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YCTPOMCTBO JJIA PEKYTIEPAITUM TEITJIA TA3A KPEKUHIA U
CITOCOB PEKVIIEPAIIMU TEIIJIA T'A3A KPEKUHI'A

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCS N300peTeHne

Hacrosimmee wu3oOpereHne oTHOCHTCS K OOJACTH TPOU3BOACTBA 3TUJIEHA, Oolee
KOHKPETHO, K YCTPOWMCTBY AJISl pEKYNEpaLiK TeIia ra3a KpeKUHra, Crocody peKynepariy Teria
rasa KpeKuHra u pakMOHUPYIOLIeH KOJOHHE.

YpoBeHb TEXHUKU

HCTOYHUKY CBbIpbsi, MOIBEpraeMble KPEKMHTY Ha YCTAaHOBKE NOJyuYeHHs JTHUJICHA,
BKJIFOYAIOT Ha(Ty, ra3oiib, T'MAPUPOBAHHYIO XBOCTOBYIO (ppakuuio HedTH, 3TaH, IPOIMaH,
cxrkeHHbl HeTsHOMU ra3 (CHI') u apyrue uCTOUHUKN HEPTEXUMUUIECKOTO ChIpbsi. MIcTOuHMKN
CBIpbS, TOJBEPraeMble KpPEKUHIY, MOTYT OBITh pa3/esieHbl Ha JKUIAKHE W Ta3000pasHble
UCTOYHHMKU ChIPbsi. ['a3 KpeKMHra >XHMAKOTO ChIPbsl MOJYHYAIOT B PE3YyJbTATe OCYIIECTBICHUS
KPEKHHIa B PEaKTOpe KPEKHHra SKHIKOTO CBIPbs, JUI KOTOPOTO JKHUAKOE ChIPbE MOXKET OBITH
BBIOPAHO W3 OFHOrO WM Oosee MCTOYHMKOB M3 uucia: Cs M BbIlIe JIETKUX YTIIEBOJOPOMAOB,
Ha(ThI, Ta30iJI1 U THAPUPOBAHHOIN XBOCTOBOH (paxim HedTH. I'a3 kpekuHra razoo0pasHOro
CBIPbSl TIOJIyYalOT B Pe3yJbTaTe OCYIIECTBICHUs] KPEKHMHra ra3o00pasHOro ChIpbsS B PEAKTOpE
KPEeKHHra ra3o00pa3HoOro ChIpbsi, U Ta3000pa3sHOE ChIPbE MOXKET ObITh BHIOPAHO M3 OJHOTO HIIH
0oJie UCTOYHUKOB M3 YMCJA. dTaHa, MpornaHa, OyTaHa, cyxoro HedTe3zaBomckoro raza u CHI.
ITotpebnenue sHepruu B Tpolecce KpekuHra cocrtajsier 50-60% oT morpeOnieHus Bcew
YCTAHOBKH, M, TAKMM 00pa3oM, PeKyTepaLusi BhICOKOTEMIIEPATYPHOIO OTXOISIIErO Teria rasa
KPEKHHra UMeeT OOJIbIIoe 3HAUYEeHUE JJIsi COePEeKeHUs] SHEPTUN U CHIDKEHUs! €€ MoTpeOIeHus: Ha
YCTAHOBKE MOJIyYSHHUS STHUIICHA.

[ToBbilmeHHast Temrepatypa HH3a (PAKLIMOHUPYIOLIEH KOJOHHBI —OO0YCIOBIMBAET
oOpa3oBaHHe YBEJIMUYEHHOTO KOJMYECTBA BOISHOIO mapa pasdaBiieHus, 0Opa3yrolierocs mnpu
UCIIOJb30BAHMH 3aKaJOYHOTO Macjia, TaK YTO MOXKET CHIDKATBCS PacXol BOISHOIO Iapa
CpemHero NaBJieHHs, HO OJHOBPEMEHHO MOBBILIEHHOE COAEpKaHHE TSIKENBIX KOMIIOHEHTOB B
3aKaJIOYHOM Macjie TPUBOIUT K JOCTIDKEHHIO BCE 0ojiee BO3PACTANOIIEH BBICOKOH BS3KOCTH
3aKaJIOYHOTO Macla, yXyIIarLiei pabodee COCTOSIHAE TETNIOOOMEHHUKA 3aKaJIOYHOT0 Macia, a
3TO BIEYET 3a COOOW 3HAYMTENbHYI HEXBATKY BOISHOrO mMapa pa3daBiieHus, 00pa3yromerocs
NP  UCTONB30BAHUU 3aKAJOYHOTO Macliia, 4YTO, CJIEOBATENbHO, TpPeOyeT YBEIHMUEHHOTrO
KOJIMYECTBA BOMSHOIO Mapa CPEeAHEro AaBJCHUsS] B KAUeCTBE JOMOJHEHHs U MO3TOMY OKa3bIBaeT
HeOJIaronpusTHOE BIIMSHUE Ha CTAOMJIBHOCTb paboThI, a TaKXKe YHEProcOepeKeHne U CHUKEHHE
noTpeOJieHus] HA YCTaHOBKE mojiydeHusi sTuieHa. C y4éToM BbIIIECKa3aHHOTO, HEOOXOIMMO

YAQAJIATDb TSKENBIE KOMIIOHCHTBI, HUMCHOLIHNECA B Tra3c¢ KPCKUHIA W 3dKaJIOYHOM Maclic. B
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JOTIOJTHEHNE K 3TOMY, a3 KPEKHHIa >XHIKOTO ChIpbs OOBIYHO CONEPIKUT OoJiee TSKENTbIE
KOMITOHEHTBI, [0 CPAaBHEHHIO C ra3oM KpPEKHMHIa ra3oo0pa3HOro ChIpbsi, U TBEPABIE YACTHIIBI
KOKCa, KOTOpbIe OyyT BBI3BIBATH 3aKYIIOPKY OOOPYIOBAHUS B 3aKaJIOUHON CHCTEME U OKa3bIBAThH
BO3/ICHICTBHE HA HOPMAJIbHBIA PEKUM pabOThl YCTAHOBKH.

B TpamuumMOHHOM mpoLecce ra3 KpeKMHra CHadana MepeMellaloT B KOTEN-yTUIN3ATOP
IUIsl W3BJIEYEHUs] BBICOKONOTEHLHUAIbHOW TEIUIOBOM 3HEPrUUM M MOJy4Y€HUs BOASHOIO Iapa
CBEPXBBICOKOTO JIaBJIEHHWSI B KauecTBe MMOOO4YHOro mpoaykra. [locne wucrnonb3oBaHus A
MOJIy4eHUs] BOASIHOTO Tapa CBEPXBBICOKOIO HABJICHUS a3 KPEKUHIa >KUIKOIO ChIPbs, Kak
npaBuIo, MOKeT uMeTh Temrepatypy 400-480°C, a gacTh raza KpeKMHIa ra3o000pa3HOro ChIpbs
MOCJIE UCIOJIB30BAHUS IJIsA MOJIy4eHHUs] BOASTHOIO Mapa CBEPXBBICOKOIO AABJICHUs], KaK MPaBUIIO,
MOkeT uMeTh Temmneparypy 350-380°C, panee MX OXJaXJAKOT BIPBICKMBAEMbBIM 3aKaJOYHBIM
MacJIOM JJisl CHHXKEHHsI TeMrepaTypbl raza kpekunra 1o 200-250°C, a 3arem HampasisilOT B
(bpakIHOHUPYIOMYIO KOJOHHY. [lpyras 4acTe rasa KpeKkMHIa ra3oo0pasHOTO ChIPbSI IOCTE
NPOXOXKICHUS uepe3 KOTEN-YTHIIN3aToOp BCE eIé HaXOAMUTCs Nmpu OoJiee BBICOKOH TeMmeparype,
00b14HO 480-520°C, Tak 4TO OHA MOJKET 3aKJII0YaTh B ceOe TOCTATOYHOE KOJUYECTBO TEIUIA JJIst
UCTIIAPEHUsST MPOMEXYTOYHBIX KOMIIOHEHTOB, HMMEIOLIUXCSI BO BIIPBICKUBAEMOM 3aKaJOUYHOM
Macjie, M BO3BpAlleHUs MX B (PPAKIHOHMPYIOIIYIO KOJOHHY BMECTE€ C Tra3oM KpEKHHTa.
HeucnapuBiuecs: TsK€nble KOMIOHEHTBI, COEpIKAIlMecss B *KHUAKOM (ase, OTBOAST, TaK UTO
BSI3KOCTh 3aKAJIOUHOTO MacJia MOXKET OCTaBaThCs B Mpeesiax 1esieCo00pa3HOro Iuana3oHa.

ITocne mpoxokaeHus: uepe3 3aKaJOYHbIH KOTEN 00a M3 YKa3aHHBIX JBYX MOTOKOB rasa
KPEKHHra Ta3000pa3sHOro ChIpbs HAXOISTCS MPH OTHOCUTENBHO BBICOKHUX TEMIIEpATypax, a 3TO
O3HauaeT, YTO peKyIepauus Teruia B TPaIULMOHHOM Ipolecce sBisieTcsl HepocTaTouHou. C
OPYTrOH CTOPOHBI, MOCKOJBKY YAAICHUIO TSXKEIBIX KOMIIOHEHTOB IPU KOHTAKTUPOBAHUU C ra3oM
KPEKHHTra ra3000pa3HOro ChIpbsi MOJBEPraeTCsl TOJBKO MaJash YacTh 3aKAJIOYHOTO Macia, MOXKET
IOCTUraThCs JIMIIb HEOOJBINOE YACTHYHOE YNAJCHUE TSKENBIX KOMIIOHEHTOB, a TeMIepaTypa
HHU3a KOJIOHHBI 3aKaJIOYHOIO MAaCJIa MO-TNPEKHEMY SIBJISIETCS OTHOCUTENIBHO HU3KOM.

B pononnenue k 3TOMy, BC€ Tra3bl KPEKHMHIa JOJDKHBI IPOXOAUTHh Y€pe3 KOJIIOHHY
(bpakMOHUPOBaHMs OE€H3MHA, YTO TpedyeT OOJBIIOro AUaMeTpa KOJOHHBI (hPaKIIMOHUPOBAHHUS
OeH3MHa © BIIEYET 3a CoOOW OoJyblime MPOOJEeMbl, CBSI3aHHbIE C H3TOTOBJIEHUEM U
TPAHCIIOPTHPOBKOH 000pyIoBaHMs. B HACTOSIIHIT MOMEHT BO3MOXKHOCTDb TPAHCIIOPTUPOBKH, KaK
npaBuiIo, TpeOyeT, YTO TUaMeTp KOJIOHHBI He IOJDKEH MPEBbIaTh 13,5 M, B IPOTHBHOM CiTydae
TPYHO PEAN30BaTh TPAHCIIOPTUPOBKY HA MECTO SKCILTyaTaluu.

Ha TpanuunoHHON yCTaHOBKE MOJIy4€HMs STUJIEHA a3 KPEKUHIa SKUIKOTO ChIPbsl, IOCIIE
MOJBEPraHusl €ro peKynepaluuyu TeIUla B KOTJIe-yTUIU3aTOpe, OXJAXACHUs B 3aKaJOYHOM

YCTpOﬁCTBe BIIPBICKUBACMBIM 3aKaJIOYHbIM MACJIOM HW CMCHIMBAHUA C Ta30M KpPEKHUHTa
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ra3o000pa3HOro ChIPbsI, MOABEPTHYTHIM PEKYIEPALUH TeIla B KOTJIE-YTWIN3AaTOpe, MOJAIT B
CEeKILIMIO 3aKaJIOYHOTO Maciia, CKOMIIOHOBAHHYIO B HIDKHEH YacCTH KOJIOHHBI ()PaKIIMOHUPOBAHUS
OeH3nHa. B xome Takux mporeccoB ra3 KpeKHUHra ra3o00pasHOro ChIpbsi, MOCHE PEKYIEpauu U3
HEero Teruia B KOTie-yTuinusarope (rasosas ¢asza, temmeparypa okosno 200°C), comepskut
MEHbIlIee KOJMYECTBO YaCTUL[ KOKCA U TSKENbIX KOMIIOHEHTOB, TOIZJa KaK ra3 KpEeKHUHra
JKHJIKOTO CBhIPbs, MOCJE PEKyNepaldy W3 HEro Telja B KOTJIEe-YTUIN3aTOpPE U OXJIAKACHUS B
3aKaJIOYHOM YCTPOICTBE BIPHICKMBAEMbIM 3aKAJIOYHBIM MAcCJIOM, CTAHOBHUTCA ABYX(a3HBIM MpH
temrnepatype okosno 400°C U comep:KUT 3HAUYUTENIbHOE KOJMYECTBO YACTULl KOKCA U TIKENbIX
KOMITOHEHTOB. J[Ba yKa3aHHBIX MOTOKA 3aMETHO OTJIHYAIOTCS JPYr OT Apyra mno (QpusH4ecKum
CBOWCTBAM, M WX CMelIaHHas o0Opa0OTka SKOHOMHUYECKH HelenecooOpa3sHa BCIIEACTBHE
HCKYCCTBEHHO 3aBbIIIAEMOM HArpy3KH MPHU pas3ieIeHUH.

Ha tpanuunoHHON yCTaHOBKE MOJYUYEHUs STUJICHA CEKIHsl 3aKaJIOUHOIO Macja KOJOHHbI
(dpakuroHNpoBaHKs OSH3MHA BBINOJHEHA B KOH(PHUIYpaLUH C MEBPOHHBIM (B BUAE «EJIOUYKH)
OTpa)kaTeJeM WM YTOJKOBOW CTajbi0 AJId YAAQJCHUS 4YacTHIL KOKCA, 3aXBAa4YE€HHBIX Ta3oM
KPEKHHIa, a 3aKaJOYHOE MAaCJO HW3BJEKAETCsl U3 HIDKHEM 4aCTH CeKLUHUHM 3aKaJO4YHOrO Macia
KOJIOHHBI (DPAaKLIMOHUPOBAHUSI OEH3MHA M COAEPKUT 3HAYUTEIBHOE KOJMYECTBO TSKEIBIX
KOMIIOHEHTOB U 4aCTHLl KOKca. /{71 yaaneHus 4acTull KOKCa, UMEKOLINXCS B 3aKaJJOYHOM Macie,
Kak MPaBUIIO, HEOOXOIUMO pa3MeIlaTh (GUIBTP Mepea MUPKYISILHUOHHBIM HACOCOM 3aKaJOYHOTO
MacJa, a TakXKe LIUKJIOHHBIN FHIPaBINUECKUI CenapaTop M YCIOKOUTENbHOE YCTPOICTBO MOCe
LUPKYJSILIUOHHOTO HACOCA 3aKAJOYHOI0 Macja, YTO BKJIHOYAET yBEJIHUYEeHHE KalUTaJIOBIOKEHUH,
00JIbIIOE KOJUYECTBO OOOPYNOBaHUS U TPEOOBAHHUS K YCTAHOBOYHOM TIOMATH 000Dy IOBAHUS.

B nomonmHeHue k 3TOMy, Ha TPAaIULHMOHHOW YCTAHOBKE TOJYYEHHUS STHJIEHA OOBIYHO
TpeOyeTcsi OTAENbHO YCTAHOBJICHHAS KOJIOHHA TOHIDKEHUs BSI3KOCTU 3aKaJOYHOT'O Macia Jyis
OTAENEeHUs TAKENBIX KOMIIOHEHTOB, CHIDKEHUS BSI3KOCTH Maciia U MOBBIIIEHUs €0 TEMIIEPaTypbl,
IPU 3TOM B KaueCTBE OTNAPHUBAIOLINX CPEJl UCIOJb3YIOT BHICOKOTEMIEPATYPHBIN ra3 KpeKUHIra
razoo0pasHoro ceipbsi (npu Temmnepatype 450-505°C) u BOAsSHOW map BBICOKOTO NABJICHUS U
BBOJST 4YacThb 3aKaJOYHOI'O Macja B KOJOHHY MOHM)XEHUs BA3KOCTH ISl OTHApUBAHUs, IPUUEM
TSDKENTbIE KOMITIOHEHTBl YAANSIOT W3 HH3a KOJIOHHBL, a KEJAeMyH CPEenHIOK (Ppakuuio
BO3BpALIAOT B KOJOHHY (pakuuoHHpoBaHus OeH3WHA. [lOCKONBKY KOJIOHHA TOHHKEHUS
BSI3KOCTH, KaK MPaBWIIO, CIIPOCKTHpOBaHa i paboTel mpHu Temmeparype okono 250-280°C, a
BBICOKOTEMIIEPATY PHBII ra3 KPeKHHra ra3000pasHOro ChIpbs MEPENaET CBOE TEIUIO 3aKAJTOYHOMY
Maciy Hpu Temrneparype juilb okoio 180-200°C, yTunuzanus Temna siBiseTCs HEJOCTaTOUYHO
5KOHOMHYHOU. Kpome TOro, mockoyibKy NpH BBICOKOW TEMIEpPaType KOJOHHA ITOHWKEHUs
BA3KOCTU BECbMa IOJBEP)KEHA 3aKYNOPUBAHUIO TSKENBIMU KOMIIOHEHTaMHU B HIDKHEH 4acTy,

NPU MPAKTHYECKON JKCIUTyaTallud OHAa OOBIYHO paldoTaeT MpH TeMIlepaType, HAMHOTO HIDKE
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CBOEU MPOEKTHOW TEMITepPaTypbl, YTO MPUBOIUT K NOCTIDKEHUIO ciaboro s¢dexra moHUKEeHHS
Bsi3kocTU. [lo3TOMy pabouyro TemmepaTypy 3aKaJlOYHOrO Macja BBIHY)KICHHO CHHIKAIOT BO
u30ekaHUe ero aBTOMOJMMepH3auuu. TakuMm 00pa3oM, HHU3 KOJOHHBI (PPaKLIHOHHPOBAHHS
OeH3nHa 3a0MpaeT MEHbIIE TEIJIa, U OHO HAINPABISETCS BBEPX JJIS MOBBILICHUS TEMIIEPATYPbI
BE€PXa KOJIOHHBI, HYTO MOXKECT TMPUBOAUTL K OMYJIbI'MPOBAHUIO 3aKaJIOYHOU BOAbBI B
PaCIOJIOKEHHOM HUKE MO XOAY MOTOKA KOJIOHHE 3aKaJOYHOW BOABI M HEONArOMPHSTHO BIIUSTH
Ha cTaOUJIBHOCTh PA0OTHI YCTAHOBKHU MOJy4YeHHs STHiIeHa. KpoMe TOro, mOCKOJIbKY 3aKajOqHOe
Macj0 HCHONB3YIOT KaK MCTOYHUK TeIUla Ui TeHEPUPOBAHMS BOJASHOIO mapa pa3OaBieHus,
NMOHMKCHUE TEMIIEPATYPhI 3aKAJIOYHOTO MacCjia MPUBOAUT K MOJYUYCHUIO MEHBIICTO KOJINYCCTBA
o0pasyrolerocsi BOISHOIO mapa pa30aBieHus, a 5TO O3HAYAeT, YTO JJIsl BbIPAOOTKH BOISIHOTO
napa pasOaBieHusi TpeOyercs Oonblle BOASHOTO Tapa CPEAHEro AaBJICHUS, U TMPUBOIUT K
HOBBILIEHHOMY TOTPeOJIEHUIO SHEPTUH Ha YCTAHOBKE TOJIyYSHHUS STUJICHA.

C yuéToM BBIIIECKA3aHHOTO, 33Ja4H, 3aKIIOYAIOLINECS B TOM, KaK JIy4lle U3BJIEKaTh U B
IOCTATOYHOM CTETeHH HCIOJb30BaTh TEIUIO Ta3a KPEKMHIa M KaK JOCTUTaTh yAAJIEHHs YacTHIl
KOKCAa M CHIDKEHHs BSI3KOCTH 3aKAJIOYHOTO MAcja, a TAaKKe YMEHBIIATh IHAMETP KOJOHHBI
(bpakuuoOHMpPOBaHUS O€H3WHA, TMO-TPEKHEMY SIBJISIOTCS  aKTYaJbHbIMH TEXHUYECKUMHU
npoOJieMaMu, MOIJIEKAIUMH Pa3peLISHHIO.

