHOCTH M HA OJUHAKOBOM PACCTOSHHHM.
OTH BHyCKHBIE TpPyOBI BBIBENEHHA HAKWMUA 621 W KaHAbl BBIBEJCHHA HAKUIH 29
cooOmatorcss. Ha konpueBoit TpyOe A BBIBEACHHSA HAKHUIK 62 YCTAHOBIIEHO BBIITYCKHOE

OTBEPCTHE HAKUIH 622.

KoHkpeTHO, KaHaJbl BRIBEACHUA HAKUMH 29 4acTH BHIBEACHHS HAKUMHU 61 yCTaHOBIICHBI B
KOpPIyC€ BXOAHOM 4acCTH 2, KaHAJIbl BBIBCACHUA HAKUIH 29 yCTAHOBICHBI IO OKPYKHOCTH U
Ha OJWHAKOBOM pACCTOSIHUM, B JAHHOM MPHUMEPE pealu3alMi BHYTPH BXOJAHOW 4YacTH
reHeparopa 2 MOKHO YCTAHOBHTH 4-6 KaHAJIOB BBIBEICHHUS HAKUIHU 29, THAMETP KOTOPBIX
coctaBmieT 15 mm — 25 mMm. Takoil AuameTp 3arIaHUPOBAH C YYETOM KOPOTKOTO BPEMEHH
BBIBEICHUS HAaKWUTH (puMepHO 1 - 3 cek.), 4ToOBI 00eCTeunTh OBICTPHIM OTBOJA HAKHITH B
PaBHOPACIIONOKEHHBIX OTBEPCTUAX YEPE3 KaHAJBI BBIBEICHUS HAKUIU 29 OT BXOJAHOM YacTH

reHeparopa.

Jlanee, B HacTosIeM W300PETCHHH JAaHHAS YacTh BBIBEJCHWS HAKWIH 61 emie BKITFOYaeT
KOJIBIICBOM Ta3 M BhIBeJACHUS HakKumu 211, 3TOT KONMBIEBOM ma3 AJid BHIBEJICHHSI HAKWUITH
211 ycTaHOBJIEH HA BHYTPEHHEN TOPLIEBOM NMOBEPXHOCTH 21 BXOAHOM YacTH reHepartopa 20,
KaHAaJIbI BBIBEICHUS HAKHAMH 29 W KOJBLEBOH I1a3 I BeIBEAeHHUS HakumH 211 cooOmarorest.
Ha BHyTpeHHEW TOpuLEBOM NOBEPXHOCTH 21 KOpmyca BXOJHOM 4YacTH 2 YCTAaHOBICH
KONBLEBOM Ma3 Ay BeiBeAcHHUA Hakumu 211. [IlupuHa KOIpLEBOrO masa MJid BBIBEICHUS

Hakuy 211 v muprHa NapoBOM KOJBLIEBOU MONOCTH 432 mapoBOU KaMepsl 43 ONMHAKOBAS.
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Korga xopmyc BXOZHOM 4YacTH 2 TEPMETUYHO COEJMHACTCS C HWKHEHM YacThIO KOpIyca
reHeparopa 42, KOIbLUEBOM Ma3 M1 BBIBEACHHUA HAakUmM 211 TOYHO Tak K€ YCTAHOBJIECH

BBEPX M BHU3 HAIIPOTHB MapOBOH KOJIBLIEBOU NON0CTH 432.

Ha pamHOM mnpumepe peanus3anuu, B BEPXHEW YacTH KaHalla BBIBEJCHUSA Hakunu 29
dbopMupyeTcs YTOTUIEHHBIH ke00 291. J[aHHbIN yTOTUICHHBIN keno0 291 u KonbIeBOH ma3
s BeIBeeHUsT Hakumu 211 cooOmarorcs. J|aHHBIA yTOTJIEHHBIM JKENO0 TPEACTABISICT
cO00H TIepeBEPHY THIN yCEUEHHBIH k€100, TI0 PopMe CXOKUN C BOPOHKOOOPAZHBIM KETOOOM.
Konctpykuus ytormieHHoro skemoda 291 oOecmeunmBaeT yCHEIIHOE TEUEHHUE HAKWUIHA B
KOJIPLIEBOM Tia3e AJii BbIBeIEHUS Hakumu 211 B yToruieHHBIN kxenod 291, u BbIBEACHHE

HAaKHITH YCPEC3 COOTBETCTBEHHBIM KaHAJI BHIBEICHHUSA HAKUIHU 29.