PackpriTie uzobperenus

C uwenpro pewieHuss TPOOJIEM TPENLIECTBYIOIIErO YPOBHS TEXHUKH, TAaKUX Kak
HECOBEPLICHHAs] TEXHOJIOTHs ~ peKylepaludd Teia rasa KpeKWHra, HeIOCTaTOYHOE
peryJupoBaHHE BSI3KOCTH 3aKaJOYHOIO Macja, BBICOKHE KAaIlWTAJOBJIOKEHHUS U 3aTpaThl Ha
AKCILTyaTaln0 000pyA0BaHUs, aBTOP HACTOSIIETO H300peTeHus pa3padaThiBaeT YCTPOMCTBO ISt
peKyTepaLuy Termia ra3a KpeKHHra | Crocod pekynepaiy Teria ra3a KpeKuHra, mpu MOMOLIH
KOTOPOrO B YCTPOWCTBE [JIsi pEKyMepalyyd TeIia MOXHO peaju30BaTh PEKyIepariuio
BbICOKOHOTeHL[I/IaJ'IbHOI\/'I TEIUIOBOU SHEPIruu ra3a KpEKMHra B MakKCMMaJIbHO BO3MOJKHOHU CTEIIEHU
U TeHEepHUpOBaTh KaK MOXHO OOJbIlie BOASIHOTO Mapa pa30aBieHus; a TaKKe JOMOJHHUTEIbHO
JOCTUraThb 3(1)(1)6KTI/IBHOFO KOHTPOJIA BA3KOCTHU 3aKaJJOYHOI'O Macjia HYTéM YAAJIE€HUA TSKETIBIX
KOMITIOHCHTOB, UMCHOIIIUXCH B Ira3€ KPEKUHIa JKUAKOT'O ChIPbs, a4 TAKXKE YIIYUIICHHS 3a CUET 3TOro
TEMIIEpaTypbl HHU3a (PPAKIMOHUPYIOMIEH KOJOHHBI W JOBENEHHUS IO MAaKCHMyMa CTEleHU
peKyTepaLuu Teria BHICOKOTEMIIEPATYPHOIO ra3a KpekuHra. B urore, HacTosiiiee nu3o0peTeHue
MOXKET UMETH Ba>XHOEC u MEPCIICKTUBHOC 3HAYCHHUEC JJIA CTa6HJ’IbHOfI pa6OTbI u
SHEProcOepesKeHH s, a TAKIKE CHIDKEHUS PACXOI0B Ha YCTAHOBKE MOJYYeHUsI STHJICHA.

JList DOCTKEHMSI YKAa3aHHBIX BBILIE LIEJIeH B IEPBOM aCMeKTe N300peTeHUs IPeIaraeTcsi
yCTPOICTBO AJIs1 peKyTepaliy Teria ra3a KpeKHHra, CoepIkallee yCTPOHCTBO sl peKyepanun

TEIJIa Tra3da KPEKWHIa XUIAKOrO ChbIPb, YCTpOﬁCTBO AJiL peKynepalvn TEIJIa rada KpEKUHIa
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ra3000pa3HOTO ChIPbS M Y3€J YIAJICHHUS TSHKEIBIX KOMIIOHEHTOB. Y CTPOMCTBO Al peKyIepanun
TeIJIa ra3a KPeKUHIa >KUJIKOrO ChIPbsl COEUHEHO C BBITYCKHBIM OTBEPCTHEM PEAKTOPA KPEKUHIa
JKHJKOTO CBIPbsI, YCTPOMCTBO MU PEKyNEpaluy TeIula ra3a KPeKHHra ra3oo0pa3HOro ChIpbs
COEAMHEHO C BBIMYCKHBIM OTBEPCTHEM pPEAKTOpa KPEKHMHra ra3oo0pa3HOro ChIPbS, a y3el
YAAIECHUs TSDKENBIX KOMIIOHEHTOB COAEPKUT MO MEHbIIEH Mepe NEPBYH 4YacThb Al YAAJIECHUs
KOJUTOMJIHBIX YacTUL, ac(aibTeHOB M TBEPIBIX YACTHUL[ KOKCA M BTOPYIO YacTh U yIAJECHUS
NPOMEXKYTOUHBIX ~KOMIIOHEHTOB, Kumsmux Bbime 205°C, nyTéM  (pakiOHUPOBAHMUS.
BoinyckHoii TpyOonpoBoa yCTpOHCTBA [Jisd peKylepaliy Terla ra3a KPeKUHIa SKUAKOTO ChIPbs
COEAMHEH C MEPBOH YaCThIO y3JIa YAAJIEHHUS TSKEIBIX KOMIIOHEHTOB, U BBIITY CKHOH TpyOOIpoBO
ycTpoiicTBa AJIsl PeKyIepaluy TeIla ra3a KpPeKHHra razoo0pa3sHoOro ChIpbsi COEIUHEH C Y3JI0M
yOAIEeHUs] TSDKENBIX KOMIIOHEHTOB. BTOpas 4acTe y3ia yAaleHHsl TSDHKEIBIX KOMIIOHEHTOB
CHaO)X€Ha BBIMYCKHBIM TPYyOONpPOBONOM MJIsi 3aKaJIOYHOIO Macjia B HIDKHEH 4YacTu ys3Jia.
BeimyckHOI TpyOOnmpoBon Ui 3aKaJOYHOIO Macjia COEIUHEH IOCJIEAOBATENBHO C HACOCOM
3aKaJIOYHOrO Macjla M yCTPOWCTBOM Ul PEKylepalud TeIula 3aKajJO4HOro Macja, a 3aTeM
paszensieTcst Ha JB€ BETBM, NPHU 3TOM IepBas BETBb COEAMHEHA CO BTOPOW YacThIO y3Ja
yIaNeHust TSHKEIBIX KOMIIOHEHTOB, @ BTOPasi BETBb COEQMHEHA C BBITYCKHBIM TPyOONPOBOAOM
YCTPONCTBA AJIA peKyNepaluu TeIula ra3a KpeKHHra KUAKOTO ChIPbsl WIIM C MIEPBOM 4aCThIO y3I1a
YAAIEHUS TSOKEIBIX KOMIIOHEHTOB.

Bo BropoM acnekre u300peTeHusI mpemaraeTcs Crnoco0 pekynepanuu Terja rasa
KPEKHMHIa, BKJIIOYAKOLUNA CIEAYIOLIEee. OXJAXAAIT ra3 KPEKUHIa JKUAKOTO ChIPbs, UMEIIUN
CBOUM MPOUCXOXKAEHUEM PEAKTOP KPEKUHIA XKUAKOTO ChIPbs, B YCTPONCTBE IJIsl peKylepauuu
TeIJia ra3a KPEeKUHra >KUAKOro ChIpbsi 10 TeMmnepaTypbl T1 ¢ 1enpro nmony4yeHus rasa KpeKuHra
JKUAKOTO CBIpbsl IOCJE PEKyNepaluy Temsa, KOTOPbIM 3aTeM MONAI0T B NMEPBYK 4YacThb y3Ja
yAAJICHUS TSKEITBIX KOMIIOHEHTOB JUJISl YAJIEHUs] KOJUIOUIHBIX YacTHLl, ac(ajJbTeHOB M TBEPABIX
4aCcTHUL KOKCA, A0 WIM MOCJe NMOAAYM B MEPBYIO YaCTh y3J1a YAAJICHUS TSKEIBIX KOMIIOHEHTOB
JOTOJHUTENBHO OXJIAXKAAKOT a3 KPEKUHIa JKUAKOIO ChIpbs MOCJE pPeKylepauuu Temia a0
temneparypsl T2 myTéM CMELIMBaHUS C 3aKAJOYHBIM MACJIOM; TIOAAIOT ra3oByo (azy U3 nepBoil
4aCTU y3Jla YJAJeHUs TsHKENBIX KOMIIOHEHTOB BO BTOPYIO 4YacTb y3Jla YIAIEHUS TKENBIX
KOMIIOHEHTOB C LIEJIbI0 yAaJeHUs MPOMEKYTOUYHBIX KOMIIOHEHTOB, Kumswmux Bbime 205°C,
nyTéM  (PaKIMOHMPOBAHUS, W3BJIEKAIOT TOIUIMBHOE MAaCJIO C OKHOKHUMH TSDKEIBIMHU
KOMITOHEHTaMH, MEPEHOCsIIee TBEPAbIE YaCTULbl, U3 MEPBOM 4YaCTU y3ja YyAaJeHUs TSKEIbIX
KOMITOHEHTOB, JUIsl pean3alud yAAJdeHUs] TSDKENBIX KOMIIOHEHTOB ras3a KpPEKUHIa XUAKOIO
CBIPbS, OXJIAXKAAIOT Ta3 KPEeKHUHra ra3oo0pasHOro ChIpbs, UMEIOIIUN CBOMUM IMPOUCXOKACHUEM
peaKkTop KpEeKHHra razo00pa3HOro ChIpbs, B YCTPOICTBE Il PEKyTepallii TeIUIa ra3a KPEeKUHTa

ra3o00pa3HOro ChIpbs 10 TEMIEPaTypbl T3 U MOAAIOT ra3 KpeKHHra ra3000pa3Horo ChIpbsi MOCIe
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peKymepaluuy Terjaa B y3eNl YAaJeHUs] TSHKENbIX KOMIIOHEHTOB; JOMOJHHUTENBHO OXJIAXKIAIOT
razoByro (azy, orOupaemyro ¢ Bepxa MEpBOM YACTH y3Jia yHAJIEHUS TSKEIBIX KOMIIOHEHTOB, U
ras KpeKrMHra ra3oo0pa3sHoro CeIpbs OCJIE PEKyIEepaLii Teljia BO BTOPOH YaCTH y3JIa yIaJeHUs]
TSOKENBIX KOMIIOHEHTOB, TPH 3TOM HEKOTOPbIE KOMIIOHEHThI KOHIEHCHPYIOTCS B SKHJKOE
3aKaJIOYHOE MAcCJIO, a TAK)KE U3BJIEKAIOT 3aKAJIOUHOE MACJIO BHU3Y BTOPOW YacTH y3Ja yAAJIEHHS
TSOKENBIX KOMIIOHEHTOB TPH TMOMOINM HAcoca 3aKaJOYHOTO Macjia U OCYLIECTBISIFOT
peKyIepaluio ero Terja B yCTPOWCTBE A peKylepalyy Teruia 3akajodHoro macna. Ilocne
peKymepaluy Teria 3aKajJO4yHOe Macjio [eNAT Ha JBa IOTOKA, NPUYEM TEpBbI MOTOK
BO3BPAILAIOT BO BTOPYI YacTh y3Jia YOAJEHHs TSDOKENBIX KOMIIOHEHTOB, & BTOPOH MOTOK
CMEUIMBAIOT € Ta30M KPEeKMHIra JKHUIKOTO  ChIpbsl MOCJE  peKylepanuuyd  Teria.
HeckonneHcupoBaHHbBIE KOMIIOHEHTHI IIPEACTABISIOT OO0 ra3oByo a3y, oTOHpaemMyIo CBEPXY
BTOPOM YaCTH y3J1a yIAJIE€HHSI TSUKENBIX KOMIIOHEHTOB.

VYCTpoicTBO IS peKynepaLuy Teria ra3a KPeKHHra 1 crocod pexynepanyy Tera rasa
KPEKUHIa, COOTBETCTBYIOLINE HACTOSINEMY H300pPETEHHIO, MMEIOT BA)XKHOE M MEPCIEKTHBHOE
3HAYEHHE sl CTaO0MIIBHON paboThl U SHEprocOepekeHHs, a TAK)Ke CHIDKEHUS PAacXOmOB Ha
YCTAQHOBKE MOJy4YeHHs dSTHieHa. KOHKpPEeTHO, yCTPOHWCTBO M cnocod oOsamaroT ClIenyromuMu
NPENMYIECTBAMH:

1) B pesynbrare BHEApPEHHUS y3Ja YOAJIEHUS TSDKENBIX KOMIIOHEHTOB, COAEPIKALIEero IO0
MEHbIIIEH Mepe MEPBYI 4YacTh W BTOPYKO YacTh, MOKHO 3(P(PEKTHBHO yIalsiTh TSIKETbIE
KOMITOHEHTbI BBICOKOW BSI3KOCTH, TaKHE KaK KOJUIOMIHbIE YaCTUIBI U ac(ajbTeHbl, a TaKxKe
TBEPAbIE YACTHLIBI KOKCA, TaK YTO MOYKHO CHMXKATh BSI3KOCTh 3aKaJOYHOrO Macia u,
CIIEIOBATENIbHO, SHEPTONOTPeOIeHNE HAacOoCa 3aKaJIOYHOTO Maca,

2) 3a CuéT M3BJIeUEHHsI BBICOKOIOTEHIUAIBHON TEIUIOBON SHEPrHU M3 ra3a KPeKHHIa B
MaKCHMAaJIbHO BO3MOKHOW CTETEHH B YCTPOWCTBE ISl PEKyIepaliiy Terjia MOKHO JOBOIHUTh 10
MaKCHMyMa PEeKyIepaInio OTXO/ISIIEr0 TEIia BHICOKOTEMIIEPATY PHOTO r'a3a KPEeKUHTa,

3) Ilytém pacmpeneneHuss TOTOKOB Ta30B KpEeKHHIa JKUAKUX U [a3000pa3sHbIX
HUCTOYHHMKOB ChIPbsi MOCJIE pEKyNepaliyu Tela COrJIACHO HX pPAas3UYHbIM TOYKAM POCHI,
COOTBETCTBEHHO, B ()PAKLHMOHUPYIOUIYIO KOJOHHY M KOJIOHHY 3aKaJOYHOH BOMBI, AUAMETP
(pakIHOHHUPYIOIIEH KOJIOHHBI MOXKET ObITh 3HAYUTEIbHO YMEHbIIEH.

JIpyrue npu3Haky U MPEeUMyIIecTBa JaHHOTO U300peTeHus: OyAyT MOAPOOHO H3JIOKEHBI
B CJIEYIOLIMX Jajiee KOHKPETHBIX BApUAHTAX OCYILIECTBIICHHSI.

Kpartkoe onucanue ueprexen

@ur. la u ¢ur. 1b npencraBnsArOT coOOH TEXHONOTHUECKHUE CXEMBbI IEPBOrO BapHAHTA

OCYyHIECTBJICHUA HACTOALIETO I/1306peTeHI/I$I AJIs1 U3BJICYCHUA TEIJIA U3 ra3a KPEKUHTIa.
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Qur. 2 nmnpexacraBisger CcoOOH TEXHOJOTMYECKYK) CXEeMy BTOPOTO BapHuaHTa
OCYILECTBIIEHHS N300PETEHNUS IJIs1 U3BJICYECHHUS TEIlIa U3 ra3a KPEKUHTA.

dur. 3 mpeacraBiser CcoOOW  TEXHOJOTMYECKYK) CXE€My TPEeThero BapUaHTa
OCYILECTBIIEHHS N300PETEHNUS JIJIs1 U3BJICYECHUS TETlJIa U3 ra3a KPEKUHTA.

Qur. 4 npencraBiseT COOOW TEXHOJOTHYECKYIO CXeMy YeTBEPTOro BapHaHTa
OCYIIECTBIIEHHS N300PETEHNUS IJIs1 U3BJICYECHUS TETlJIa U3 ra3a KPEKUHTA.

@ur. 5 npeacrasisier COOOH TEXHOJIOTHYECKYIO CXeMY IIITOTO BapHAHTa OCYLIECTBICHHUS
HACTOSIIETO H300PETeHUS ISl U3BJICUEHUS TeIlIa U3 Ta3a KPeKUHTa.

dur. 6 mpencraBiasier CcoOOH  TEXHOJIOTMYECKYHD CXEMy IIeCTOro  BapuaHTa
OCYILECTBIIEHUS N300PETEHNUS ISl U3BJICUEHHUS TeIlJIa U3 ra3a KPEeKUHTa.

dur. 7 npencraBisier CoOOH TEXHOJIOTHYECKYID CXEMy CEeIbMOIrO BapUaHTa
OCYIIECTBJIEHHS] N300PETEHNUS U1l U3BJICYEHHUS TeIlIa U3 ra3a KPEeKUHra.

dur. 8 mnpexacraBiser Cco0OM TEXHOJOTHUECKYHO CXeMy BOCBMOIO BapHaHTa
OCYLIECTBJICHHSI U300pETEeHUs 11 H3BJICUEHHS TeIljIa U3 ra3a KpPeKUHra.

IlepeueHb CChUIOYHBIX TO3ULIUN

P-1 ra3000pasHoe ChIpbE

P-2 3aKaJOYHOE MAacJo, MNOMJIEeKAllee CMEUIMBAHUID C Ta30M KpPEKHUHIa
JKUAKOTO ChIPbsI MOCTIE OXJIAKICHUS

P-4 ras KpeKHUHIa ra3000pa3HOro ChIpbsi

P-6, P-11 ra3 KpeKuHra ra3000pa3HOro ChIpbsi MOCTIE PEKYTIEpALUU TeTia

P-9 ra3 KpeKMHIa >KUIKOTO ChIPbs

P-10 JKUJKOE CBIPbE

P-12 ra3 KpeKHMHra KUIKOTO ChIPbs MOCJE PEKYNEPALINY TEILIA

P-13 TOIUIMBHOE MACJIO C )KUAKUMH TSKEIBIMH KOMIIOHEHTAMH

P-14 OTBOJIMMO€ TOIUIMBHOE MACJIO C JKUAKUMH TSKEIBIMU KOMIIOHEHTAMH

P-15 ra3 KpeKMHIa KUKOTO ChIPbsi, CMEIIAHHbIN C 3aKaJIOYHBIM MACJIOM

P-16 3aKaJIOYHOE MACJIO NTOCJIE HATHETaHUs

P-17 3aKAJIOYHOE MACJIO IIOCJIE OXJIAXKIEHUS

P-18 3aKaJIOYHOE MAacCJio, BO3BpAIla€MO€ BO BTOPYKO 4YacTh y3Jja yIaJEHUs
TSDKEIBIX KOMIIOHEHTOB

P-19 ra3 KpeKuHra, OTOMpaeMblii CBEpPXYy KOJIOHHBI (DPaKIIMOHUPOBAHHS
OeH3nHa

P-20 OpoLIAIUi OEH3UH

P-23 3aKaJIOYHOE MAaCJIO

P-24 razoBasi (asza, orOmpaemass CBepXy KOJOHHBI YIAJNEHHUS TSDKEIBIX
KOMIIOHEHTOB

P-25 BOJSIHOU Map



P-26 3aKaJIO4YHast BOAA

P-27 3aKaJIOYHas BOAA MOCJE NEPBOTO OXJIAJUTENS 3aKaJOYHOU BOMbI

P-28 3aKaJIOYHas BOAA MOCJE BTOPOrO OXJIAAUTENS 3aKAJIOYHON BOJIbI

P-29 ras KpeKHuHra, OTOMpaeMblil CBEPXY KOJIOHHBI 3aKaJIOYHOH BOJIBI

E-1 YCTPOWCTBO ISl PEKyIepaluy Tella ra3a KpeKHHra ra3o00pa3Horo
CBIpbs

E-3 YCTPOUCTBO AJIs1 PEKyEepaLiy TeIjla ra3a KPEKUHIa KUAKOTO ChIPbs

E-5 HACOC OPOIIAOIIEro OeH3MHA

E-6 HaCcOC TOIUIMBHOI'O MacJia NUpoiIn3a

E-7 HAaCcOC 3aKaJIOYHOTO Macya

E-8 YCTPOUCTBO IJIs1 PEKyNepaLuy Teria 3aKaJO4YHOro Macia

E-9 PEaKTOp KPeKUHra ra3000pa3HoOro ChIpbs

E-10 PEAaKTOp KPEKUHIa KUAKOTO ChIpbs

E-11 KOJIOHHA yJAJICHUs] TSKENBIX KOMIIOHEHTOB

E-12 KOJIOHHA (pPaKLIMOHUPOBAHMsI OEH3NHA

E-12° (b pakuuOHNpYyIOIIAst KOJOHHA

E-13 NEePBbIN OXJIAJUTENDb 3aKAJIOYHON BOJBI

E-14 BTOPOH OXJIAAUTEIb 3aKAJIOUHOMN BOJBI

E-15 YCTPOUCTBO IJIs1 peKyNepaLiy TerJia 3aKaJOqHON BOJbI

E-16 KOJIOHHA 3aKaJIOYHOH BOJbI

Ocy1iecTBiieHne U300peTeHus

[IpennoyrnrenbHble BAapUAHTBI OCYLIECTBICHUS HACTOsIIEro u3oOpereHust OynyT
U3JIOKEHbI HWKe Oojee mompoOHO. XOTS HW)KE OMMCAHBbl MPEATNOYTUTENbHBbIE BapUAHThI
OCYIECTBIIEHHUs] U300peTeHHs], ClIeyeT MOHUMATh, YTO HM300pETEeHHE MOXKET BOIUIOIIATHCS B
pa3IUYHBIX POpPMAax U HE JOJDKHO OTPAHUYHMBATHCS BAPUAHTAMH OCYLIECTBIICHHS, U3JI0KEHHBIMU
B HACTOSILIIEM JTOKYMEHTE.

YCTpOHCTBO AJNsl peKymepanuy TeIla ra3a KpeKHHra JaHHOTO H300pETeHHs CONEepPIKHT
yctporictBo E-3 nns pexkynepanuu Temia rasa KpeKUHra >KUJIKOTO ChIpbs, yCTpoiicTBO E-1 st
peKyIeparuu Teria ra3a KpeKHHra ra3000pa3Horo ChIpbsi U YCTPOHCTBO IJIS Y IAJICHUS TSKEBIX
KOMITIOHEHTOB, NpPU 3TOM YCTpoHCTBO E-3 nns pexynmepaumu Temja rasa KpeKHMHIa >XHUAKOIO
ChIpbsi COEIMHEHO C BBIIYCKHBIM OTBepcTHEM peakTtopa E-10 KpekuHra >XKUAKOTrO ChIPbS,
ycrporictBo E-1 nns pexkynepammm Teruia rasa KpeKWHra ra3o00pasHOTO ChIPbsi COCOUHEHO C
BBIMYCKHBIM ~ OTBepcTHEM peakTopa E-9 kpekuHra ra3o00pasHOTO ChIPbS, BBINTYCKHOH
TpyOompoBoa ycrpolictBa E-3 mis pekynepanuu Teria Ta3a KpPEeKHHTa SKHIKOTO ChIPbS
COEAMHEH C MEePBOH YacThIO y3Ja yIaJeHUS TSDKENBIX KOMIIOHEHTOB, BBITYCKHOH TpyOOIpoBOL

ycTpoiictBa E-1 mns pekymepanuu Teruia ra3a KpeKHHra ra3oo0pa3HOrO ChIPbsS COCIUHEH C
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y3J0M VyJAaJeHUs TSKENbIX KOMIIOHEHTOB, BHM3Y BTOPOM YacTH y3Ja yAalleHUs TSKENbIX
KOMITOHEHTOB O0ECIIeYeH BBIMYCKHOW TPYyOONpPOBOX Ui 3aKaJOUYHOTO Macja, KOTOPBIH
COEIMHEH MOCNIeNOBaTeNbHO ¢ HacocoM E-7 3akamounoro macna u ycrpoiictsBom E-8 mns
pexynepanuu Terla 3aKajJjo4yHOro Macja, a 3aTeM pa3elisieTCs Ha AB€ BETBH, IIPU STOM IEepBas
BETBb COEJMHEHA CO BTOPOM YacCTbIO y3/a YJAJeHUs TSKENBIX KOMIIOHEHTOB, & BTOpas BETBb
COeAMHEHAa C BBIMYCKHBIM TPyOOmpoBOomOoM ycrpoiictBa E3 anms pexynepanum Teruia rasa
KPEKUHIa JKUAKOTO ChIPbsl UJIU C NEPBON YaCThIO y3J1a YAAJICHUS TAXKENBIX KOMIOHEHTOB.

B ogHOM M3 BapuaHTOB OCYILIECTBJICHUS y3€J YAANEHUS TSKENBIX KOMIOHEHTOB MOKET
comepxkarb KONOHHY E-11  ynaneHus TsDKENBIX  KOMIIOHEHTOB W KOJOHHY  E-12
¢bpakunonupoBanuss OeH3MHA, npuuéM KonoHHa E-11 ynaneHus TSOKENBIX KOMIIOHEHTOB
oOpa3yer TepByI0 HYacTh y3ja yHaJeHUs TSDKENbBIX KOMIIOHEHTOB, a KojioHHa E-12
¢bpakunoHnpoBaHus O€H3MHA 00pa3yeT BTOPYIO 4acTh y3Ja yAAJEeHUS TSKEIBIX KOMIIOHEHTOB.
Kononna E-11 ynaneHus TSDKENBIX KOMIIOHEHTOB MOKET OBITh BBIMOJIHEHA B KOH(UIYpAIMU C
BBIIYCKHBIM TPyOOIPOBOOM HABEPXY M BBIYCKHBIM TPYOONPOBOAOM Uil TOIUTMBHOTO Macla,
COZIepIKALIero JKUAKUE U TBEpAbIE TSDKENbIE KOMIOHEHTHI, BHM3Y. Kononna E-11 ynanenus
TSKEJTBIX KOMIIOHEHTOB MOXKET COEQUHSTBCS ¢ KOJOHHOH E-12 (paxkuuonHupoBanus OeH3WHA
yepe3 BEPXHUH BbITYCKHOIN TPyOOIPOBOM KOJIOHHBI yIAIEHHS TSDKEIBIX KOMIIOHEHTOB, KOJIOHHA
E-12 ¢pakumonupoBanusi OeH3MHA BBIMOJHEHA B KOH(PUTYPALIUH C BBIMYCKHBIM TPyOOMPOBOIOM
IS 3aKaJIOYHOTO MACjia BHU3Y M BBIITY CKHBIM TPYOOIPOBOIOM ISl Ta30BOM (ha3bl HABEPXY.

B npyrom BapuaHTe OCYINECTBJIEHMs y3€l YIAJeHUS TSKENbIX KOMIIOHEHTOB MOJKET
conepskaTh QPaKLUOHUPYIOIIYO KOJIOHHY E-12°) a ¢pakunonupyrommas kononHa E-12° moxer
OBITh pa3zeneHa pa3fesUTeIbHON MePeropoKoil Ha BEPXHIOK YaCTh M HIDKHIOK YaCTh, HA JIBE
4acTH, COOOIIArOIINECs MO Ta3y, Ha3bIBaeMble, COOTBETCTBEHHO, HIDKHEN CEKIMel A W BepXHEeU
cekuue B, mpu 5ToM HMXKHAA cekuusi A 0oOpasyeT MEepBYI0 YacTh y3Jia YOAJIEHHS TOKENbIX
KOMIIOHEHTOB, a BEpPXHssI CeKuuss B o0pasyer BTOPYH 4YacTh y3/a YIOAJIECHHUS TSIKEBIX
KOMITOHEHTOB. P pakiroHupyromas kKosioHHa E-12° MoskeT ObITh BBITOJHEHA B KOHQUIYpALIUU C
BBIITYCKHBIM TPyOOMPOBOOM JJIs Ta30BOH (ha3bl HABEPXY U BBIMYCKHBIM TPYOOIPOBOIOM MJIS
TBEPHO-KUIKOH (Da3pl BHU3Y. DpakuMOHUPYOIIast KOJOHHA E-12° MOMOJHUTENbHO MOKET OBITh
BBINIOJIHEHA B KOH(UTYPALMU C BBITYCKHBIM TPyOONPOBOIOM JJIsl 3aKAJIOYHOTO Macja BHH3Y
BEpXHeN cexuuu B.

B mnepBoii yacTu y3na ynaneHus! TSKENBIX KOMIIOHEHTOB MOXKHO YAANATh KOJUIOUAHbBIE
94acTULBl, achanbTeHbl M TBEPIBIC YACTHIBI KOKCA, HAMPHMEP, NMPU TOMOLIN OJHOKPATHOTO
(KMTHOBEHHOTO») WCTAPEHHs WM LIUKJIOHHOTO pa3zieiieHus. Bo BTOpPOH HacTH y3na ynajeHus
TSKENBIX KOMIIOHEHTOB MOXKHO YIaJISITh IPOMEXKYTOUHbIE KOMIIOHEHTBI, Kursiiue Boiie 205°C,

nyTéM (PPaKIIOHUPOBAHMS.
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V3en ypaneHus TsDKENBIX KOMIIOHEHTOB TaKKe€ MOXKET COAepkaTb KOJOHHY E-16
3aKaJIOYHOW BOJbI, KOTOpast 0Opa3yeT TPEThI0 YacCTh y3Jia YOAJIEHHs TSDKENBIX KOMIIOHEHTOB.
Bemycknoit TpyOompoBox ycrpoiictBa E-1  mns  pexkymepaumu Teruia rasa  KpEKHMHIa
ra3000pa3HOTo ChIPbsSi MOKET OBbITh COeqUHEH ¢ KOJIOHHOH E-16 3akano4ynoi Boasl. BeimyckHOIM
TpyOOmpoBO IJIsi Ta30BOM (ha3bl HaBepxy KoJOHHBI E-12 (pakumoHupoBaHusi OeH3WHA WU
dpaxuuonupyromei KooHHbI E-12” MoxkeT ObITh COenUHEH C KOJOHHOH E-16 3aKkanodHol BOIBL.
Kononna E-16 3akanouHOl BOABI MOXKET OBITH BBIMOJIHEHA B KOH(QUIYPAaLUU C BBIMYCKHBIM
TpyOONPOBOOM HaBepxy M C TPyOONpPOBOAOM [JIsi OTBOAA TSDKENOrO Macia, a TakKxke
TPyOOIPOBOOM JUIsl OTBONIA OCH3NHA BHHU3Y.

TpyGompoBox st orBoma O€H3MHAa MOXKET OBbITh CKOMIIOHOBaH B 0o0Jjiee BBICOKOM
MOJIOKEHUU BHM3Y KOJOHHBI E-16 3akanouHOil BOIBI, UM MOCJIE COEAUMHEHUs ¢ Hacocom E-5
opolIaroImero OeH3WHa pasJeNseTcs Ha IBE BETBH, CBA3aHHBIE, COOTBETCTBEHHO, C BEPXOM
BTOPOI 4acCTH y3J1a yAAJeHUs TSKENOr0 Macjia U ¢ PAacHOJIOXKEHHBIM HUXKE MO XOAY IMOTOKa
ornapHbiM yctpoiicTBoM. Kononna E-16 3akanouHO# BOABI JOMOJHHUTEIBHO MOXET OBITh
BBINIOJIHEHA B KOH(UIYpAaIlMU C BBITYCKHBIM TPyOOIPOBOAOM ISl TEXHOJOTMYECKOH BOABI U
BBIIYCKHBIM TPyOOIIPOBOAOM /JIsl 3aKAJIOYHOH BOZBI, PU 3TOM BBIIMYCKHOH TPyOONpOBOA IS
3aKaJIOYHOW BOJIbI MOJKET OBITh COEIMHEH C MO MEHbLIEH Mepe OJHOCTYIIEHYATHIM YCTPOHCTBOM
peKynepauus Tenjaa 1 ¢ M0 MEHbIIEH Mepe OAHOCTYNEHYAThIM OXJIAAUTENIEM 3aKaJ04HON BOJDI,
a 3aTeM, COOTBETCTBEHHO, COEIMHEH C BEPXOM U CepeIMHON KOJOHHBI E-16 3akaiouHONi BOIBI.

Beinycknoii TpyOonpoBon ycrpoiictBa E-1 s pekynepanuu Terjia rasa KpeKHHIa
ra3000pa3HOTO ChIPbsi MOXKET OBITh COENMHEH ¢ KOJIOHHOM E-12 ¢pakunonnpoBanusi OeH3MHa.

Beimycknoii TpyOonpoBon ycrpoiictBa E-1 nmis pekynepanum Terjia rasa KpeKHHIa
ra3o00pa3HOro ChIPpbsi TaKKe MOXKET ObIThb COENUHEH C HIKHEH cexkumed A wiu BepxHel
cekuuen B ¢ppakunonnpyromeit kononus! E-127.

Bropast BeTBb MOKeT ObITh COEUHEHA C BBIMYCKHBIM TpyOOompoBogoM ycrporictea E-3
U peKynepaliy TeIula ra3a KPEeKHWHIa JKHIKOTO ChIPbS TaK, YTOOBI 3aKaJIOUHOE MAclio U
BBIITYCKHOH MOTOK ycTpoicTBa E-3 nusa pekynepaumu Teruia rasa KpeKHWHIa >XKHUAKOTO ChIPbs
CMEIIUBAIIUCH B TPyOOTpOBOIE.

Bropass BeTBb Takke MOXKET OBITh COEIMHEHAa C BEpXHEH dacThio KOJMOHHBI E-11
yAaJeHUs TSDKEIBIX KOMIIOHEHTOB, a BBIMYCKHOH TpyOompoBox ycrpoiictBa E-3  mis
peKyIepanuy Teria ra3a KpeKHHIa SKUAKOTO CBhIPbsi MOXKET OBITh COEMHEH C HWKHEH 4acThIO
KOJIOHHBI E-11 ynaneHus Ts:k€NbIX KOMIIOHEHTOB.

Bropas BeTBb Takke MOXKET OBITH COEAMHEHA C BEPXOM HIDKHEH Ccekuum A

¢bpakunonupyromeir konoHHbl E-12°, a BeImyckHOH TpyOompoBon ycrpoiictea E-3  nmms
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peKyIepanuy Tera ra3a KPpeKHHra JKHIKOTO ChIPbsi MOKET OBITh COCIUHEH C HH30M HIKHEH
ceknu A ppakunoHHUpYrOLIel KonoHHbI E-127.

Hwxkusiss gacte komoHHBl E-11 ynanmeHuss TSKENBIX KOMIIOHEHTOB MOXKET OBITh
BBINIOJIHEHa B KOH(purypaumu c¢ TpybompoBomoMm mnoxaun BozasHoro mnapa. Komonna E-11
yIaJEeHUsl TSOKETBIX KOMIIOHEHTOB MOJKET ObIThb CHaOke€Ha BHYTPHKOPIYCHBIMH 3JIEMEHTaMH,
MPENNOYTUTENBHO MO MEHbIIEH Mepe OAHUM M3 CIEAYIOLIUX 3JIEMEHTOB. PACIpPEAEIIUTEINEM,
PELIETKON, MPOBOJIOYHOW  CETKOM M pacnbuidTeNbHbIM — comioM.  Komonna  E-12
¢pakunoHnpoBaHusi O€H3MHA MOXET ObITh CHaOXX€Ha BHYTPUKOPIYCHBIMU 3JIEMEHTAMH,
KOTOpPbIE NPEANOYTUTENHO NPEACTABISIIOT COOOM Tapenku, HAcaJKH WIM HX COYETaHHE.
Kononna E-12 ¢pakumonupoBanusi OeH3MHA MOXKeT ObITh pas3ieiieHa Ha 2 - 4 MONCEKIIHH,
MPEANOYTUTENBHO BKJIOYAKOIIUE B HAIPABICHUU CHU3Y-BBEPX CEKLMIO 3aKajJOYHOIO Macia,
CEKIIMIO MOJJJIOHHOTO Maclia U CEKIUI0 PEKTU(DUKALIIH.

Hwxhss cexuust A ¢ppakupoHupyromed KojdoHHbI E-12° Moker ObITh BBINOJHEHA B
KOH(UTypauuu ¢ TpyOOIPOBOAOM MOAAYM BOASHOIO Mapa B €€ HUKHEH 4acTH U MOXET ObITh
cHaO’keHa BHYTPUKOPITYCHBIMU 3JIEMEHTAMH, MPEINOYTUTEIbHO MO MEHbIIEeH Mepe OZHUM U3
CIEAYIOIIUX  OJJEMEHTOB.  paCIpeAeNuTeNneM, PpelETKOM, MNPOBOJIOYHONM  CETKOH U
pacnbUINTENbHBIM COIUIOM. BepxHss cexkumst B ¢pakumonupyromei komoHHsl E-12° moxer
ObITb CHaOk€HA BHYTPUKOPIYCHBIMU 3JIEMEHTaMH, KOTOPbIE NMPEIIOYTUTEIbHO MPENCTABISIIOT
co0o# Tapesiky, HaCaKu WK UX coueTaHue. BepxHss cexuusi B ¢pakiuoHupyomeil KOJTOHHbBI
E-12° moxer ObiTh pasgeneHa Ha 2 - 4 TOACEKIMH, MPEANOYTUTENIPHO BKJIIOYAIOIINE B
HaIPaBJIEHUU CHU3Y-BBEPX CEKLMIO 3aKAJIOYHOTO MAaCia, CEKLHIO MOAJOHHOIO Macia U CEKLHIO
pekTudUKaLIY.

TpyOomnpoBon, coenunstomuii yctpoiictBo E-1 ans pekynepanuu Temia ra3a KpeKHHTa
razo00pa3HOro ChIPbSl M y3€N YAAJEHHs TSDKEIBIX KOMIIOHEHTOB, MOJKET OBITh BBIMIOJHEH B
KOH(HUrypauuu ¢ yCTpOHCTBOM ISl YIAJIEHUSI KOKCA, KOTOPOE MOJKET MPEACTaBIATh COOOH 1Mo
MEHbLIEH Mepe OIHO M3 CIENYIOLIUX YCTPOHCTB: OapabaH Ui yHaleHUs KOKCa, ONUHOYHBIN
LIUKJIOHHBIN CENapaTop U COYETAHUE MHOKECTBA LINKJIOHOB.

Croco® pekynepamuu Terja Ta3a KpPEeKHHra IJaHHOTO HW300pPETEeHUs] BKIJIKOYAET
oxJjaxaeHue rasa P-9 kpexknHra >kuakoro CbIpbsi, UMEIOLIET0 CBOMM IIPOUCXOKIEHUEM PEaKTOpa
E-10 xpekunra >kKuUakoro cbipbsi, B yCTpolcTBe E-3 ana pexynepauuu Temja rasa KpeKUHra
SKUAKOTO ChIpbs 10 TeMnepaTypsl T1 nns nonyyenus raza P-12 kpexkuHra >kuakoro cbIpbsi Oocie
pexymnepanuuu Temsa, KOTOPBIA 3aTéM NOJAT B MEPBYI0 YaCThb y3J1a YIAJNEHUS TSKEIBbIX
KOMITOHEHTOB, [OINOJHUTEIBbHOE OXJjaxaeHue rasa P-12 kpexkwHra >KUAKOro CeIpbs MOCIE
pexynepanuuu TeIula, A0 WIM MOCJe€ MOJa4Yd B MEPBYK0 4YacTb y3/1a YAAJICHHs TSKEIBIX

KOMIIOHEHTOB, A0 Temneparypel T2 nyTéM CMEIIMBAHUS C 3aKaJOYHBIM MAacjOM, MOAAdy
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ra3oBoii (ha3bl U3 MEPBOH YACTH y3Ja YIAJCHUS TSHKENBIX KOMIIOHEHTOB BO BTOPYIO 4acTh y3Ja
yAaleHusl TSDKENbIX KOMIIOHEHTOB JJIsi JOMOJHUTENIBHOTO OXJAXACHUs U U3BJIEUYEHHE
TOINIMBHOrO Macna P-13 ¢ XuakumMu TSXKENBIMH KOMIIOHEHTAMHM, MEpeHOoCsIee TBEpIbIe
YaCTULIbIL, U3 NEPBOM YaCTH y3Ja yAaJeHHs TSKENBIX KOMIIOHEHTOB, IS pealu3aluy yaAaleHus
TSDKENBIX KOMIIOHEHTOB ra3a KpEKHMHra >KMIKOTO ChIpbs, OXJakaeHue rasa P-4 kpekunra
razoo0pasHOro ChIpbs, MMEIOIIEr0 CBOUM INPOHMCXOXAeHHeM peaktop E-9 kpekunra
ra3000pa3HOro ChIPbs, MOJABAEMOro B ycTpoicTBO E-1 mns pexynepanuu Teria rasa KpeKuHra
ra3o000pa3HOro ChIpbs, 10 Temnepatypsl T3 u momauy rasza P-6, P-11 kpekunra razoo0pasHoro
CBIpbs [IOCJIE pEKyNepaliy TeIjla B y3eJ yAaJeHHs TSOKENbIX KOMIIOHEHTOB, JOMOJHUTENBbHOE
OXJIAKIAEHHEe OTOMpaeMoOl CBepxy ra3oBOi (pa3bl, MOCTyHaromedl W3 MEepBOM YacTH y3Ja
yAAJeHUsl TSKENBIX KOMIIOHEHTOB, W rasa P-6, P-11 kpekuHra razoo0pa3HOro Ceipbs IOCIE
peKynepauuu Temjaa BO BTOPOM YacTH y3/1a YAAJNEHHUs TsDKEIbIX KOMIIOHEHTOB, IPU 3TOM
HEKOTOPbIE KOMIIOHEHTbI KOHJEHCUPYIOTCSl B JKUAKOE 3aKaJOYHOE MACO, a TAKKE U3BJICUEHUE
3aKaj]o4HOro macna P-23 BHM3y BTOpOH 4acTH y371a yAajJeHHUs! TSKENBIX KOMIIOHEHTOB IpU
nomomu Hacoca E-7 3akanoyHOro Macia M OCYIIECTBJIEHHE pEKylepalud ero Temia B
ycrpoiictBe E-8 nns pexynepauuu Teruia 3akajlO4HOro Macna. 3akainouHoe macio P-17 mocne
peKynepauuu Temja AEJNAT Ha ABa MOTOKA, MpU4éM mepBblil mOoTOK P-18 3akamounoro macna
BO3BPAINAIOT BO BTOPYH 4YaCTh y3ja YAAJECHUS TSDKENBIX KOMIIOHEHTOB, a BTOPOH NMOTOK P-2
3aKaJIOYHOIO Macja CMEUIMBAIOT ¢ ra3oM P-12 kpekuHra >KMIKOro ChIpbsi MOCJE PEKyNepaLuu
Teruia. HecKkOHIeHCHpOBaHHBIE KOMIIOHEHTBI MPEACTABISIOT Co00# rasoBywo ¢asy P-19,
oTOMpaeMyIo CBepXy BTOPOW YaCTH y3J1a YIAJICHHsS TSKETBIX KOMIIOHEHTOB.