Konpuesas TpyOa A BbIBEACHUS HAKWUIHK 02 HAXOMUTCS B HIDKHEH YacTH reHeparopa. B
JAHHOM TIPHUMEPE PeaTH3aAIMH, BHEITHHHA BT KOJIBIIEBOW TPYOBI /I BHIBEACHHS HAKHUITH 62
MOXET OBITh €IUHON KOJBIIEOOPa3HON (POPMBI, CBA3aHHOW C BHYTPEHHEH YaCTHIO, HITH KaK
MOKA3aHO HAa PHUC.7, BHEITHWUH BHJ KOJBIIEBOH TPYOBI JJIA BBIBEACHHUS HAKHUIH 62 MOXKET

OBITH TyT0OOpa3HO# (HOPMBI, CBA3AHHOH C BHY TPEHHEH YaCTHIO, WITH TTOTYKPYKHOU (HOPMBI

B BepxHe# 4acTH KOBLEBOU TPYOBI I BHIBEACHHUS HAKWIK 62 YCTAHOBJICHBI BITyCKHBIC
TPYOBI BBIBEACHUS HAKUTIH 62 1, BIyCKHBIE TPYOBI BHIBEIEHUSA HAKUATH 621 YCTAHOBICHBI IO
OKPY>KHOCTH W Ha OJMHAKOBOM PACCTOSHHHM B BEPXHEW YaCTH KOJBLEBOW TPyOBI IS
BBIBEJCHUS Hakumu 62. B mgaHHOM mpumepe peanu3aiiii, Ha KOJBIEBOH TPyOe IS
BBIBEICHUS HakWmu 62 yCTaHOBIEHO 4 - 6 BIYCKHBIX TpyO BBIBEACHHA HAkumH 621,
KOJTMYECTBO TAKHX BIyCKHBIX TPYO BBIBEJICHUS HAKUMH 621 OZMHAKOBO C KOJHMYECTBOM
KaHAJIOB BbIBeJEHUS Hakumu 29. JlaHHBIE BIYCKHBIE TPYOBI BBIBEIEHHUS Hakumu 621 u

KaHAJIbI BBIBEICHUSA HAKUMH 29 COOTHOCATCA M COCTUHSIOTCA JIPYT C IPYTOM.

Ha Hapy»xHOW cTeHKe TaHHOW KOJBIEBOW TPYOBI IS BBIBEACHHUA HAKHUIA 62 YCTAHOBIICHO
BBIITYCKHOE OTBEPCTHE HAKUIH 622, 3TO BBIIYCKHOE OTBEPCTHE HAKHUIM 022 UCTIONB3yeTCA

JJIs1 CTUBA HAKUIK U3 TeHeparopa 4.