B ogHOM M3 BapuMaHTOB OCYILIECTBJICHUS y3€J YIAJIEeHUS TSKENBIX KOMIIOHEHTOB MOKET
comepxkatb KONOHHY E-11  ynaneHus TsSKEIbIX  KOMIIOHEHTOB W KOJOHHY E-12
¢dpakunonnpoBanusi OeH3uHa, Mpu 3TOM KoJoHHa E-11 ynmaneHus TSDKEIBIX KOMIIOHEHTOB
oOpa3dyer TepBYyI0 4YacTh y3ja YHAJNeHUs TSDKENBIX KOMIIOHEHTOB, a KoJioHHa E-12
¢bpakunonnpoBaHusi OeH3MHA 00pa3yeT BTOPYIO YacTh y3Ja yAAJCHUS TSKEIBIX KOMITIOHEHTOB.
lasoBasi asa, orOupaemasi cBepxy KOJIOHHBI E-11 ynmaneHus TSDKETBIX KOMIIOHEHTOB, MOJKET
ObITh MonaHa B KOJIOHHY E-12 ¢pakumnonnpoBaHusi O€H3WHA TSI OTIOJIHUTEIBHOTO OXJIAXKICHHS,
a TormBHOe Macno P-13 ¢ kugkumu TSXKENBIMH KOMIIOHEHTaMHM, MNeEpeHOcsIee TBEpIbIE
YaCTHULBI, MOKET ObITh U3BJIEUEHO CHU3Y KOJIOHHBI E-11 ynaneHus TsSoKENbIX KOMIIOHEHTOB.

B emé onHOM BapuaHTe OCYINECTBIEHUS y3€J yAaleHUs TSHKENbIX KOMIIOHEHTOB MOJKET
conepskath (QPaKUMOHUPYIOINYO KojoHHY E-12°, u ppakumonupyromas kononHa E-12° mosxker
OBITh pa3feneHa pa3IeNUTENbHON MeperopoKoil Ha BEPXHIOK M HIDKHIOK YacTh, HA JIBE YaCTH,
coolIaronuecs: Mo rasy, Ha3blBaeMble, COOTBETCTBEHHO, HIDKHEHW CeKIMell A u BepxHel

cekuuel B, mpu 5ToM HIKHAA cekuusi A 0OpasyeT MEepPBYIO YacTh y3Jia YOAJIEHHS TKENBIX
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KOMIIOHEHTOB, a BEpPXHssI CeKuuss B o0pasyer BTOPYH 4YacTh y3/a YIOAIECHHUS TSKEBIX
KOMIOHEHTOB. ['a3oBast (pasa, BbImesFOMIAsICs W3 HIDKHEH cekuuu A (pakuuoHupyromei
KoJIoHHBI E-12°, MOXeT npoXoauTh uepes3 pa3AeuTeIbHY0 NePEropoaKy U B BEPXHIOK CEKIIHIO
B nns momojgHMTENBHOrO OXJIAKIOCHHUs, a TOIUIMBHOE Macio P-13 ¢ KUOKUMU TSDKEIBIMHU
KOMITOHEHTaMH, MePeHOCsIIee TBEPABIE YACTHULIbI, MOXET OBITh M3BJIEYEHO CHU3Y HIDKHEH
ceknu A (ppakunoHUpyroLIel kKonoHHbI E-127.

I'a3 P-6 xpexuHra ra3o00pa3HOro ChIpbsl MOCHE PEKyIepayy Teria MOXKeT ObITh NOJaH
B KosIoHHY E-16 3akanouHoii Boael u ra3osasi ¢paza P-19, orOupaemasi cBepxy BTOPOI 4acTH y3ja
yAAJeHUs TSDKENBIX KOMIIOHEHTOB, U ra3 P-0 KpekuHra ra3oo0pa3sHOro ChIpbsi IIOCHE
peKyIepauy Terjaa MOTyT ObITh CMEIIaHbl C 3aKaJlOYHOW BOOM B KonoHHe E-16 3akanouHoi
BOABI Uil AOTOJIHUTENBHOTO OXJIAXKAECHUS, TIPU 3TOM JIETKUE KOMIIOHEHTBI OTBOIATCS CBEPXY, a
TSDKENbIE KOMITOHEHTBbI KOHJEHCUPYIOTCSI B O€H3MH, KOTOPBIM Jierde BOABI, U TSDKENOE MAaclo,
KOTOPOE TSIKENEE BOBIL.

ben3uH Moxker ObITh HM3BJIeUeH B Ooyiee BBICOKOM IOJOXKEHMH BHHU3Y KOJOHHBI E-16
3aKaJIOYHOW BOJbI, HarHeTaeM HacocoM ES opormaromero OeH3uHa, U MOJENEH Ha J1Ba MOTOKa,
NOJaBae€Mble, COOTBETCTBEHHO, HABEPX BTOPOM 4YaCTH y3Ja YAAJIEHUS TSDKEIBIX KOMIIOHEHTOB B
Buze opomaromero OensuHa P-20 m B pacmojioXk€HHOE HIDKE MO XOAy IOTOKAa OTIApHOE
ycTpoiicTBO. Tskénoe Macio MOKET ObITh M3BJICUEHO BHHU3Y KOJIOHHBI E-16 3akajo4HON BOABI
NOCJIe pa3lOeNieHusl Maciia U BOAbl B OTCTOWHHUKE, a TEXHOJOrMYecKas BOJA MOXET ObITh
OTHeJIeHa U3 HU3a KOJIOHHBI E-16 3akanouHoi BOBI U OAAHA B PACIIOJIOKEHHYH0 HUKE 110 XOIy
MOTOKA CHCTEMYy TeHEPUPOBAaHMs BOASIHOrO Tapa pazOaeieHusi. 3akajodHas Boga P-26 mosker
ObITh OTHENIEHa M3 HU3a KOJOHHBI E-16 3akajJo4HON BOIBI W TOCIE€ MHOTOCTYIEHYATON
pexyInepanuu Terla BO3BPAIlEHa, COOTBETCTBEHHO, B BEPXHIOIO U CPEAHIOI0 4acTb KOJOHHBI E-
16 3axano4HON BOABL

I'a3 P-11 kpekuHra ra3o00pa3HOro ChIpbs MOCE PEKyNEepPaLH TEIUIa MOXKET OBbITh MOJaH
B KoJoHHY E-12 ¢paknumonnpoBanus OeH3MHA.

I'a3 P-11 kpekuHra ra3o00pa3HoOro ChIpbst MOCHE PEKyepaLiH TEIUIA TAKKe MOXKET ObITh
MOJIaH HETIOCPENICTBEHHO B BEPXHIOKO CeKimio B ¢pakuuonupyromeii koinoHHbl E-12° wnu nogax
CHayaJa B HIDKHIOK CEKIHMI0 A (¢pakuuoHHpyromeid komoHHbl E-12°) a 3areM B BEpXHIOKO
CeKLMIO B yepes pasaenurenbHy 0 Neperopoaxy.

Bropoii motok P-2 3akanouHoro macnia MoxeT ObITh CMeIIaH B TpyOompoBoae ¢ ra3om P-
12 xkpekuHra >KMAKOro ChIpbs MOCJIE PEKYNEPALMU TEILIA.

I'a3 P-12 kpekuHra ’KUIKOTO ChIPBS TIOCIIE PEKYIIEPALIUH TEIIa MOXKET ObITh MOJaH B HU3
KOJOHHBI E-11 ynaneHus Tsk€MbIX KOMIIOHEHTOB, a BTOpOM noTok P-2 3akamodynoro macina

MOXET OBITh MOJJaH HaBepX KOJOHHBI E-11 ynaneHus TsSHKEMbIX KOMIOHEHTOB. To ecTh, ra3 P-12
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KPEKHMHIa >KHJKOTO ChbIpbs MOCJE peKylepaluuy TeIUla MOXKET HAaXOAUTbCS B MPOTUBOTOYHOM
KOHTaKT€ CO BTOPBIM IOTOKOM 3aKaJIOYHOro macia P-2, tak uto ra3 P-12 kpekuHra >Kuakoro
CBIPbS TIOCJIE PEKYIIEPALIUH TeTIa MOXKET OBITh JOTOJHUTEIBHO OXJIAXAEH 10 TeMmeparypsl 12,
a 3aTeM MoAaH B HU3 KoJOHHBI E-12 ¢pakunonnpoBanus OeH3nHA.

I'a3 P-12 kpekuHra >XMIKOTO CBIPbSl MOCHE PEKYMEepalnd TeIUla TaKKe MOXKET ObITh
NnofaH B HU3 HIKHEH cexkumn A ¢pakuuoHupyromeil konoHHsl E-12°) a Bropoi mortok P-2
3aKaJIOYHOTO Macjia MOXKET OBITh TNOAAH HaBepX HIDKHEH cekuuu A  (PpakLHOHHMPYIOLIEH
konoHHbl E-12°. BHyTpu HwkHe# cexuum A ¢pakunoHupyrouei konoHasl E-12 raz P-12
KPEKHMHIa >KUJKOIO ChIpbs IOCJE peKylepaluy TeIla MOXKET HaXOAUTbCS B MPOTUBOTOYHOM
KOHTaKT€ CO BTOPBIM IOTOKOM P-2 3akajno4HOro macnia, tak 4to ras P-12 kpekuHra >kuakoro
CBIPbS TIOCJIE€ PEKYIIEPALIUH TeTIa MOXKET OBITh JOTOJHUTEIBHO OXJIAX/AEH 10 Temmeparypsl 12,
a 3aTeM MOJAaH B HU3 BepxHel cekiuu B ¢ppaxkunonupyrouieit konoHas! E-11.

HCTOYHUKY CBIpbS JIsl KPEKMHIa MOTYT BKJIIOYATD JKUJKOE U ra3000pa3HOe ChIPbE, MPH
5TOM ra3 P-9 KpekuHra >KuIKOro ChIpbsi MOKET OBbITh IOJIyYEH B Pe3yJIbTaTe OCYIIECTBICHUS
KpeKuHra >kugkoro cbipbsi P-10 B peaxtope E-10 kpekuHnra ;kugkoro cbipbs, a ra3 P-4 kpexunra
ra3000pa3sHOrO ChIpbsi MOXKET OBbITh MOJYyYe€H B pE3yJIbTaTe OCYLIECTBIEHHS KPEKHHIa
razoo6pasHoro ceipbst P-1 B peakrope E-9 kpekuHra ra3o00pa3zHoOro ChIpbsi.

Temneparypy T1 MOXHO perynupoBaTh Ha YPOBHE HE HUXKE TOUKH POCHI, KaK MPaBUJIO,
IIPU OTNpEeAENEHHON NOMyCTUMON MOrPEIIHOCTH, B LEJSAX AOBENCHUs 10 MaKCUMyMa CTENEHU
pexymnepanuy Terua ¢ IPEeANnOChUIKOM MCKIIOYEHUs KOHAEHCALMU U KOKCOBAaHMs TSKENBIX
KOMINOHEHTOB. 3HaueHue T1 BapbUpyeT B COOTBETCTBUU C PA3IMUYHBIMH MUCTOUYHUKAMHU CBHIPbS U
o0bryHO Haxoxutcsi B auamazoHe 300-500°C. Temmnepatypy T2 MOXHO peryjimpoBaTh Tak,
yroObl OHAa HAXOAWJIACh B TMpeneiax ONPeNeéHHOrO IHama3oHa Jisl  o0ecredyeHus
MaKCUMAaJbHOIO YJAJ€HUs TsKENbIX KOMIIOHEHTOB B KOJOHHe E-11 ynanenus Tskénpix
KOMIIOHEHTOB WJIM HIDKHEH cexuun A ¢paxuuoHupyroomed kojgoHHsl E-12°. 3Hauenune T2
BapbUPYeT B COOTBETCTBUU C PA3JIMYHBIMH HCTOYHMKAMH CBIPbS U OOBIMHO HAXOIHUTCS B
nuanasone 200-350°C, npeanouturensHo 250-280°C. Temnepatypy T3 MOXHO peryaupoBaThb
Ha YPOBHE HE HWXXE TOYKHU POCHI, KaK MPABUJIO, IPU ONPEAENEHHON NOMYCTUMON MOTPELIHOCTH,
B LIEJIAX IOBEAEHUs 10 MAKCUMYyMa CTENEHH PEKyNepalyy Tema ¢ NPeANOChIUIKON HCKITIOYeHUs
KOH/ICHCALIUU U KOKCOBAHUS TSDKENBIX KOMIIOHEHTOB. 3HaueHue T3 BappupyeT B COOTBETCTBHUH C
Pa3TMYHBIMH UCTOYHUKAMU CHIPbSI M OOBIMHO HAXOAUTCS B quana3one 160-240°C.

B ycrpotictBe E-1 nmnst pekymepammu Teruia ra3a KpeKHWHra ra3000pasHOrO ChIpbs U
ycTpoiictee E-3 s pexkynepauuu TeIula ra3a KpEeKHWHIa SKHIKOTO ChIpbs MOKHO MPOBOIUTH
peKyIepanuio Tera myTéM BbIpaOOTKH BoastHOTO mapa. OOpa3yromuiicss BOASHONH map MOXET

UMeTh naBjieHue B nuana3oHe 3,5-13,0 MIla u36., mpenmourutensHo 10,0-12,0 MIla u30.
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Yerpotictso E-1 nnst pekynepanmu Teruia raza KpeKuHra ra3oo0pasHoro Chipbs U ycTpoiicTBo E-
3 nns pexynepauuu TeIla ra3a KpEeKHHIa SKUAKOTO ChIPbs HE3aBUCHMMO MOIYT NPEACTAaBISATH
cOOOH  yCTPOWCTBO sl  ONHOCTYNEHYATOM  peKynmepauud Terla, YCTpOHCTBa s
MHOTOCTYIE€HYaTON peKynepaLuuu Teia, pa3MeIEHHbIE [TOCIEeI0BATEIbHO, WIN YCTPONCTBA IS
MHOTOCTYIE€HYATON PEKyNePALUH TEeIUIa, Pa3MELIEHHBIE MapaJlIeIbHO.

Bonsinoit map P-25 moker ObITh BBEIEH B HIKHIOK 4YacThb KOJOHHBI E-11 ymanexus
TSDKEITBIX KOMIIOHEHTOB WJIM HIDKHIOK YacTh HIDKHEH CeKUMU A (pakMOHUPYIOIEH KOJOHHBI
E-12° B kadecTBe oOTHapuBaloollleldl CpeAabl, a JaBJ€HHE BOASHOIO TMapa HAaXOIUTCS
NpPEeArnoYTUTENbHO Ha ypoBHe 1,2-13,0 MIla u30., Gonee npennoururensHo 3,5-10,0 MITa u30.

@paxuuonupyomas kojoHHa E-12° Moker ObITh BBINONHEHAa B KOHQUrypauuu ¢
MOTOKOM JIJIs1 OPOLIEHUs B BEPXHEU YaCTH.

Croco® Hacrosimero H300peTeHHs MO3BOJSIET IMOBBICHTH TEMIIEpaTypy HHU3a
dpakunonupyouiei konoHus! E-12” xHa 3-8°C.

ITpumepsnl

Jlanee HIKe HACTOsILIee N300PETeHNE OMMCHIBAETCS B COYETAHUHU C COMIPOBOAUTENbHBIMH
yepTeskamu U npumepamu. Crienyer MOHMMAaTh, YTO KOHKPETHbIE BAPUAHTHI OCYLIECTBIIEHMS,
U3JIOJKEHHBIE B HACTOSILLEM AOKYMEHTE, NMPEACTABIEHBbl TOJBKO B LEISIX WUIUTIOCTPUPOBAHUS U
UCTOJIKOBAHHSI N300pETeHNs M He NPeIHA3HAYEeHbI JJI1 OTPAHUYEHUsT N300 PeTEeHNsL.

B crnepyromux najgee mpuMepax M CPaBHUTENBHBIX NMPUMeEpax razoo0pa3sHOe ChIpbE U

JKUJIKO€ ChIPbE, COOTBETCTBEHHO, UMEIOT COCTAaBbI, MOKA3aHHbIE B MTPUBENEHHON HIke Tabmune 1.

Tabmuna 1
I"azoobpasuoe ceipné (10 000 TorH/TOT) Kuakoe ceipné (10 000 ToHH/TOT)
TosapHbIii mponaH 100 XBOCTOBOE MACI0 KPCKHHTa 60
CKmKCHHBIN ra3 20 Tsoxénas Hadra 140
PeruknoBeiil nmponax 10 Jlérkas Hadra 30
Penmkitossiil 5Tan 20
ITpumep 1

IIpumep 1 OCYIIECTBIAIOT C UCHOJB30BAHUEM YCTPONCTBA U TEXHOJOTHYECKOW CXEMBI
111 MI3BJICUEHHS TETUIA M3 ra3a KPEeKHHra, MoKa3aHHO! Ha ¢ur. la u ¢wur. 1b.

JlaHHO€ yCTPOMCTBO COAEPKUT yCcTponcTBO E-3 s pexynepaunu Temia ra3a KpeKuHra
JKUJIKOTO ChIPBs, yCTpoiicTBO E-1 1tst pekymeparun Teria ra3a KpeKuHTra ra3000pa3Horo ChIpbs
U y3€J yAAJIeHUs TSKENBIX KOMIIOHEHTOB.

YcerpotictBo E-3 ans pexkynepauuu Temia ra3a KpeKMHIa >KUAKOrO ChIPbsi COCIUHEHO C
BBIITYCKHBIM OTBepcTHEM peakTtopa E-10 kpekuHra >KMakoro Coipbs, a BIyCKHOE OTBEPCTHE
peakropa E-10 kpekuHra >KuKkoro Cbpbsi COEMHEHO € TPYOOPOBOAOM IS KHIIKOTO ChIPbSI.

Ycrpoiicteo E-1 nmnst pexkynepauuu Teria ra3a KpPeKHWHTa Ta3000pa3sHOTO  ChIPhs

COEMHEHO C BBINYCKHBIM OTBEpCTHEM peakropa E-9 kpekumHra ra3o00pa3HOrO ChIpbs, a
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BIYCKHOE OTBepcTHe peakropa E-9 kpekuHra ra3000pa3sHOrO ChIpbS COENUHEHO C
TPyOOIPOBOIOM IS Ta3000PA3HOTO CHIPBSI.