[Tporniecc paGOTHI JAHHOTO YCTPOMCTBA YAAJIEHUS HAKWUIHN CJICTYIONIHH: TT0 TMPHYHUHE TOTO,
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YTO TIOCIIe aOCOPOMPOBAHUS TEIUIOTHI Kamepbl cropaHus 41 teMmeparypa CTOYHBIX BOJ B
MapOBOM KOJIBLIEBOM MOJIOCTH 432 TeHeparopa MOBBINACTCA, WOHBI KaIbLUA W MarHus B
CTOYHBIX BOAAX MOTYT OOPa30BBIBATH HAKWITh HA BHENIHEW CTEHKE Kamepwl cropanms 41.
JlaHHas HAKUIb, TTOCJIE TOTO KaK OTBAJMBAECTCS, MOKET BBINNAJATh B O0CAJAOK B KOJIBLIEBOM
nasze Jid BeIBedeHus Hakumd 211 dactu BeIBemeHWUsT Haxkunu 61. Ilocne BeImazeHHWs B
0CaJ0OK OIIPEAEIICHHOIO KOJIMYECTBA, OTKPBIBACTCA BBIIYCKHOE OTBEPCTHE HAKUIM 622
KOJIPLIEBOM TPYOBI JJI1 BBIBEJCHUS HAKWUTK 62, TMOJA JEWCTBHEM OTPEACIIEHHON Pa3HUIIBI
naBiaeHus (mpuMepHO 5-20 Kr), HaKUMb B KOJBIIEBOM Ia3€ A BbIBeAEHUS Hakumu 211
MOCTYTIA€T B YTOIUIEHHBIE jketo0a 291, U mOTOM uepe3 KaHaibl BhIBEICHUA HAKWUMH 29 U
BITyCKHBIEC TPyObI BHIBEICHUS HAKUTH 621 coOMpaeTcs B KOJBUECBOW TPyOe sl BHIBEACHHUS

HAKUIHU 62, ¥ B UTOTE CIIUBACTCS YEPE3 BBIITYCKHOE OTBEPCTUE HAKUIIHU 622,

YCTpoHCTBO yAaleHUsI HAKHITA HACTOAIIETO W300PETEHUS, MOCIE TOTO KaK CTOYHBIE BOABI B
TEHepaTrope MocCjie TOMIOMICHHA TeIla TMEPEXOAAT B Ta3000pa3HOE COCTOSHHUE, HOHBI
KaJbI[Usl U MarHUs B CTOYHBIX BOJAX OOPa3yIOT HAKHITh. DTa HAKHITh MOMKET BBHITIAJIATH B
0CaJIOK B KOJIBIIEBOM Tia3e aJiA BbiBeAcHHsS Hakumu 211. Ilytem OTKPBITHS BBIIYCKHOTO
OTBEPCTHSA HAKWUIK 622 KONBIEBOW TPYOBI JJIA BBHIBEACHHS HAKWUIH 02, HAXOMAIMASCA B
TEHEpPATOPE HAKUIIb YEpPE3 KaHAJIbl BHIBEACHUS HAKUIMH 29 MOKET MOMEHTAJIbHO CIIUBATHCS
W3 TEHEPATOpa MO ACUCTBUEM OMPEACTCHHON Pa3HUILIBI IaBICHUA, H HE 3aCOPATh TEHEPATOP,

TaKUM 00pa30M, 0OECIIEYHBAsl €T0 OS30TACHYIO M HAJEKHYIO padoTy.

Bce BplleonucaHHOE — 3TO JIMIIb HECKOJIBKO MPHUMEPOB pealM3alMd HACTOSLIETO
W300pETeHHA, TEXHUYECKHHW TIEPCOHAN JAaHHOW OONACTH HAa OCHOBAHUHM COACP)KAHUS
OTKPBITOTO 3asBOYHOTO TOKYMEHTAa MOTYT BHOCHTH B NMPUMEPHI Peau3alMH HACTOSIIETO
W300peTEeHHS Pa3TUYHBIE H3MEHEHHS W MOTH(DUKAIIINH, TIPU 3TOM, HE BBIXO/S 34 PAMKH HJICH

W 00JTACTH HACTOSATIETO W300PETCHHA.
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dopmyiia uzodopereHusa

1. 'eHeparop MHOTOKOMIIOHEHTHOTO TEIUIOHOCHUTEINS C MCIIOIb30BAHUEM CTOYHBIX BOJ, €r0
OCOOCHHOCTH 3aKIIFOYAIOTCA B TOM, YTO YKA3aHHBIM TE€HEPATOP MHOTOKOMIIOHEHTHOTO

TCINIOHOCHUTCIIA ¢ HCITOJIb30BAHUCM CTOYHBIX BOJ BKIIIOYACT B ceOos:

Kopnyc reHepaTopa, OH COAEP)KUT KaMepy CropaHusi M TNapoOBYI0 KaMepy BHE KaMepbl
CTOpaHMs, BEPXHAA YacTh KaMEPhl CTOPAaHUsA COOOIIAETCA C MAPOBOM KAMEPOW, BEPXHSASA

4acTh MAapPOBOM KaMephI COOOINAETCS CO COPOCHBIM KaHAJIOM.

BxogHast yacTe reHeparopa, OHa TPUCOEAWHEHA K HW)KHEW YacTH KOPIyca TE€HEPATopa;
BXOAHAs YacTh T€HEpPATOpa UMEET KOPIYC BXOAHOW YACTH W YCTAHOBIIEHHBIE B KOPITyCE
BXOJHOHM YaCTH COIUIO TOPEJIKU U 3aKUTAIOIIMMI 3JIEKTPO; COIUIO TOPEJIKU U 3a’KUT a0
3NEKTPOA PACIIONIOKEHBI HAMPOTUB KaMEPbl CTOPAHUSA; BHYTPH KOPIyca BXOAHOM YacTH
PAcIIONIOKEH KAaHAJ BITyCKa BOJBI, COOOMIAFOIIUICS C TApOBOM KAMEPOU W KaHAJ BHIBEACHHS

HaKHITH.

2. CornacHO TPaBOBOMY TPeOOBaHHIO 1, OCOOCHHOCTh TE€HEPATOPAa MHOTOKOMITOHEHTHOTO
TEIJTIOHOCUTENS C UCTIONB30BAHUEM CTOYHBIX BOJ, 3aKIIFOYAETCA B TOM, YTO MO OKPY>KHOCTH
BEPXHEH YaCTH MApOBOM KaMepbl PACHOJOKEHBI BOJOMPUEMHBIE OTBEPCTHS, KOTOPBIC

COOOINAFOTCS ¢ TAPOBOW KAMEPOH.

3. CornacHO TIpaBOBOMY TpeOOBaHHIO 2, OCOOEHHOCTh T€HEPATOpPa MHOTOKOMITOHEHTHOTO
TEIJIOHOCUTENS C UCTIOJB30BAHUEM CTOYHBIX BOJ 3aKIIFOYAETCS B TOM, YTO MAapoBas Kamepa
BKITFOYAET COOOIMAONIMECS TAPOBYIO KOJBLIEBYIO TOJIOCTh M TOJIOCTh OOpPA30BAHHA Tapa.
Mesxay ymoMsHy TOH BBIIIE KAMEPOH CTOPAaHUS W TTAPOBOM KaMepou (pOpMHUPYETCs mapoBas
KOJIbIIeBass TONOCTh. [lapoBas kamepa Haj Kamepoil cropaHus (GOPMHPYET TOJOCTh

oOpazoBanus mapa. BogomprueMHbIe OTBEPCTHS COOOMIAIOTCS C TAPOBOH MOJOCTHIO.

4. CornmacHO TpaBOBOMY TpeOOBaHHIO 1, OCOOEHHOCTh TE€HEPATOPA MHOTOKOMITOHEHTHOTO
TEIJIOHOCUTENS ¢ UCTOJb30BAHUEM CTOYHBIX BOJ 3aK/IFOYAETCS B TOM, YTO K BHYTPEHHEH

TOPLEBOM MOBEPXHOCTH, PACIOJIOKEHHOH HANpPOTHUB KOPITyCa BXOJHOM YacTH U KaMeEphl
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CrOpaHusi, TPUMBIKAET TEPMOCTOUKHHN U30ISILIUOHHBIN CIIOW, COTUIO TOPEIIKU U 3KUTAK0 U

37€KTPOJ TEPMETHUYHO YCTAHOBJIEHBI B TEPMOCTONKOM H3OJIALIMOHHOM CJIOE.