VY3en yaaneHus TSOKENBIX KOMIIOHEHTOB CONEPKUT (PPaKIHMOHUPYIOLIYO KOJOoHHY E-127.
OpaxkunoHupyromas kojoHHa E-12° pa3neneHa Ha Be 4acTU pa3ieIUTENbHON MEPErOpOaKOHN,
Ha3bIBa€Mbl€, COOTBETCTBEHHO, HIKHEH cekiueil A u BepxHel cexuuell B, nmpu 3ToM BepxHss
cexumsi B pasgenena B HampaBiI€HUM CHHU3Y-BBEPX HA CEKLHIO 3aKaJOYHOIO Macia, CEKLHIO
NOAIOHHOTO Maciia M CeKLMI0 PeKTH(UKALNU C TPENyCMOTPEHHBIMU B HUX BHY TPHKOPITY CHBIMU
sneMeHTaMu. PpakimoHupyromas kojgoHHa E-12’° BbImojHEeHa B KOH(PUIypaLUH C BBIYCKHBIM
TpyOONpOBOAOM ISl Ta30BOM (pa3pl HaBepxXy (PaKLHOHHPYIOINEH KOJOHHBI U BBINYCKHBIM
TpyOOIpPOBOAOM AJIs TBEPAO-KUAKOHN (pa3bl BHU3Y (PPAKIIHOHUPYIOIIEH KOJOHHBL.

Beinycknoii TpyOomnpoBoxn ycrpoiictBa E-3 s pekynepanum Temjia rasa KpeKMHIa
JKMJIKOTO ChIPbsl COEMHEH C HU30M HIDKHEH cekimu A (pakuuoHUpyroued konoHHs! E-127) a
BBIYCKHOW TpyOompoBon ycrpoiictBa E-1  pmus  pekymepaumu Termia rasa KpEKHHIa
ra3000pa3HOro ChIpbsi COEAMHEH C HMXKHEH cexuueit A (kak moka3aHo Ha (ur. 1a) wim BepxHei
cekuueil B (kak nmokasano Ha ¢ur. 1b) ¢ppakuponupyrommeit konoHus! E-127.

BoimyckHo#t TpyOOnpoOBOA IS 3aKAJOYHOTO MAacia, PACIONIOKEHHBIH BHU3Y BEpXHEH
cekunu B ¢pakimonupyromeii kojaoHHsl E-12°, coenuHseTcst mocnenoBaresbHo ¢ HacocoMm E-7
3aKaJIOYHOTrO Macna U ycrpoictBoM E-8 nns pekynepanuu Terja 3akajOyHOIO Macia, a 3aTeM
JNENUTCST HAa JIB€ BETBU, IIPU OTOM O/HA BETBb COEAMHEHA C BepxHeW cekuueil B
(bpakunonupyrouieit kojgouHsl E-12°, a apyrasi BeTBb COEAMHEHA C BBIYCKHBIM TPYOOIPOBOIOM
ycrpoiicta E-3 ans pexynepanum Temia ra3a KpeKUHIa >KUJKOTO ChIPbsl.

Hwxnass cexiust A ¢pakunoHupyromeit konoHHsl E-12° BeimonHeHa B KOHpUrypaumu ¢
pacrpenenuTeneM 1 TpyOOIPOBOIOM MMOJA4YH BOASIHOTO Mapa, PACIIONOKEHHBIM B HIDKHEH YacTH.
Bepxusiss cexkumss B ¢dpakumonupyromeii kojoHHbsl E-12° BbimonHeHa B KOH(Hrypamuu ¢
TApEeJIOYHbIMU BHYTPHUKOPITYCHBIMU 3JIEMEHTAMH, U Pa3feieHa B HANPABIECHUU CHU3Y-BBEPX Ha
CEKIIHMIO 3aKAJIOYHOTO Maclia, CEKLUIO TIOAJOHHOTO Maciia U CEKLHI0 PEKTU(UKALIUH.

Croco® pexkymepauuu Terula Tra3a KpPEKHWHId, BOIUIOIIAEMBIH C HCIIOJBb30BAHHEM
OIMMCAHHOTO BBIIIE YCTPOHCTBA, U3JIAraeTCs CIENYOIINM 00pa3oM:

Ocy1LIecTBISIIOT KPEeKUHT KUAKOro cbipbsi P-10 B peakrope E-10 kpekuHra >xuakoro
ChIpbs I MOJdy4eHus raza P-9 kpexuHra xuakoro cbipbsi. I'a3 P-9 kpexkuHra >kugkoro colpbs
NMojaroT B ycTpoiictBO E-3 nusa pexkynepauuu Temia rasa KpPEKHWHra >KUAKOTO ChIpbsl U
oxnaxaaroT a0 410°C c nenbto noiydeHuss rasa P-12 kpekuHra »XUAKOrO ChIpbsl IOCHE
peKynepanuy Temja, KOTOPbIM CMELIMBAKOT C 3aKajJOuyHbIM MacjioM P-2 U AONONHUTENBHO

oxnaxnaroT 10 280°C, a 3aTeM MOJAIOT B HUKHIOK CEKIMI0 A (QpakIuOHUpyroImel KouoHHbI E-

12°.
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B HmkHel cexym A dpakunonupyromei koaoHHel E-127 ra3, cogeprkamutiicst B rase P-
15 KpekuHra >KUAKOTO ChIPbsl, CMEIIAHHOM C 3aKaJIOYHbIM MAacjIOM, OTHAEJSIFOT OT JKMIKOCTH U
TBEPABIX YaCTULl, a OTAENEHHOE TOIUIMBHOE Macio P-13 ¢ :KUAKUMU TSDKENBIMU KOMIIOHEHTAMH,
NepeHocsiIiee TBEPAbIE YaCTULbI, U3BJIEKAIOT B BHUJE OTBOAMMOrO TOIUIMBHOro Macia P-14 c
JKUKUMH TSDKENBIMU KOMIIOHEHTaMU MpU NoMoiiu Hacoca E-6 TomnuBHOroO macna ¢ SKUAKUMU
TSOKETBIMA  KOMITOHEHTAMH, YCTAHOBJIGHHOTO BOJIM3M HIDKHEH YaCTH KOJIOHHBI, TOrZA Kak
oTaenéHHas rasoBas (paza NPOXOAUT Uepe3 pPa3AeIUTENbHYI0 MEPEeropoAKy M IOCTYyMaeT B
BEPXHIOK CeKIHi0 B ¢ppakimonupyromeii KoioHHb! E-12° 11 nanbHeNIero oxiaxIeHus.

Jna monyuenust rasa P-4 kxpekuHra ra3ooOpasHOrO ChIpbSl OCYLIECTBISIFOT KPEKHUHT
razoo0pasHoro ceipbsi P-1 B peaktope E-9 kpekunra razoo0pasHoro ceipbs. I'a3 P-4 kpexunra
razoo0pa3HOro Chlpbsi MOAAOT B ycrpoiictBo E-1 nma pekymepamuu Terua rasa KpeKuHra
ra3000pa3Horo cwipbs ¢ uenbto oxnaxaeHus no 210°C. T'a3z P-11 kpekuHra razooOpasHOro
CBIPBS MIOCJIE PEKyIepalny TeIUla MOAA0T B HIXKHIOK CeKIHMI0 A (PpaKLMOHUPYIOIIEH KOJIOHHBI
E-12°, coenuneHHyo 3aTeM C BepxHeil cekiuell B (kak mokasaHo Ha ¢ur. la) WM momaroT B
BEPXHIOK cekumio B (kak mokasano Ha ¢wur. 1b).

I"azoByto (ha3y, BBIIENSIOMYIOCS U3 HIDKHEH cekunu A (paximonupyromeii koaoHHb! E-
12°, m ra3 P-11 xpekuHra razoo0pasHOro ChIpbsi IOCJE pPEKyNepanuy Terla AOMOJIHUTEIbHO
OXJIAXKIAIOT B BepXHeW cekuuu B ¢pakumonupyromei kojgoHHel E-12°, Tak 4TO HEKOTOpbBIE
KOMIIOHEHThI KOHIEHCUPYIOTCS B JKUIKOE 3akayjouyHoe Macyio. CHusy BepxHed cexkuuu B
U3BJIEKAIOT 3akajiouHoe wacio P-23 npu nomomu Hacoca E-7 3akajnodyHoro macnia
OCYILECTBJISIIOT peKylnepanuro Teria B ycrpoicTtee E-8 st pexynepauuu Temia 3aKaJlOqyHOIO
Macna. Hacte 3akanouHoro macna P-17 mocne pexkynepauuu Teruia UCHONB3YKOT B KadeCTBE
3akayiouyHOro Macya P-18, Bo3BpamaeMoro B BEpXHIOK CeKLUI0 B (ppakipoHupyromei KOJIOHHBI
E-12’, a apyryroo udacTh HCNONB3YIOT B KadecTBe 3akaJouyHOro macia P-2, cmemuBaeMoro c
razom P-12 kpekuHra >kuIKoro Colpbsi OCJIE PEKYNEpaLMy TEIJIa, U 3aTeM MOAAI0T B HUKHIOKO
cexuuio A ¢paknuonupyromeii kononHbl E-12°. HeckoHneHCHPOBaHHBIE KOMIIOHEHTBI OTBOIST
B KadyecTBe Tra3oBoil (pasel P-19, orOupaemoii cBepxy ¢paxkuuoHupyromeii kojgoHHsl E-12°.
@dpakunonupyomas KooHsa E-12° BeimosHeHa B KOHPUTypayuy ¢ OpOLIAIINM TOTOKOM P-20
B CBOEH BEpXHEH YacCTH.

B ycrpotictBe E-1 nmnst pekymepammu Teruia ra3a KpeKWHTa ra3000pasHOrO ChIpbs U
ycrpoiictee E-3  ang pexkynmepauuu Terja rasa KpPEKHMHra SKUJIKOTO ChIpbsl IPOBOIST
peKyIepanuio Teria MyTéM BbIPAaOOTKM BOASHOTO Mapa, a OOpa3yIOLIWiCs BOASHON map

HaxomuTcs rmox Aasiennem 11,5 MIla us0.
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Ycerpoiicteo E-1 st pekymepaumu Teruia ra3a KpeKHHra ras’o00pa3HOTO ChIpbsl U
ycrpoiictBo E-3 mis pekynepanun Teria ra3a KpeKHHIra JKHUAKOTO ChIPbsl NMPEACTABISIFOT COOOM
00OpyIOBaHUE JUIsI MHOTOCTYIIEHYATON PEKyNEpaLIH TEIUIa, Pa3MEINEHHOE TIOCIEI0BATENBHO.

BonsiHoit map P-25 BBOAST B HIDKHIOK 4YacTh HIDKHEH cekuuu A (pakumoHupyromei
KoyoHHBl E-12° B KkadecTBe OTmapuBaroLIeil cpeibl U MPEANOUYTUTENBHO BOASHON Map BBOAAT
noz nasjeHueM Ha yposHe 1,6 MIla u30.

ITpumep 2

IIpumep 2 OCYINECTBJISAIOT C UCHOJB30BAHUEM YCTPONCTBA U TEXHOJOTMYECKOU CXEMBI
U1l N3BJICUEHMS TETUIa U3 ra3a KpeKHMHIa, NOKa3aHHOW Ha ¢ur. 2.

JlaHHO€ yCTPOMCTBO COAEPKUT yCTpoUcTBO E-3 1mi1s pexynepaunu Temia ra3a KpeKuHra
JKUJIKOTO ChIpBs, yeTpoiicTBO E-1 1ytst pexymneparum Teria raza KpeKuHra ra3000pa3Horo Chlpbs
U y3€J1 yAAJIeHUs TSKENBIX KOMIIOHEHTOB.

YerpoiictBo E-3 s pexynepanuu Teruia ra3a KpeKUHIa JKHJIKOTO ChIPbsi COEIUHEHO C
BBIIyCKHBIM OTBepcTHEM peakTopa E-10 kpekuHra >KUAKOrO ChIpbs, & BIYCKHOE OTBEpPCTHUE
peaktopa E-10 kpekuHra >XHIKOro ChIpbsl COEIUHEHO C TPYyOOIPOBOIOM ISt XKUIKOTO ChIPBSI.

Ycerpoticteo E-1 pnst pekynmepauuu Teruia ra3a KpPEKHMHTa ra3000pa3HOTO ChIpbs
COEIMHEHO C BBIMYCKHBIM OTBepcTHEM peakTopa E-9 kpekmHra razooOpa3sHOro ChIpbs, a
BIYCKHOE OTBepcTHe peaktopa E-9 kpekuHra ra3000pa3HOrO ChIPpbS COEIUHEHO C
TPyOOMPOBOIOM JIsl Ta3000Pa3HOTO CHIPDSI.

VY3en yaaneHus TSoKENBIX KOMIIOHEHTOB CONEPIKUT (PPaKIHOHUPYIOLIYIO KOJOHHY E-127.
Opakunonupyromasi kojonHa E-12° pa3ngeneHa pa3menuTenbHOM NMEPEeropoakol Ha ABE YaCTH,
Ha3bIBa€MbIe, COOTBETCTBEHHO, HIDKHEH cekuueil A u BepxHell cekuueil B. ®@pakunonupyromias
kosiorHa E-12° BbIMOSHEHA B KOH(UIYPALUU C BBIYCKHBIM TPYOONPOBOAOM ISl ra30BOH (hasbl
HaBepxy (ppakUHMOHMpYIOIIEH KOJOHHBI U BBINTYCKHBIM TPyOONpPOBOAOM ISl TBEPHO-KUIKOH
(a3l BHU3Y (PpaKIMOHUPYOIIEH KOJIOHHBIL.

Beimycknoii TpyOomnpoBon ycrpoiictBa E-3 s pekynepanum Terjia rasa KpEeKHHIa
JKHJIKOTO ChIPbsI COSMHEH C HU30M HIDKHEH cekimu A QpakuuOHUpPYIOLeH KoinoHHbI E-127) a
BBIMYCKHOH TpyOompoBon ycrpoiictBa E-1 i pekymepauuu Teruia Trasa KpPeKHHTra
ra3000pa3HOTO ChIPbsl COEAMHEH C BEpXHeH cexiueit B ¢paknuonupyromeii koaoHHs! E-12°.

BrimyckHOM TpyOONpoBOA Uil 3aKaJIOYHOTO Maciia, OOecredYeHHbI BHU3Y BepxXHeH
cexuuu B ¢pakunonupyromei kKonoHHbl E-12°, coequHsieTcs mocieqoBaTesibHO ¢ HacocoM E-7
3aKaJIOYHOIO Macja U yCTpoHcTBOM E-8 miia pexynepauuu Temia 3aKajJO4YHOrO Macia, a 3aTeM
JIEIUTCA Ha JBE€ BETBM, NpPU 3TOM OJHA BETBb COCOWHEHA C BepxHeW cexkuued B
(bpakuonnpyromeil KojJoHHsl E-12°) a npyrast BEeTBb COeIMHEHA C BEPXOM HHKHEH CeKIuu A

bpakunorupyrouei konoHus! E-127.
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Hwxass cexiust A ¢ppakunonupyromeit konoHHs! E-12° BeimonHeHa B KOHpUrypanuu ¢
pacripenenuTeneM 1 TpyOOIpOBOIOM MMOA4YH BOASIHOTO Mapa, PACIIONOKEHHBIM B HIDKHEH YacTH.
Bepxnusss cexkumss B ¢pakumonupyromeii kojoHHsl E-12° BbeimonHeHa B KOH(Hrypamuu ¢
TAapEeJIOYHbIMU BHYTPUKOPIYCHBIMH 3JIEMEHTAMHU U Pa3AeJIeHa B HANPABJICHUHM CHU3Y-BBEPX Ha
CEKIIHMIO 3aKAJIOYHOTO Maclia, CEKLUIO TOAJOHHOTO Macla ¥ CEKIHI0 PEKTH(UKALIUH.

Crioco® pexkymepauuu Terula Tra3a KpPEKHWHId, BOIUIOIIAEMBI C HCIIOJNb30BAHHEM
OIHCAaHHOTIO BBILIE YCTPOICTBA, N3/1araeTcsl CIEAYOIUM 00pa3oM:

OcCyLIecTBIAIOT KPEKUHI KUAKOTo cbipbsi P-10 B peaktope E-10 kpekuHra >xupkoro
ChIpbs I MOdy4YeHus raza P-9 kpexuHra »xuakoro cbipbsi. I'a3 P-9 kpexkuHra >kugkoro Cblpbs
nojaroT B ycrpouctBo E-3 mia pexynepanuu Terula ra3a KPEKHHIAa SKUIAKOIO ChIPbsl U
oxnaxaaroT A0 410°C ¢ nenbro nomydeHuss raza P-12 kpekuHra »XUAKOTO ChIpbsl IOCHE
peKyImepanuy Teria, KOTOPbIH MOJAI0T B HU3 HIDKHENW CeKIH A (QpakMOHUPYIOIEH KOJOHHBI
E-12°.

I'az P-12 kpexkuHra >KUAKOTO CBIPbS MOCJIE pEKyNepaluu Teia AOMNOJHUTENBHO
oxnaxpaoT no 280°C B HmwkHeH cekumu A (¢pakuuoHUpyrOmed KonoHHbl E-12° myTém
NPOTUBOTOYHOIO KOHTAKTUPOBAHUS C 3aKAJIOYHBIM MacjaoM P-2, mocTynaromum ¢ Bepxa HUKHEN
cekunn A ¢pakuuoHupyromel konoHHel E-12°) a 3aTeM OCYLIECTBISIOT paslesieHHe rasa M
augkoctd. OtaenéHHoe TOIUIMBHOE Macyio P-13 ¢ >KUIKMMU TsSDOKENBIMU KOMIIOHEHTAMH,
NEPEeHOCsIIee TBEPAbIE YaCTHULBI, U3BJIEKAIOT B BUAE OTBOJAMMOIO TOIIMBHOro macna P-14 ¢
JKUKUMH TSDKENBIMUA KOMIIOHEHTaMU MpU oMoy Hacoca E-6 TomnuBHOro macna ¢ KUAKUMU
TSOKETBIMA  KOMITOHEHTAMH, YCTAHOBJIGHHOTO BOJIM3M HW)KHEH YaCTH KOJIOHHBI, TOTNA Kak
oTaenéHHas rasoBas ()aza MPOXOAUT uepe3 PA3AEIUTENbHYI0 MEPEeropoAKy M TOCTyMaeT B
BEPXHIOK CeKIHI0 B ppakimonupyromeii konoHHbl E-12° mis nanbHeNIero oxJiaxaeHus.

Jnsa monyueHust rasa P-4 kpekuHra ra3o0o0pasHOrO ChIpbSl OCYLIECTBISIFOT KPEKUHT
razoo0pasHoro ceipbsi P-1 B peaktope E-9 kpekunra razoobpasHoro ceipbs. ['a3 P-4 kpekunra
razoo0pasHOro ChIpbsi MOAAOT B ycTpoiictBo E-1 s pexymepammu Teruia ra3a KpeKUHTra
razoo0pasHoro ceipbsi ¢ 1enbto oxnaxnaeHust 10 210°C. I'a3 P-11 kpekuHra rasooOpasHoOro
CBIPbS ITOCJIE PEKYTIEPALIH TEIUIA MMOAIOT B BEPXHIOK CeKUnio B pakunonupyromel KOJIOHHbBI
E-12°.

I'a3oByr0 a3y, BEIAENAIOMYIOCS U3 HIKHEH CeKUnu A (pakIMOHHUPYoLIeil KoJoHHbI E-
12’, u ra3 P-11 kpekuHra razoo0pa3HOrO ChIPbsl TMOCJE PEKYIEpali TeIla JOMOJHUTEIbHO
OXJIAXKIAIOT B BepxHEW cekumu B ¢pakumonupyromei xkonoHHel E-12°, Tak 4TO HEKOTOpBIE
KOMIIOHEHThl KOHJEHCUPYIOTCS B JKHUIKOE 3akajouyHoe Mmacyio. CHusy BepxHell cexkuuu B
¢dpaxuuonnpyromeii kojgoHHbl E-12° u3pnekaroT 3akanouHoe macio P-23 mpu momornm Hacoca

E-7 3akamoyHOro macia M OCYUIECTBIIAIOT PEKyHepauuro Termjaa B ycrpouncrBe E-8 s
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pexynepanuu Temsia 3akajiodHoro macia. Yacte 3akanoynoro macna P-17 nmocne pexynepauuu
TeIIa UCIONB3YIOT B KA4E€CTBE 3aKaJIOYHOro Macia P-18, Bo3BpamaeMoro B BEpXHIOO Cexuuio B
bpakuuonnpyromei KojoHHbl E-12°) a npyryro 4acTh KCIOJB3YIOT B KAa4eCTBE 3aKaJIOUHOTO
macna P-2, monaBaeMoro B BEpXHIOK 4acCTh HIDKHEH cekunu A ppakunonupyromel KoinoHHbI E-
11. HeckoHneHCHpOBaHHBIE KOMIIOHEHTbI OTBOAAT B BuAe razoBoi ¢asel P-19, orOupaemoii
cBepxy (ppakuuonupyromeit konoHasl E-11. ®@pakponupyromast kojonHa E-12° BeImojHeHA B
KOH(UTYpaLMK C OPOIIAIOLINM MTOTOKOM P-20 B CBOE# BepXHEH 4acTH.

Hactpoeunsle mapameTpel U TEXHOJOTMYECKHUE YCJIOBMs, Kacarouuecs ycTponctsa E-1
I peKynepaluy Terula rasa KpeKHHra ra3oo0pa3HOro cblpbs, ycrpoiictBa E-3  ans
peKynepauuu Telyla rasa KpeKHWHIa SKUAKOIO Chlpbs U BoAasiHOro mapa P-25, BBogumMoro B
HIDKHIOIO YacTh HIKHEH cekinu A ppakuuoHupyroiei kojJoHHsl E-12°, ABISAIOTCS TaKUMU XKe,
KaK U ONMCaHHbIE B Ipumepe 1.

CpasHutenbHblil npumep 1

CpaBHHUTENbHBIN puMep | OCYLIECTBISIIOT C HCIOIB30BAHHEM TPAAHMLMOHHOTO criocoba
U T€X JK€ UCTOYHUKOB CBIPbs], YTO U UCIOJB30BAHHbBIE B ITpUMepax 1 u 2.

YacTb raza KpeKuHra ra3zoo0pa3HOTrO ChIPbsl, IMOCTYMAIOINEro M3 PEaKTopa KPeKHHra,
OXJIAJKIAIOT B 3aKajJodyHOM komie 10 420°C, CMEmMBAKOT ¢ 3aKaJIOYHBIM MAacjoM IS
JOTIOJIHUTENBHOTO oxJaxkaeHus a0 275°C, a 3areM NoJalT B OTHApPHYIO KOJOHHY. Jpyryro
4acTh OXJIAXKIAIOT B 3aKkajoduHoM kotie o 350°C, a 3areM CMEIIMBAaIOT C ra3oM KpeKHHra
JKHJIKOTO CBIPBSI.

B ornapHoii KONOHHE MPOBOAST pasfeleHue ra3a U SKUAKOCTU U CHHU3Y KOJIOHHBI
MOJIy4alOT OT/AEIEHHOE TOTUIMBHOE MAcCJIO C KUIAKUMH TSDKETBIMU KOMIIOHEHTAMH, MTepEeHOCsIIee
TBEPIbIC YaCTHUIIBI, & OTOMPAEMYIO CBEPXY Ta3oBYH (pasy momaroT B HU3 (PPaKIUOHHPYIOLIEH
KOJIOHHBI JJIs1 JOTIOJIHUTEIBHOTO OXJIaKIEHUSI.

I'a3z kpexkuHra >KUAKOTO CBHIPbS, MOCTYMAIOLINI N3 peakTopa KPEeKHHIa, OXJa)XIalT B
3akanoyHoM koTie 10 410°C, cMemmnBarT ¢ ra3oM KpeKHHra ra3oodpasHoro cbipbs mpu 350°C,
a 3aTeM CMEUIMBAIOT C 3aKaJOYHBIM MAacjOM JJsl JONOJHHUTENbHOro oxjaxaeHus no 200°C
nepen nojaydeii B PpakLMOHUPYIOIIYEO KOJIOHHY.

@DpakMOHUPYIOIIAs KOJIOHHA MCIIOJHEHAa B KOH(QUIYPALUU C BEPXHHM OPOLIAFOIINUM
MIOTOKOM.

OxnaxaE€HHYI0 CMeCh ra3a KPEeKHHIra JKHIKOTrO ChIpbsi U ra3oBod (as3el, orOupaemoii
CBEPXY OTMApPHOH KOJIOHHBI, JOMOJHHUTEIBHO OXJIAXIAIT B (PAKLHMOHUPYIOLIEH KOJOHHE, U
HEKOTOPbIE KOMIIOHEHThI KOHAEHCUPYIOTCS B )KUIKOE 3aKaJOYHOE MacIo.

ITocne u3BieueHus MpU MOMOIIM HACOCAa U OCYLIECTBJIEHMs peKylepaluy Terla, 4acTb

3aKaJIOYHOTO MacJia BO3BPALIAIOT B (PPAKIMOHUPYIOIIYIO KOJIOHHY, & APYTYIO YaCTh UCMOJIB3YIOT
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B KA4eCTBE 3aKAJIOYHOW Cpeabl IJIsI CMEIIMBAHHS C Ta30oM KPEKHWHIa Ta3000pasHOro ChIpPhS,
oxjaxaéHHpiM 10 420°C, a mociie CMEIIWBaHUs 3aTe€M BO3BPAIIAIOT B (PPAKIIMOHUPYIOIIYIO
KOJIOHHY.

B Tabmune 2 mnpuBeneHbl MAaHHBIC, KacarOIIMECs BSI3KOCTH 3aKaJOYHOIO Macia,
HU3BJICUCHUA TCIUIA U3 Ta3a KPCKUHIA, HOTpe6J'IeHI/I${ OHEPIrUuu U SKCIUTYaTalHUOHHBIX PAaCXOdOB B
ciyydae IpuMepoB 1 1 2, BOIUIOIIEHHBIX IPU UCTIONB30BAHUH CIIOCO0A HACTOSIIETO H300pEeTeHus,
U CPaBHUTENBHOrO IpHMepa 1, BBIMONHEHHOro 0Oe3 HCMONb30BaHUs Croco0a HACTOSINEro
1/1306peTeH1/1$1, npru 5TOM BCE€ MNPUMEPHBI BOILIOMAJIXA C HUCIOJB30BAHUEM OAHHUX U TEX XKE

HUCTOYHHUKOB CbhIPbs KPEKHUHIA.

Tabnuua 2
CpaBHHUTEIBHBII

Haunmvenosanue myHKTa IMpumep 1 ITpumep 2 e 1
TeMnepaTXDpa HU3a (ppakmoHUpPYOICH 1953 195.1 195.0
koj0HHHI (°C)
Bszkocts 3akanounoro macaa (cIl) 0,676 0,679 7,061
BomsHol map CBEPXBBHICOKOTO JABJICHHS 5443 5441 5241
(T/4)
OHECProéMKOCTh YCTAHOBKH TIOTYUCHHS
STHJICHA 504,5 504,7 520,0
(Kr CTaHIAPTHOIO Macja/T dTHICHA)
l'omoBBIE AKCITTYATAIIMOHHBIE PACXOIBI Bazosas Bazosas Basosast BeiaHHA
(10000 roars/10000 ToHH >THIICHA) BeanunHa -24.8 | BenwuwmHza -24 .4

Kak MOXHO BHIETh W3 JaHHBIX TaONUIBl 2, B CpPaBHUTEIbHOM mpumepe 1

> 2

OCYLLIECTBJIEHHOM C HUCIIONb30BAHUEM TEX K€ UCTOYHUKOB ChIPbsl KPEKUHIa, YTO U B Ipumepax |
U 2, KOJMYECTBO BBHIPAOOTAHHOTO BOISHOIO Tapa CBEPXBBICOKOTO JABJICHHS M BSI3KOCThb
3aKaJIOYHOTO Macjia COCTaBIISIIOT, COOTBeTCTBeHHO, 524,1 T/4 m 7,061 cIl, 3HeproémMkocTb
YCTaHOBKH MOJy4YeHUs 3TUIeHa coctasiseT 520,0 Kr cTaHAapTHOrO Macjia Ha TOHHY aTtuiieHa. C
APYroi CTOPOHBL, B mpuMepax 1 u 2, OCYIIECTBIEHHBIX IPH HCIOJB30BAHHH Crocoda
HACTOSIIEro M300pEeTEeHUs, KOJIMYECTBA BbIPAOOTAHHOTO BOISHOIO Tapa CBEPXBBICOKOTO
JABJIEHUSI COCTAaBJIAIOT, COOTBETCTBEHHO, 5443 T/u m 544,1 T/4, a 3HaYeHUs BA3ZKOCTHU
3aKaJlOYHOTO Maclia COCTaBJSItOT, cooTBercTBeHHO, 0,676 cIl u 0,679 clIl, BenuuuHbI
SHEPro€MKOCTH YCTAHOBKHU MOJIyYEHHUs STUJIEHA COCTABJISIIOT, COOTBETCTBEHHO, 504,5 u 504,7 kr
CTaHAAPTHOIO MAacja Ha TOHHY 3TUJIEHA, U 3TO O3HA4YaeT, YTO B IpuMepax 1 u 2 peaan3oBaHO
YMEHBLICHNE TOJOBBIX 3KCIUTyaTAMOHHBIX pacxonoB Ha 248000 roans/10000 TOHH 3THIIEHA H
245000 roann/10000 TOHH 3THIIEHA, COOTBETCTBEHHO.

U3 cpaBHEeHHs MPUBEIEHHBIX BBILIE TAHHBIX MOXXHO BUAETD, YTO TPAJUIIMOHHBIA CIIOCO0
BKJIFOYAET MEHbIIee KOJMYECTBO BBIPAOOTAHHOTO BOISHOIO IMapa CBEPXBBICOKOTO AABICHHS U
Oosee BBICOKYIO BSI3KOCTh 3aKaJIOYHOTO Macia. B orimyme OT 3TOro, cmoco0 HacTosIero
M300peTeHNs] MPUBOAUT K TMOJYYECHUIO OOJIBLIEr0 KOJNUYECTBA BBIPAOOTAHHOTO BOISHOTrO Tapa

CBEPXBBICOKOTO HAaBJICHUA U OJOCTHUKCHHIO MEHBIIIEH BS3KOCTH 3aKaJOYHOT'O Macjia, a TaAKXKXC B
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HEM JONOJIHUTENIBHO PEANIU3YETCsl YMEHBLIEHNUE SHEPTOEMKOCTH YCTAHOBKH MOJTy4YE€HUsS] STUJIEHA
NpUMEpPHO Ha |5 Kr CcTaHmapTHOrO Macia/TOHHA OJTHJIEHa ¢ CHIDKEHHE TOOBBIX
SKCIUTyaTALMOHHBIX pacxonoB mnpumepHo Ha 240000 r0anp/10000 TOHH 3THUIEHA, U 3TO
JE€MOHCTPUPYET, 4TO crocod HaCTOSALIETO n300peTeHus ONMaronpusITCTBYET
BBICOKO3((EKTUBHOMY U3BJICUEHHMIO TeIUIa M3 Ta3a KPEeKWHra M JOCTH)KEHUIO MeHbIIel
BSI3KOCTH 3aKaJIOYHOIO Maciia, a TakXKe JSHEProcOepekeHHI0, CHIDKEHUIO IOTpeblieHus u
CTa0MIIbHON paboTe YCTAHOBKH MOy YEHUS STUJICHA.

ITpumep 3

IIpumep 3 OCYILECTBJISAIOT C UCMHOJB30BAHUEM YCTPONCTBA U TEXHOJOTMYECKOU CXEMBI
U1l N3BJICUEHMS TETUIa U3 ra3a KpeKHMHIa, MOKa3aHHOW Ha ¢ur. 3.

JlaHHO€ yCTPOMCTBO COAEPKUT yCTpOoUCTBO E-3 1mis pexynepaunu Temia ra3a KpeKuHra
JKHUIKOTO ChIpbsl, ycTpoiicTBO E-1 mist pexyneparuu Teria ra3a KpeKHHra ra3000pa3HOro ChIpbst
U y3€J1 yAAJIeHUs TSOKENBIX KOMIIOHEHTOB.

YerpoiictBo E-3 s pexynepanuu Teruia ra3a KpeKUHIa SKHIKOTO ChIPbsi COEIUHEHO C
BBIIyCKHBIM OTBepCcTHEM peakTopa E-10 kpexkuHra >KUAKOrO ChIpbs, & BIYCKHOE OTBEpPCTHUE
peaktopa E-10 kpekuHra >XHIKOro ChIPbsl COEIUHEHO C TPYyOOIPOBOIOM JUISL XKUIAKOTO ChIPBSI.

VerpoiictBo E-1 nns pekynepaumm Temiia rasa KpeKHMHIa ra3000pa3HOrO  ChIPbs
COEIMHEHO C BBINYCKHBIM OTBepcTHEM peakTopa E-9 kpekmHra razooOpasHOro ChIpbs, a
BIYCKHOE OTBepcTHe peaktopa E-9 kpekuHra ra3000pa3HOrO ChIPpbS COENUHEHO C
TPyOOMPOBOIOM JIsl Ta3000Pa3HOTO ChIPDSI.

V3en ypaneHust TSDKENBIX KOMIIOHEHTOB COJAEPXKUT KOJNOHHY E-11 ynaneHus TspkEmbpIx
KOMITOHEHTOB M KOJIOHHY E-12 ¢pakumnonupoBanus OeH3uHa, npu 3ToM KosioHHa E-11 ynanenus
TSDKEJTBIX KOMIIOHEHTOB HCIIOJHEHA B KOH(MIYpaluu ¢ BBITYCKHBIM TPYOONPOBOAOM HAaBEPXY
KOJIOHHBI YIaJIEHUsI TSDKENBIX KOMIIOHEHTOB M BBINYCKHBIM TPYOONPOBOAOM JJisi TBEPIO-
JKUAKOTO TOIUIMBHOTO Macja, COAEPKALEro TsHKENble KOMIIOHEHTBI, BHU3Y KOJOHHBI YIaJI€HUs
TSOKENBIX KOMIIOHEHTOB W coenuHeHa ¢ koyioHHOW E-12  ¢dpakumonupoBanusi OeH3uHA
MIOCPEICTBOM BBIITY CKHOTO TPYOOIPOBO/Ia BBEPXY KOJIOHHBI yIATICHUS TSHKENBIX KOMIIOHEHTOB.

Beimycknoii TpyOompoBon ycrpoiictBa E-3 s pekynepanum Terjia rasa KpEeKHHIa
JKUAKOTO ChIPbsl COeAUHEH € KOJIOHHOM E-11 ynaneHust Ts:k€nbIX KOMIIOHEHTOB, a BbIITy CKHOU
TpyOompoBoa ycrpoiictea E-1 s pexymnepanuu Temia ra3a KpeKWHra ra3oo0pasHOro ChIpbs
coennHeH ¢ konoHHOH E-12 ¢pakimonnposanms OeH3MHA.

Kononna E-12 ¢pakimonnposannst OeH3MHA BBINIOIHEHA B KOHQUTYPALIMHU C BBITY CKHBIM
TpyOOIpPOBOAOM ISl Ta30BOH (hpa3bl HABEPXY M BBINMYCKHBIM TPYOOIPOBOIOM UIS 3aKAJIOYHOTO
Maciia BHU3Y. BrimyckHO# TpyOonpoBoa Al 3aKaJIOUHOTO Macjia COEANHEH MOCIIEIOBATEIBHO C

HacocoM E-7 3akanouHoro macna u yctpoictBoMm E-8 ans pexynepauuu Termja 3aKaJO4HOIO
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MacJia, a 3aTeM JEJIUTCS Ha JBE BETBH, NPU 3TOM OJHA BETBb COEAMHSETCS C KOJOHHOWU E-12
¢bpakunonnpoBaHusi OC€H3MHA, a Jpyras BETBb COEOUHSIETCS C BBIYCKHBIM TPyOONpPOBOIOM
ycrpoiictsa E-3 nis pexynepanuu Teria ra3a KpeKUHIa >KUJKOTO ChIPbsl.

Kononna E-11 ypaneHuss TsDKENBIX KOMIIOHEHTOB BBINIOJHEHa B KOH(PUIYparuu C
pacripenenuTeneM 1 TpyOOIpOBOIOM MMOJA4YH BOASIHOTO Mapa, PACIIONOKEHHBIM B HIDKHEH YacTH.

Kononna E-12 ¢pakunonupoBanusi OeH3WHA BBINOJHEHa B KOHQUIYpAaLUH C
TapesIOYHbIMH BHYTPUKOPITYCHBIMU 3JIEMEHTAMU U pa3fiesieHa B HAlpaBJIE€HUM CHU3Y-BBEPX HA
CEKIIHMIO 3aKaJIOYHOTO Maclia, CeKLUIO TOAJOHHOTO Macla ¥ CEKLUI0 PEKTU(UKALIUHL.

Crioco® pexkymepauuu Terula Tra3a KpPEKHWHIa, BOIUIOIIAEMBI C HCIIOJNIB30BAHHEM
OTMCAHHOTO BBIIIE YCTPOICTBA, U3J1araeTcs CIeNyIIUM 00pa3oM:

OcyLIecTBIAIOT KPEeKUHI KUAKOro cbipbsi P-10 B peaktope E-10 kpekuHra >xuakoro
ChIpbsl AJA nosydeHus rasza P-9 xpexkunra sxuakoro ceipbsi. ['a3 P-9 kpekuHra >kuakoro Cblpbsi
oxnaxnatoT 10 450°C B ycrpoiicrBe E-3 nist pexynepanuu Termia ra3a KpeKUHIa )KHUJIKOTO ChIPbs
C LeJbr0 nojyueHus raza P-12 kpekuHra *uakoro ChIpbsl MOCIE PEKyNepaluy Terla, KOTOPbIT
CMEIIMBAIOT ¢ 3aKaJJOYHBIM MacjioM P-2 mJist qOnoJHUTEIRHOTO oxJyaxkaeHus 1o 282°C, a 3aTem
nojaroT B KONOHHY E-11 ynanenus TsoKE€MbIX KOMIOHEHTOB.

B xosonne E-11 ynanenus Tsx€npIx KOMIIOHEHTOB ras3, COIEP KAIIUICs B ra3e KPEKUHIa
JKHJKOTO ChIPbsl, CMELIAHHOM C 3aKaJOYHBbIM MAacCJOM, OTAEISIOT OT J>KUAKOCTH U TBEPABIX
yactul. [asoBas ¢asza P-24, orOupaemass cBepxy KonoHHbI E-11 ynameHust TsoKENbIX
KOMITOHEHTOB, TIOCTyMaeT B KOJOHHY E-12 ¢pakunoHnpoBanusi O€H3MHA AJIs1 JOTIOJHUTEIBHOTO
OXJIAXKIeHUs, & CHU3Y KOJOHHBI E-11 ynaneHus Tsk€nbIX KOMIIOHEHTOB U3BJIEKAETCs TOINIMBHOE
Macio P-13 ¢ xuakumu TsKEIBIMA KOMIOHEHTAMH, TMepeHOCsIee TBEPAbIe YaCTHLIbI, C LENbIO
yAAIECHUS TSKENBIX KOMIIOHEHTOB U3 ra3a KPEeKHHIa XKUAKOro cbipbs. TonnusHoe macno P-13 ¢
KUJKUMH TSKENBIMU KOMIIOHEHTAMHU OTBOJAT B KaueCTBE OTBOJMMOIO TOIUIMBHOrO Macia P-14
C )KMJIKUMH TSDKEIBIMU KOMIIOHEHTaMU IIpU oMoty Hacoca E-6 TomnnBHOro Macna ¢ JKuakumMu
TSDKETBIMUA KOMITOHEHTaMH, YCTAHOBJICHHOTO BOJIM3H HIDKHEH YaCTH KOJIOHHBL.