5. CornacHo TpaBOBOMY TpeOoBaHUIO 4, 0COOEHHOCTh T€HEPATOPa MHOTOKOMITOHEHTHOTO
TEIJIOHOCHUTENS C MCHOIb30BAHUEM CTOYHBIX BOJ 3aKIIFOYAETCS B TOM, YTO HA BHYTPECHHEH
TOPLEBOM TOBEPXHOCTH KOPIyca BXOAHOH 4YacTH OOpa3yeTcss MOJOCTh OXJIAKIACHHS,
BBIIICYTIOMAHYTBIA TEPMOCTOMKHM H3OJALMOHHBIM CIIOM HAXOJUTCA HAJ IOJOCTBIO
OXJIQK/ICHUS, KaHall BIyCKa BOJBI Yepe3 MOJOCTh OXJAXKACHHUA COOOIMAeTcs ¢ MapoBOU

TIOJIOCTBIO.

6. CormacHo mpaBoBOMY TpeOoOBaHHIO 4, 0COOEHHOCTh T€HEPATOPA MHOTOKOMITOHEHTHOTO
TETUIOHOCHUTENS C HMCIOJb30BAHHUEM CTOYHBIX BOJ 3aKIIOYAETCS B TOM, YTO MaTepHAIAMH
BBIIIEYKA3aHHOTO TEPMOCTOMKOTO H3OJALMOHHOTO CJIOS SABISAIOTCA BONB(PaM, TaHTAI,

PEHUN UITA OCMHH.

7. CornacHo TpaBoBOMY TpeOOBaHHIO 4, 0COOEHHOCTh T€HEPATOPA MHOTOKOMITOHEHTHOTO
TEIJIOHOCUTENI C MCIONB30BAHHEM CTOYHBIX BOJ 3aKIIOYAETCS B TOM, YTO TOJIIUHA

BBIICYTIOMSHY TOTO TEPMOCTOMKOTO HU30JALMOHHOTO CII0st COCTaBIAET 20 MM~30 MM.

8. CormacHo mpaBoBOMYy TpeOOBaHHIO 1, 0COOEHHOCTHh T€HEPATOPA MHOTOKOMIIOHEHTHOTO
TEIJTOHOCUTENSI C UCIIOJIb30BAHUEM CTOYHBIX BOJ 3aKJFOYAETCS B TOM, YTO BOJA B KaHaJ

BITyCKa BOJIBI IBJIICTCA CTOYHOM BOAOM.

9. CormacHo TpaBOBOMY TpPeOOBaHWIO 1, OCOOEHHOCTh TE€HEPATOpPa MHOTOKOMITOHEHTHOTO
TETJTOHOCUTENS C UCTIONB30BAHHUEM CTOYHBIX BOJ 3aKIIFOYAETCA B TOM, UYTO MO OKPYKHOCTH
BHYTPH BXOJHOW YaCTH YCTAHOBJICHBI KAHAJbl BBIBEACHUS HAKHUIIA, JUAMETP KaHAJOB

BBIBEJCHHA HAKHAIIH 15 MM - 25 MM.

10. CornmacHo mpaBOBOMY TPEeOOBAHHUIO 9, 0COOCHHOCTh T€HEPATOPA MHOTOKOMITOHEHTHOTO
TEIJTOHOCUTENS C UCTONB30BAHUEM CTOYHBIX BOJ, 3aKJIFOYAETCS B TOM, YTO HAa BHYTPEHHEH
TOPLIEBOM MOBEPXHOCTH, PACTIONOKEHHOW HAMPOTHUB KOPIyca BXOAHOW YacTH U KaMephl

CropaHuAa, UMCCTCA KOJ'IBI.[CBOI\/'I I1a3 ajd BBIBCACHUA HAKHUIIH. KOJ'IBI_[eBOI\/’I I1a3 aJ1d BbIBCACHHA
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HaKHWITH U IMapoBadA KaM<Epa YCTAHOBJICHbBI COOTHOCHUTCIIbHO JAPYT JApyra. Kanansr BBIBCACHHA

HaKHIIH COO6H.[21IOTC$I C KOJIBLICBBIM I1a30M AJIA BbIBCACHHA HAKHIIH.