OcymecTBisIIOT KpeKHHr razoo0pasHoro ceipbst P-1 B peakrope E-9 kpekunra
razoo0pa3HOro ChIPbsl Uil TOJNyueHHUsl rasa P-4 kpekuHra rasooOpasHoro ceipbsi. a3 P-4
KPEeKHHra Ta3000pa3sHOro CeIpbsi MoAaroT B ycrpoiictBo E-1 mus pekymepanmu Teruia rasa
KPEKHWHTa ra3000pa3HOro ChIpbsi C Henblo oxjaxkaeHus no 213°C, a monydeHHsblid ra3 P-11
KPEKHMHTa ra3000pa3HOro ChIpbs IMOCHE pEKyMNepalud Teria TMONAlT B KOJOHHY E-12
(dpakunoHNpPOBaHUS OEH3UHA.

lazoByto ¢azy P-24, orOupaemyro cBepxy KOJOHHBI E-11 ynameHus TsKETBIX
KOMIOHEHTOB, W ra3 P-11 kpekuHra ra3000pa3HOrO ChIpbsl MOCJE PEKyNepalud Teria

JOTOJHATENBHO OXJIAXKIAIOT B KoJOHHE E-12 (pakimonupoBanms O€H3WHA, TaK 4TO HEKOTOPBIE
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KOMITOHEHTbl KOHJICHCHPYIOTCS B JKHUAKOE 3aKaJOYHOE Macjo. 3akajoyHoe Macio P-23
U3BJIEKAIOT CHU3Y KOJIOHHBI (PpaKIMOHUPOBAHUS O€H3MHA MpH oMoIny Hacoca E-7 3akanounoro
Macja M OCYLIECTBJIAIOT PEKylepauuro Temjna B ycTrpouctse E-8 nmsa pexynepauuu Ttemna
3aKajlo4HOro Macja. Yacte 3akanoynoro macna P-17 mocne pexynepauuu Teruia UCHOIb3YHOT B
Ka4yecTBe 3akajouHoro macna P-18, Bosppamaemoro B kojoHHy E-12 ¢pakumormpoBaHus
OeH3MHa, a APYTryI 4YacTh HCIOJNB3YIOT B KaueCTBE 3aKaJOYHOro macia P-2, cmemmuBaemoro c
razom P-12 xpekuHra >kukoro ChIpbsi OCJIE PEKyNEpaLu TEIUIa, a 3aT€M MOAA0T B KOJIOHHY E-
11 ynanenust TsKENbIX KOMIIOHEHTOB. HeCkOHAEHCHPOBaHHbIE KOMIIOHEHTBI OTBOJSAT B KaUECTBE
razoBoil (Qasel P-19, orOupaemoii cepxy xkojoHHbl E-12 ¢pakunonupoBaHus OeH3HMHA.
Dpaxumonupyomas kojoHHa E-12 BeinonHeHa B KOHQUIypalyy ¢ OpoLIaoIuM norokom P-20
B CBOEU BEPXHEH YaCTH.

B ycrpoiictee E-1 ansi pexkynepammu Teruia ra3a KpeKHHIra ra3zooOpasHOro ChIpbs H
ycrpoiictee E-3 nana pexkynmepauuu Temsa ra3a KpPEKHUHIa JKUAKOTO ChIpbs MPOBOAMTCS
peKymepauusi Terja MyTéM T'eHepUPOBAHUS BOISHOIO mapa, M OOpa3yIOIIMICS BOISHON map
HaxomuTcs rox aasiennem 11,5 MIla us0.

Yerpoticteo E-1 nmnst pexynmepaumu Temia ra3a KpeKHHra ra3oo0pa3HOTO ChIPbsl H
ycrpoiicto E-3 nns pekynepanmu Teruia raa KpeKHHIA SKUAKOTO CBHIPbs MPEACTABISIOT COOOH
YCTPOMICTBA JJIs1 MHOTOCTYTIEHYaTON PEeKyNepaLuy TeIla, pa3sMeLlEHHbIE MTOCIEI0BATENBHO.

Bopsinoit map P-25 BBOAST B HWKHIOK 4YacTh KOJIOHHBI E-11 ypaneHus Tskénpix
KOMIIOHEHTOB B KaueCTBE OTIAapPUBAIOLIEH Cpebl, U MPEANOUYTUTEIHHO BOASIHON Map BBOIAT MOA
nasyieHueM Ha yposHe 1,6 MITa u30.

IIpumep 4

IIpumep 4 OCYLIECTBISAIOT C HUCIOJB30BAHHEM YCTPONCTBA M TEXHOJOTHYECKONW CXEMBbI
111 M3BJICUSHHS TETIIa M3 ra3a KPEeKHHIa, OKa3aHHO! Ha (ur. 4.

YeTpoicTBO coaepKUT yCTporcTBO E-3 11 pexynepanuu Temnsa ra3a KpeKuHra >Kuakoro
ChIpbst, ycrpoiicTBo E-1 mus pekymnepanuu Teruia ra3a KpeKHHra ra3o00pasHOTO ChIpbsl U y3el
yAaJeHUs! TSHKEIBIX KOMIIOHEHTOB.

YcerpotictBo E-3 ans pexkynepauuu Temia ra3a KpeKHHIa >KUAKOTO ChIPbsi COCIUHEHO C
BBIIyCKHBIM OTBepcTHEeM peakTopa E-10 kpekuHra >KUAKOTO ChIpbs, & BIYCKHOE OTBEpCTHUE
peakropa E-10 kpekuHra >KuKkoro Cbipbsi COSMHEHO ¢ TPYOONIPOBOAOM IS KHIIKOTO ChIPbSI.

Ycrpoiicteo E-1 nmnst pexynepaumu Teria ra3a KpPeKHWHTa Ta3000pa3sHOTO  ChIPhs
COEMHEHO C BBINYCKHBIM OTBEpCTHEM peakTopa E-9 kpekmHra ra3000pa3HOrO ChIpbs, a
BIYCKHOE OTBepcTHe peaktopa E-9 kpekuHra ra3000pa3sHOrO ChIPbS COENUHEHO C

TPyOOMPOBOIOM TSI Ta3000PA3HOTO CHIPBS.
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VY3en ypaneHust TSDKENBIX KOMIIOHEHTOB COAEPXKUT KOJNOHHY E-11 ynaneHus Tsok€mbix
KOMITOHEHTOB 1 KOJIOHHY E-12 ¢pakunonnpoBanus OeH3uHa, npu 3ToM KosoHHa E-11 ynanenus
TSDKEITBIX KOMIIOHEHTOB WCIIOJHEHA B KOH(UIYpamuu ¢ BBIMTYCKHBIM TPYOONIPOBOAOM HaBEPXY
KOJIOHHBI yJaJIeHUsl TSDKEIBIX KOMIIOHEHTOB U BBIITYCKHBIM TPYOOIPOBOAOM TBEPAO->KHUIKOTO
TOIUIMBHOI'O MAcja, COAEPKALIEro TSKENble KOMIIOHEHTBI, BHU3Y KOJIOHHBI yAAJIECHUs TKENIbIX
KOMIIOHEHTOB W COeAuHeHa ¢ KoJioHHOH E-12 ¢pakumoHupoBaHusi OeH3MHA MOCPENCTBOM
BBIITY CKHOT'O TPYOOIPOBO/Ia BBEPXY KOJIOHHBI yIaJI€HUS TSDKEIBIX KOMIIOHEHTOB.

Beinycknoii TpyOompoBon ycrpoiictBa E-3 s pekynepanum Terjia rasa KpEeKHMHIa
JKUAKOTO ChIPbsl COEIUHEH C HIKHEN 4acThiO KOJIOHHBI E-11 ynaneHus TskENbIX KOMIIOHEHTOB,
a BBINYCKHOH TpyOompoBon ycrpoiictea E-1 nmns pekymepamum Teria ra3a KpPeKHHTa
ra3o00pa3HOro ChIpbsi COEANHEH ¢ KOIOHHON E-12 (ppakunonnpoBanus 6eH31HA.

Kononna E-12 ¢pakunonnpoBanust OeH3MHA BBIIOJIHEHA B KOHQUTYPALMHU C BbIITY CKHBIM
TpyOOnpoBOAOM st Ta30BOi (ha3bl HABEPXy M BBITYCKHBIM TPYOOIPOBOIOM IUISl 3aKAJOYHOTO
Macia BHU3Y. BeImyckHOI TpyOOmpoBOa ISt 3aKaIOYHOTO Macia COSMHEH MOCIEI0BATEIbHO C
HacocoM E-7 3akanouHoro macna u yctpoiictBoM E-8 ans pexkynepauuu Temnja 3akajiOoqyHOTO
Macja, a 3aTeéM JEJUTCA Ha JIB€ BETBH, IPU 3TOM OJIHA BETBb COENMHSETCS C KOJOHHOW E-12
(pakuuOHMpPOBaHUSI OCH3MHA, a ApPyrasi BETBb COCOUHSETCS C BEPXHEH 4acThio KOJOHHBI E-11
YAAIEHUS TSOKEIBIX KOMIIOHEHTOB.

Kononna E-11 ypaneHuss TsOKENBIX KOMIIOHEHTOB BBIMIOJHEHA B KOHPUIyparuu C
pacrpenenuTenieM 1 TpyOOIpPOBOIOM MMOJA4YH BOASIHOTO Mapa, PACIONOKEHHBIM B HIJKHEH YacTH.

Kononna E-12 ¢pakunonupoBanusi OeH3WHA BBINOJHEHa B KOHQUIYpAaLUH C
TAapEeJIOYHbIMU BHYTPUKOPIYCHBIMU 3JIEMEHTAMHU U Pa3/iesieHa B HANPABJICHUM CHU3Y-BBEPX Ha
CEKIIHMIO 3aKaJIOYHOTO Maclia, CEKLUI0 TOAOHHOTO MAacia U CEKLMI0 PEKTU(UKALIUH.

Croco® pexkymepauuu Terula Tra3a KpPEKHWHId, BOIUIOIIAEMBIH C HCIIOJIb30BAHHEM
OMHCAHHOTO BBIIIE YCTPOHCTBA, U3JIAraeTcs CIEAYOIINM 00pa3oM:

OcCy1LIecTBISIIOT KPEeKUHT KUAKOro cbipbsi P-10 B peakrope E-10 kpekuHra >xuakoro
ChIpbs I MOJNy4eHus raza P-9 kpekuHra *uakoro cbipbsi. I'a3 P-9 kpekuHra >kugkoro colpbs
oxjaxpaaroT 1o 450°C B ycrpoiictse E-3 ans pexynepaiuu Ternsa raza KpeKUHIa JKUAKOTO ChIPbsI
C LeNblo nosydeHus raza P-12 kpekuHra >kuaKoro Celpbsl IOCHE peKynepanuuu Tera, KOTOPbId
3aTeM MOJA0T B HU3 KOJOHHBI E-11 ynaneHus Ts:k€nbpIX KOMIIOHEHTOB.

I'az P-12 xpexuHra >KHAKOrO CbIpbs IIOCJIE PEKyNepaluu TeIla JOMOJHUTEIbHO
oxjaxaaroT a0 282°C B koinoHHe E-11 ypaneHus TsXKENBIX KOMIIOHEHTOB MyTEM
MPOTUBOTOYHOIO KOHTAKTUPOBAHUS C 3aKaJOYHBIM MacioM P-2, mopaBaeMbIM HaBEpX KOJOHHBI
E-11 ynaneHust TsSOKEIBIX KOMIIOHEHTOB, @ 3aT€M OCYILECTBJISIIOT pa3fefieHue ra3a v KUIKOCTH.

lazoBast dasa P-24, orOupaemasi cBepxy KoJOHHbI E-11 ynaneHus: TsOKENBIX KOMIIOHEHTOB,
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noctymnaer B KoJoHHy E-12 ¢pakunonnpoBanusi OeH3UHA IS JOMOJHUTENBHOTO OXJIAKIACHHUS, &
cHU3y KoJioHHBI E-11 ynaneHus TsKEMBIX KOMIIOHEHTOB U3BJIEKAaeTCs TOIUIMBHOE Maciio P-13 ¢
JKUAKUMH TSDKEJIBIMU KOMIIOHEHTAMM, INEpeHocsIlee TBEPAble YaCTHULbI, C LB yAaleHUs
TSKEIBIX KOMIIOHEHTOB M3 ra3a KPEKUHra *KUAKoro celpbsd. TomnusHoe macno P-13 ¢ xuakumu
TSOKENBIMU  KOMIIOHEHTAMH OTBOJAT B KadecTBe OTBOJUMOrO TOIUIMBHOro macina P-14 ¢
JKUAKUMH TDKENBIMU KOMIIOHEHTaMU MpU NOoMoIIH Hacoca E-6 TomnmBHOrO macna ¢ SKUAKUMU
TSOKEITBIMUA KOMITOHEHTaMH, YCTAHOBJIEHHOTO BOJIM3M HIDKHEH YacTHU KOJIOHHBL.

Jns monyuenust rasa P-4 kpekuHra ra3ooOpasHOrO ChIpbSl OCYLIECTBISIFOT KPEKUHT
razoo0pasHoro ceipbsi P-1 B peaktope E-9 kpekunra razoo0pasnoro ceipbs. ['a3 P-4 kpexunra
razoo0pa3HOro ChIpbsi MOAAOT B ycrpoiictBo E-1 nna pexymepammu Tera rasa KpeKUHra
razoo0pa3HOro chlpbsi ¢ 1enplo oxnaxnaeHuss o 213°C, a momyuaemsiii raz P-11 kpexunra
ra3000pa3HOro ChIpbs MOCJE PeKyIepaluy TeIia MojarT B KonoHHY E-12 ¢pakunonnpoBanus
OeH3MHa.

lazoByro ¢aszy P-24, orOupaemyro cBepxy KoJoHHbI E-11 ynaneHuss TsOKETbIX
KOMIIOHEHTOB, M Ta3 P-11 kpekuHra ra3oo0pa3HOTO ChIpbs TOCJE PEKyNepalud Teruia
TONOJHUTEIBHO OXJIAKAAIOT B KOJIOHHE E-12 ¢pakimoHnpoBanms O€H3MHA, TaK YTO HEKOTOPBIE
KOMIIOHEHTbI KOHJEHCUPYIOTCS B JKUAKOe 3akajoyHoe wmacio. CHuzy konoHHel E-12
(pakLUMOHUPOBaHUST OSH3WHA W3BJIEKAIOT 3aKajoyHoe Macyio P-23 mpu momomn Hacoca E-7
3aKaJIOYHOIO Macia U OCYyLIECTBIISIFOT PEeKyNepaLnto Terja B ycrpoiictse E-8 nus pexynepauun
Temjga 3akajoyHoro macna. Yacte 3akanoynHoro macna P-17 mocne pexynepauuu Teria
UCIIONB3YKOT B KauecTBe 3akajouyHoro wmacna P-18, BosepamaemMoro B KkOJOHHY E-12
(dpakunoHNpOBaHUs OCH3MHA, a IPYTYIO YaCTh UCTIONB3YIOT B KAYECTBE 3aKAJIOUYHOrO Macya P-2,
MOJIaBAEMOT0 B BEPXHIOK YacTb KOJOHHbI E-11 ynaneHus TsKENBIX KOMIIOHEHTOB.
HeckonneHcHpoBaHHBIE KOMITOHEHTBI OTBOISIT B KauecTBe ra3oBoil ¢asbl P-19, otOupaemoii
cBepxy KosoHHbl E-12 ¢pakunonnposanms Oensmna. Komonna E-12 ¢pakumonmpoBanus
OeH3MHa BBITIOJHEHA B KOHQHUIYpaLUy C OPOIIAOIUM OTOKOM P-20 B cBOEH BepXHEH 4acTH.

Hactpoeunsle mapameTpsl U TEXHOJOTMYECKHUE YCIIOBMs, Kacarouuecs ycTpounctsa E-1
Ui peKyNepaluy Terula rasa KpeKWHra ra3000pa3HoOro ChIpbs, ycrpoicrBa E-3  mns
peKynepanuu Teryla rasa KpeKHWHIa SKUIAKOTO Chlpbs U BoAasiHOro mnapa P-25, BBogumoro B
HIDKHIOIO 4acThb KOJOHHBI E-11 ynaneHust TAXKENbIX KOMIIOHEHTOB, SIBJISIFOTCS TAKUMHU K€, KaK U
ONMCaHHBIE B IpUMepe 3.

CpaBHuTenbHbI npumep 2

CpaBHUTENBHBINA TIPUMEP 2 OCYIIECTBISIFOT C UCMOIB30BAHUEM TPATUIIMOHHOTO criocoda

" TEX KC UCTOUYHUKOB ChIPbs, UYTO U UCIIOJIb30BAHHBIC B IIPUMEPAX 3u4.
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UacTp raza KpeKHMHIa ra3o00pa3HOro ChIpbs, MOCTYMAIOIIEro M3 PEaKTOpa KPEKWHTa,
OXJaXXKAAlOT B 3akajodHoM koriae a0 420°C, cMemMBarOT ¢ 3aKaJOYHBIM MAcCJOM JJIs
JOTIOJHUTENBHOTO OoxJyaxkaeHus: no 275°C, a 3aTeM MOAKT B OTMHAPHYK KOJOHHY. [lpyryro
4acTh OXJAXKIAKT B 3akajodyHoM kotie no 350°C, a 3areM CMEIIMBAIOT C ra3oM KpEeKHHra
FKUOKOrO ChIpbA.

B OTHapHOfI KOJIOHHE IMPOBOAAT pa3AacC/ICHUE rasa U KUAKOCTU WU CHU3Y KOJIOHHBI
NoJiy4aroT OTAENEHHOE TOMIMBHOE MACJIO C XXKUAKUMU TSKEJIBIMHA KOMITOHEHTaMU, IIEPEHOCALIECC
TBEPbIC YACTHUIIBI, & OTOMPAEMYyIO CBEPXY Ta3oBYI0 (pasy momaroT B HU3 (PPaKLIUOHHMPYIOLIEH
KOJIOHHBI AJIs1 AOTIOJHUTEIbHOTO OXJIAXKIEHUSI.

I'a3z kpexkuHra >KUAKOTO CBbIpbs, MOCTYMAOLIUI U3 peakTopa KPEKUHIa, OXJIaXKJarT B
3axanoyHoM kotie 10 410°C, cMemuBaroT ¢ ra3oM KpeKuHra razoodpasHoro cbipbs mpu 350°C,
a 3aTeM CMEUIMBAIOT C 3aKAJOYHBIM MAacjOM [Jisl JONOJHUTENbHOro oxjaxaeHus no 200°C
nepen noxadeii B GpakIMOHUPYIOLIYIO KOJOHHY .

@pakIMOHUPYOIIAsi KOJOHHA BBIMOJHEHa B KOHQUIYpALMU C BEPXHUM OPOLIAIOLINM
MOTOKOM.

Oxnaxa€HHYI0 CMeCh rasa KpeKMHra >XHAKOTO ChIpbsi M Ta3oBOil ¢as3pl, oTOMpaeMoi
CBEPXY OTIIAPHON KOJIOHHBI, OTOJHHUTENBHO OXJAXKAAIT B (PPAKLUOHUPYIOLIEH KOJOHHE H
HEKOTOpbIe KOMITOHEHTBI KOHJIEHCUPYIOTCS B XKUIKOE 3aKaJIOUHOE MAaCJIO.

ITocne u3BieUeHUs MPU MOMOIIM HACOCA U OCYLIECTBJIEHHs PEKyINepaluy Tera, 4YacTh
3aKaJIOYHOTO MacJjia BO3BPALIAIOT B (PPAKLIMOHUPYIOIIYIO KOJIOHHY, & APYTYIO YaCTh HUCMOJIB3YIOT
B KA4eCTBE 3aKAJIOYHOW Cpeabl IUIsi CMEIIMBAHHS C Ta30M KPEKHWHIa Ta3000pasHOro ChIpbS,
oxnaxnEHHbIM 10 420°C, a 3aTeM BO3BpAINAKOT B PPAKLIMOHUPYIOLIYIO KOJIOHHY.

B Ttabmuue 3 mnpuBeneHbl NaHHbIE, BKJIOYAIOIIWE TEMIIEPATypy HH3a KOJOHHBI
bpakuoHupoBaHusi OEH3WHA, COCTAB M BS3KOCTh 3aKaJIOUHOTO Macja MpPUMEpoB 3 u 4,
BOILIOLIEHHBIX C UCTIOJB30BAHUEM CIOCO0A TAaHHOTO M300pPETEeHUs], U CPABHUTEJILHOTO TIPUMeEpa
2, BBIMOJIHEHHOTO 0€3 MCIOJIb30BaHMsl Croco0a TaHHOTO M300PETeHHs, TIPU STOM BCE MPUMEPHI

BOILJIOMAJIN C UCITOJIb30BAHHUEM OJHUX U TEX K€ NCTOUYHUKOB ChIPbs KPECKHUHIA.