11.  CormacHo  mpaBoBbIM  TpeOoBamsaM  1-10,  0cOOEHHOCTH  TeHeparopa
MHOTOKOMITOHEHTHOTO TEIUIOHOCUTENIS C HCTIOIb30BAHHEM CTOYHBIX BOJ 3aKJIFOYAETCS B TOM,
YTO TEHEPATOP MHOTOKOMITOHEHTHOTO TEIUIOHOCHTENSA C OMATHHYMBAHHEM CTOYHBIX BOJ
eme BKIIOYAeT B ceOfA: yCTPOHCTBO OMAarHWYMBAHUA BOJBI, KOTOPOE MMeEET TpyOy BIyCKa
BOJIbI, CHAPY’KH TPYObI BITyCKa BOJBI YCTAHOBIEHO YCTPOHCTBO OMAarHUYMBAHUA BOA. Tpyda
BITyCKa BOJBI M KaHAJ BITyCKAa BOJBI T€HEPATOPA MHOTOKOMIIOHEHTHOTO TEIIOHOCHTEI C

OMAaroHn4iuBaHUCM CTOYHBIX BOA COCAHHAIOTCA APYT C APYTOM.

12. CormacHo mipaBoBOMY TpeOOBaHHUIO 11, 0COOEHHOCTH TE€HEPATOPA MHOTOKOMITOHEHTHOTO
TEMJIOHOCUTENS C OMAarHMYMBAHMEM CTOYHBIX BOJ 3aKJIFOYAETCA B TOM, UYTO YCTPOHCTBO
HAMArHWYMBAHHUA BOABI BKIIFOYAET B Ce0sl KOPIMYC M YCTAHOBIICHHBIM B KOpIyce OJOK
AIIEKTPOMATHUTA TTOCTOSTHHOTO TOKA, OJIOK 3JIEKTPOMArHHTA TTOCTOSTHHOTO TOKA HAXOTUTHCS

Ha BHEITHEH CTOPOHE TPYOBI BITyCKA BOJIBI.

13. CornacHo mpaBoBOMY TpeOOBaHHIO 12, 0COOCHHOCTh FeHEPATOPA MHOTOKOMITOHEHTHOTO
TEIJIOHOCHUTENS C OMATHUYMBAHHEM CTOYHBIX BOJ 3aKIFOYACTCSd B TOM, 4YTO OJIOK
JNEKTPOMArHUTA TOCTOSTHHOTO TOKA BKJIFOYAET B CeOsl Ba CKPEIUICHHBIX BMECTe B (hopme
MTOJTYKOJIEI[ TIOTyOJI0Ka 3JIEKTPOMATHUTA TIOCTOSHHOTO TOKAa. MEXIy IBYMS TOTYOJOKAMH
3JNIEKTPOMArHUTa TMOCTOSHHOIO TOKAa 3akara C JABYX CTOPOH YCTAHOBJIEHHAs JKeJe3Has

IJIkTAa.

14. CornacHo mpaBoBOMY TpeOOBaHHIO 12, 0COOCHHOCTh T€HEPATOPA MHOTOKOMITOHEHTHOTO
TEIJIOHOCHUTENS C OMATHUYMBAHHEM CTOYHBIX BOJ 3aKIFOYACTCSd B TOM, 4YTO OJIOK

DJICKTPOMArHuTa moCTOAHHOIO TOKA U SJICKTPOMHUTAHUC IO CTOAHHOTO TOKA COCAUHAOTCH.

15. CornacHo mnpaBoBbIM TpeOoBaHwaM 11-14, ocoOeHHOCTH cmocoba o00Opa3oBaHUA
MHOTOKOMITOHEHTHOTO ~ TEIUIOHOCHTENIs  JJIi  TeHeparopa  MHOTOKOMITOHEHTHOTO
TETUIOHOCHUTEA ¢ OMArHUYMBAHHEM CTOYHBIX BOJ| 3aKJIFOYAETCSA B TOM, YTO JAHHBIA CIIOCO0

o6pa3013aH1/1>1 MHOTOKOMITIOHCHTHOTO TCIINTIOHOCHUTCITIA BKITHOYACT CIACAYIOIHUC 3TallbI:
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a) B TpyOy BITyCKa BOABI YCTPOMCTBA OMAarHWYMBAHUA BOJIBI HATHETAIOTCS CTOYHBIE BOJBI,
CTOYHBIE BOJBI ITOCIIE OMATHWUYMBAHUA B YCTPOMCTBE OMAarHWYMBAHUA BOJBI YE€pPE3 KaHAI
BIIyCKa BOJBI BXOJHOM 4YaCTH TI€HEpPATOpa HArHETAETCA B IAPOBYKD KaMepy Kopiyca

reHepaTopa;

b) Ilpu BKIIOUEHHM 3aKUTATENBHOTO JJIEKTPOJA, YEPEe3 COIUIO TOPENKH NPUPOIHBIN ras3
BIPBICKUBAETCA B KAMEPY CTOPaHUs KOPIlyca I€HEparopa, Mocje TOro, Kak CTOYHbIE BOJBI B
MapoBOM KaMepe MOTITIOMIAI0T TEMJI0 KAMEPhl CTOPaHUs, MPOUCXOAUT TpaHCPOopMaLus B map

1 00pa3oBaHUE HAKHUIIH;

C) oOpasyrolIuiica Mocie CXKUraHusA ra3 ¥ Iap B IapoBOHM Kamepe, MOCje CMELIMBAHUS B
BEPXHEH YaCTH MapoOBOM KaMepbl (POPMHUPYIOT MHOTOKOMITOHEHTHBIH TEIUIOHOCUTENb, ITOT
MHOTOKOMITOHEHTHBIN TEIUIOHOCUTENh CIIMBAETCS Yepe3 COPOCHOM KaHA, IPUCOETHHEHHbIH
K BEpXHEH 4acTH mapoBoi kamepsl. CTOYHBIE BOJBI TOCIE 00Pa30BaHUS HAKHUITA B TIAPOBOM

KaMEpeC CIIUMBAIOTCA YCPC3 KaHAIbl BBIBCACHUA HAKHUITH BO BXOJTHOM YacTH reHeparopa.

16. CormacHo TIpaBOBOMY TpeOOBaHWIO 15, OCOOEHHOCTH cmocoba 0Opa3oBaHUSA
MHOTOKOMITOHEHTHOTO ~ TCIUIOHOCHTENI  3aKJIF0YaeTcsi B  TOM, 4YTO  YCTPOMCTBO
HAMArHUYUBAHUS BOJBI BKIIIOYAET B Ce0s KOPIYC M YCTAHOBJICHHBIH B KOpIyce OJIOK
ANIEKTPOMATHUTA TIOCTOSHHOTO TOKA, OJIOK JJIEKTPOMATHHTHOTO TOKA YCTAHOBIICH CHAPYXH
TpyOBI BITyCKa BOJBI, HA JTAIeE a) Yepe3 OJIOK DIIEKTPOMATHUTA MOCTOSTHHOTO TOKA CTOYHBIE

BOJIBI B TPYO€ BITyCKa BOJBI MPOXOIAT OMAarHUYMBAHHE.

17. CormacHOo TpaBOBOMYy TpeOOBaHWIO 15, 0COOEHHOCTH cmocoba oOpa3oBaHUA
MHOTOKOMITOHEHTHOTO TETUIOHOCHTEIS 3aKJTFOYAETCsl B TOM, YTO MO OKPY>KHOCTH BEPXHEH
YacTH MapOBOM KaMepPbl PACIOIOKEHBI BOJOIPHEMHBIE OTBEPCTHS, KOTOPHIE COOOIIAIOTCS C
MapoBOM KaMEpOU, Ha 3Tare C), map, NOTy4aeMbId U3 BOJBI H3 BOJOTIPUEMHBIX OTBEPCTHH B
MapoBOM  KaMmepe, CMEIIUBAETCS C  BBIIICYNIOMSHYTBIM  MHOTOKOMITOHEHTHBIM

TETJIOHOCHUTEJIEM M BHIOPACHIBACTCS Yepe3 COPOCHOM KaHAIL
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