Tabnuna 3
HamvcHoBaH G myHKTa ITprmep | [Tpumep CpaBHUTETIBHBIN
3 4 puMep 2

Temmeparypa HH3a KOMOHHBI (HPAKLIMOHUPOBAHUS 199.6 199.7 195.0
6ensuna (°C)

Cocras 3akanoudoro macaa (Moia. %)

I"azotiae nuposuza (PGO) 94 .87 94,79 60,24
TorausHoe maco nuponnza (PFO) 0,2614 | 0,2630 36,66
BsizkocTs 3akanouroro macaa (cIl) 0,661 0,663 7,061
Lppkyasiius 3akanogHoro Macia (1/4) 5752,9 | 57522 8399.1
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Kak MOXHO BHIETb W3 MAaHHBIX TaOMUIBl 3, B CPAaBHHUTEIBHOM MpHMEpe 2,

>
OCYILIECTBJIEHHOM C UCIIOJIb30BAHUEM Te€X )K€ MCTOYHMKOB ChIPbsl KPEKHUHIA, YTO U B IpUMepax 3
u 4, B ciydae, Korjna KoJOHHA (ppakOHUpOBaHUs O€H3WHA UMEET TEMIIEPATypy HHU3a, PABHYIO
195°C, 3akanounoe macio coaepxkut 60,24 mon. % xommnonHeHToB PGO u 36,66 mon. %
koMrioHeHTOB PFO, npu 3TOM BsI3KOCTH 3akanoyHoro macia cocrasiser 7,061 cIl, a ckopocTh
LUPKYJIALIUN 3aKanouyHoro macia paBHa 8399,1 1/4. C nmpyroii CTOpoHbI, B MpuMepax 3 u 4,
OCYIIECTBIEHHBIX NPHU HCIIOJB30BAHUU CIIOCOOAa HACTOSIIEro M300peTeHus, B Ciydae, KOorja
KOJIOHHa (ppakuroHupoBaHusl OCH3MHA WMeeT Temrieparypy Huza okojo 200°C, 3akanouHoe
Maclio COAepKUT npuonmmsurenbHo 95 mon. % kommnoneHtoB PGO u menbiie 0,3 mon. %
koMrioHeHTOB PFO, nmpu 5TOM BSI3KOCTh 3aKaJI0OYHOTO Macja COCTAaBJISIET, COOTBETCTBEHHO, 0,601
cIl u 0,663 cll, a ckopocTh LUPKYJISALUH, COOTBETCTBEHHO, 57529 T/1 1 5752,2 1/4.

W3 cpaBHEHMSs MPUBEAEHHBIX BBILIE JAHHBIX MOXHO BHIETb, YTO, B CIy4ae, €CIH Cocod
HACTOSIIEr0 M300pEeTeHUs He BBOOUTCS B NPUMEHEHHE, 3aKaJOYHOe Macjo HuMeeT Oosee
BBICOKYIO BSI3KOCTb Jaxke mpu Oosiee HU3KOM TeMmepatype Hu3a KOJOHHBI (PPaKIMOHHPOBAHHS
OeH3MHa, TOrJa Kak MPH UCIIOJIb30BAHNH 3asIBJIIEMOrO B HACTOSIIEM JOKYMEHTE CrIoco0a MOKeT
IOCTUTaThCs OOJIee BBICOKAs TeMIepaTrypa HHU3a KOJOHHBI (ppakMOHUPOBaHUs OCH3WHA U B TO
K€ BpEMsl IOHMKEHHAsl BSI3KOCTb U CKOPOCTb LIUPKYJIALIUM 3aKAJOYHOTO MAacCja, YTO HUMEET
Oonblioe 3HaYeHHe sl CTaOMIBbHOH pabOThl CHUCTEMbl Te€HEPUPOBAHUS BOISHOIO Tapa
pa3OaBieHMsT 3aKaJIOYHOIO Macjia, a TakXKe COKpALlEeHHs KAalHWTaJIbHbIX BJIOXEHUH U
SKCILTyaTAllMOHHBIX PACXOA0B YCTAHOBKHU ITOJyUYE€HUS STHIICHA.

IIpumep 5

IIpumep 5 OCYLIECTBISAIOT C HUCHOJB30BAHHEM YCTPONCTBA M TEXHOJOTHYECKOW CXEMBbI
111 I3BJICUSHHS TETIIa M3 ra3a KPeKHHIa, MOKa3aHHO! Ha dur. 5.

YCTpolcTBO 1S peKynepanui OTXOAALIEro Teria ra3a KpeKuHra CoAep KUT yCTPOHCTBO
E-3 nnsa pexynepauuu Temia ra3a KpeKHUHIa XKUAKOTO ChIpbsi, yCTPOUCTBO E-1 s pexynepaunu
TEIUIa ra3a KpeKHHra ra3000pasHoro Chipbsi, ppakiuoHUpyOIy0 KooHHY E-12° u kononny E-
16 3axano4HON BOABL

YcerpotictBo E-3 ans pexkynepauuu Temia ra3a KpeKHHIa >KUAKOTO ChIPbsi COCIUHEHO C
BBIIyCKHBIM OTBepcTHEeM peakTopa E-10 kpekuHra >KUAKOTO ChIpbs, & BIYCKHOE OTBEpCTHUE
peakropa E-10 kpekuHra >KuKkoro Cbipbsi COSMHEHO ¢ TPYOONIPOBOAOM IS KHIIKOTO ChIPbSI.

Ycrpoiicteo E-1 nmnst pexynepaumu Teria ra3a KpPeKHWHTa Ta3000pa3sHOTO  ChIPhs
COEMHEHO C BBINYCKHBIM OTBEpCTHEM peakTopa E-9 kpekmHra ra3000pa3HOrO ChIpbs, a
BIYCKHOE OTBepcTHe peaktopa E-9 kpekuHra ra3000pa3sHOrO ChIPbS COENUHEHO C

TPyOOMPOBOIOM TSI Ta3000PA3HOTO CHIPBS.
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O®pakunoHupyromas kojonHa E-12’° pa3ngeneHa pa3aenuTesnbHON MEPEropoaKkoN Ha JBE
YaCTH, Ha3bIBA€Mble, COOTBETCTBEHHO, HIDKHEW Cekuued A © BepxHed cekuueid B.
@pakuuonupyroomas kKojoHHa E-12° BpemogHeHa B KOHQUIYypauMM C  BBITYCKHBIM
TpyOONPOBOAOM 1JIs1 Ta30BOHM (pa3pl HaBepxy (PaKLHOHUPYIOINEH KOJOHHBI U BBINYCKHBIM
TpyOOIpPOBOAOM IS TBEPIO-KUIKOH (pa3bl BHU3Y (PPaKIHOHUPYIOIIEH KOJOHHBI U COEIMHEHA C
K0JIOHHOH E-16 3akanoyHol BOZIBI MOCPEACTBOM BBIITy CKHOT'O TPyOOIpOBOa IJis ra30BoH (hasbl
HaBepxy (paKIMOHMPYIOLIEH KOJOHHBL BbimyckHOW TpyOOompoBOA AN 3aKajJOYHOrO Macia
pacmojiokeH BHU3Y BepxHed cekuumu B ¢dpakumonupyromeit xonoHHsl E-12° u coenunéH
MOCJIEI0BATENbHO ¢ HacocoM E-7 3akamounoro macna u ycrpouctsoMm E-8 misa pexynepauuu
TeIUIa 3aKaJOYHOrO Macja, a 3aTeM JEJIUTCs Ha ABE BETBH, IIPU 3TOM OJHA BETBb COECIMHEHA C
BepxHel cekuueili B ¢Qpakumonupyromeii kononHsl E-12°) a papyras BeTBb coequHEHa C
BBIITYCKHBIM TpyOonpoBoaoM ycTpoiicta E-3 nis pexymneparun Temia ra3a KpeKuHra >KUaKoro
CBIPbSI.

Brimycknoit TpybonpoBon ycrpoiictBa E-3 nmnst pexymepanum Tera rasa KpeKHHIa
JKUIKOTO ChIPbsl COSMHEH C HIDKHEH cekuuel A (ppakunoHupyromen koaoHHs! E-127.

Breimycknoit TpybonpoBon ycrpoiictBa E-1 nmnst pexymepanum Terua rasa KpeKHHIa
ra3000pa3HOro ChIpbsi COEANHEH C KOJIOHHON E-16 3aKano4HoN BOABI.

Kononna E-16 3akajgo4HOIl BOAbI BBHINOJHEHA B KOH(PUrypamwu C BbITYCKHBIM
TpyOONPOBOAOM HaBEPXy KOJOHHBI 3aKaJOYHOH BOAbI, TPyOONPOBOAOM Jisi W3BJICUSHHS
TSDKEJIOr0 Macijia BHU3Y KOJIOHHBI 3aKaJIOUHOW BOJbI, TPYOOIPOBOIOM JJIsl U3BJICUEHUsS] OEH3UHA
BHU3Y KOJIOHHBI 3aKQJIOYHOW BOJBI, BBIITYCKHBIM TPYOOIPOBOIOM JJIsi TEXHOJOTHUYECKOW BOABI U
BBIIY CKHBIM TPYOOIIPOBOIOM ISl 3aKAJIOYHOM BOJBI.

TpyOomnpoBon aJist u3BjIeUeHUsE OEH3MHA PACIIONOKEH B 00Jiee BBICOKOM TOJIOKEHU BHHU3Y
koioHHbI E-16 3akano4HOli BOIBI U COEMUHEH C HacocoM E-5 opommaromero OeH3WHa, a 3aTeM
JEeTUTCS HAa JB€ BETBHM, NPU 3TOM OJHA BETBb COEAMHEHA C BEPXOM (PpaKkLHUOHUPYIOLICH
kosioHHBI E-12°) a npyrasi BeTBb COeJUHEHA C PACIIONIOKEHHBIM HIDKE M0 X0y MOTOKA OTIAPHBIM
YCTPONUCTBOM.

BeinyckHO# TpyOOnmpoBOa sl 3aKaJOYHOW BOMABI COeNUHEH ¢ ycrpoiictBoM E-15 nus
pexyInepanuu Tera 3aKaJO4HONU BOABI U NepBbIM oxjnaaureneM E-13 3akanodHoi BOAbL a 3aTeM
JEUTCS. Ha JB€ BETBU, IPU 5TOM OJIHA BETBb COEJUHEHA CO CPEeAHEHN 4YacCTbI0 KOJIOHHBI E-16
3aKaJIOYHOMN BOJIBL, & IpyTasi BETBb COEAMHEHA CO BTOPbIM oxJjiaauTeneM E-14 3akanoyHol BOIbI,
a 3aTeM C BEepXOM KOJIOHHBI E-16 3akanoyHoi BOABI.

Hwxass cexiust A ¢ppakunoHupyromeit konoHHs! E-12° BeimonHeHa B KOHpUTypanuu ¢
pacripenenuTeNneM, a HWKHSAS YacTb HIDKHEH CEeKIUMH A BBINOJHEHa B KOH(QUIypauuu ¢

TpyOOMPOBOOM TOAAYU BOASTHOTO mapa. BepxHsis cekimsi B ¢pakumnoHupyromiei KoJoHHbI E-
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12’ BbImonHEHa B KOHPUIYpPALMH C TapeJOYHBIMH BHYTPHUKOPIYCHBIMU 3JIEMEHTAMHU U
pasfeseHa B HANPABJICHUHM CHU3Y-BBEPX HA CEKLUIO 3aKAJOYHOIO MAacja, CEKLUIO MOAAOHHOIO
Maclia U CEKIUI0 PEKTU( KA.

Crioco® pexkymepauuu Terula Tra3a KpPEKHWHId, BOIUIOIIAEMBIH C HCIIOJNIb30BAHHEM
OTMCAHHOTO BBIIIE YCTPOICTBA, U3JIaraeTcs CIENYOIINM 00pa3oM:

OcCyLIecTBIAIOT KPEKUHI KUAKOro cbipbsi P-10 B peaktope E-10 kpekuHra >xKupkoro
ChIpbs I MOdy4YeHus raza P-9 kpexuHra »xuakoro cbipbsi. I'a3 P-9 kpexkuHra >kugkoro Cblpbs
nojaroT B ycrpouctso E-3 mnma pexynmepanuu Terula ra3a KPEKHHIA SKHIAKOIO ChIPbsl U
oxnaxaaroT 10 410°C s nonyuenus rasa P-12 kpexkuHra *UAKOro ChIpbsl IOCHE PeKyNnepauun
TeIUla, KOTOPbIA CMEIIMBAETCA C 3aKAJIOYHBIM MacjioM P-2, NONOJMHUTENBHO OXJIAXAAETCS A0
280°C u 3aTeM noAaeTcsi B HIKHIOI CEKIMI0 A (ppakuoHupyroiei konoHHsl E-12.

B HmwxkHel cekunn A ¢pakunoHupyrouied konoHHsl E-12° ra3, comepskammiics B rase
KPEKMHIa JKUIKOrO ChIPbsl, CMEIIAHHOM C 3aKaJOYHbIM MAcCjOM, OTAENSAIT OT JKUAKOCTU U
TBEPABIX yacTul. OTnenéHHOe TOIUIMBHOE Macio P-13 ¢ skUAKUMH TSKENBIMU KOMITOHEHTaMH,
NepeHocsIee TBEPAbIE YaCTULbl, OTBOAAT B KaueCTBE OTBOAMMOIO TOIUIMBHOro macia P-14 ¢
JKUAKUMH TDKENBIMUA KOMIIOHEHTaMU MPU NOMOIIM Hacoca E-6 TOMIMBHOrO macna ¢ >KUAKUMU
TSDKENBIMA  KOMIIOHEHTaMHM, YCTAHOBJIEHHOTO BOJM3M HH3a KOJOHHBL, B TO BpeMs Kak
oTHeNéHHas ra3osas (pasa NMPOXOAUT Yepe3 Pa3IeNUTENbHYI0 IEepPEeropoAky U IOCTyHaeT B
BEPXHIOK CEeKIMI0 B ¢pakiunonupyromei KonoHHbl E-12° mis JOMOIHUTETPHOTO OXJIasKISHUS.
Hexotopple KOMIOHEHTBI KOHACHCUPYIOTCS B JKUIKOE 3aKaJO4yHOEe Macjo. BHu3y BepxHei
cekuuu B (¢pakuuonupyroiei konoHHbl E-12° u3BNekaroT 3akaiodHoe Macio P-23 mpu
oMot Hacoca E-7 3akanoqHOro mMacna M OCyIIECTBIISIIOT PEKYNEPALMIO TeIJla B YCTPOICTBE
E-8 nnsa pexkynmepaumu Tera 3akaJodyHOro macia. Yacte 3akanoyHoro macna P-17 mocne
peKyrepaluu Teria BO3BPAIIAl0T B BEPXHIOK ceklnio B ¢pakunonupyrorei konoHusl E-12°, a
IPYTIYI0 4acTh MCIOJB3YIOT B KaueCTBe 3akajodHoro macia P-2, cmemmuBaemoro ¢ razom P-12
KPEKHHIa JKUIKOTO ChIpbsl MOC]Ee pPeKynepanuy Terja, a 3aTeM MOAAI0T B HUXKHIOK CEKLMI0 A
¢bpakunonmpyromeii  kojgoHHel E-12°. Ta3 P-19 kpekunra, orOupaemblii CBepxy
(bpakMOHMPYIOIIEH KOJIOHHBI, TOHAIOT B KOJIOHHY E-16 3akano4Holi BOObI st
JOTOJHUTEIBHOIO OXJIAXKICHHUS.

Jns monyueHust rasa P-4 KpekuHra ra3oo0pasHOroO ChIPbSl OCYLIECTBISIFOT KPEKHUHT
razoo0pasHoro ceipbsi P-1 B peaktope E-9 kpekunra razoobpasHoro ceipbs. ['a3 kpekunra P-4
razoo0pasHOro ChIpbsi MOAAOT B ycTpoiictBo E-1 mns pexymepammu Teruia ra3a KpeKUHTra
razoo0pa3HOro ChIpbs C Lebl0 oxnaxknaeHus no 143°C, a momyuaemslii ra3 P-6 kpekuHra

ra3000pa3HOro ChIPhsl MOCTIE PEKyIepalliy Teria MOJAa0T B KOJIOHHY E-16 3akaio4HON BOMBI.
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I'azoByro (asy P-19, orOupaemyro cBepxXy KOJOHHBI (PPaKIIMOHUPOBAHHS OCH3WHA, U Ta3
P-6 kpekmHra razoo0pa3HOro ChIpbsl MOCJE PEKyNEepalny Teria IOMOJHUTEIBPHO OXJIAKAAIT
MyTEM CMELIMBAHUS C 3aKaJJOYHON BONOU B KOJIOHHE E-16 3akanouynoii Boasl. I'a3 P-29 kpekunra,
oTOMpaeMblii CBEPXy KOJIOHHBI 3aKaJIOYHOW BOJbI, OTBOASAT IO BBIMYCKHOMY TpyOompoBoay
BBEPXY KOJIOHHBI 3aKaJIOYHOH BOIbI, & TSKEIbIE KOMIIOHEHTHI KOHIEHCUPYIOTCSI B O€H3UH,
KOTOPBIH Jierde BOABI, M TSHKENOE MAcio, KOTOpPOoe Tsbkeliee Bozbl. beH3nH n3BnekaroT B Oonee
BBICOKOM IIOJIOKEHUM BHU3Y KOJIOHHbI E-16 3akanoyHol BOxabl, HarHetaroT HacocoMm E-5
oporwraromero OeH3nWHa, a 3aTeM JeNAT Ha JBa IOTOKa, NPUYEM OJUH IMOTOK MOJAI0T HABEPX
bpaxunonupyromei kojgonusl E-12° B kauecTBe opomaromero OensuHa P-20, a npyroit motok
MOJAIOT B Pa3MELIEHHOE HIKE 110 XOAy MOTOKA OTHapHOe yCTpoucTBO. Ilocne pasnenenus macia
Y BOABI B OTCTOMHUKE TSDKEIOE MACJIO M3BJIEKAIOT CHU3Y KOJIOHHBI E-16 3akanouHON BOABI, a
TEXHOJIOTHYECKYIO0 BOJAY OTHAESIT W3 Hu3a KOJOHHBI E-16 3akanouHONW BOABI U MOJAKT B
PACIOJIOKEHHYIO HIDKE IO XOIy IMOTOKA CUCTEMY T€HepHPOBAHHS BOASHOTO Mapa pa30aBiieHus.
3akanounyo Boay P-26 ormensror u3 Hu3a KOJIOHHBI E-16 3akanodHOll BOABL, NpPU 3TOM
3aKajo4Hyr0 BoAy P-27 mocie nepBoro oxnaguTens 3aKajJO4HON BOABI BO3BPALIAKOT B CEPEIUHY
KOJOHHbI E-16 3akanouHOil BOnbI, a 3akajlo4yHyr Boay P-28 mocie BTOpoOro oxmagurens
BTOPUYHON 3aKaJIOYHOM BOZBI BO3BPAILAIOT HaBEPX KOJIOHHBI E-16 3aKkanouHOl BOABL

B ycrpotictee E-1 nnst pexymepanmu Temja rasa KpeKHWHTa ra3000pasHOTO ChIPbSl H
ycTpoiictee E-3 nns pexkymepauuu Teruia rasa KpPEeKHWHIa >KUAKOTO ChIPbsl OCYIINECTBISIOT
peKyIepanuo Teruia MyTéM BbIPaOOTKM BOASHOTO TMapa, a OOpa3yIOLIWiCs BOASHON map
HaxomuTcs rox Aasiennem 11,5 Mlla us0.

Ycerpoiicteo E-1 nisi pekynepaumu Teruia ra3a KpeKMHra ra3’oo0pa3HOTO ChIpbsi U
ycrpoiictBo E-3 mis pekynepanun Teria ra3a KpeKHHra JKHUIAKOTO ChIPbsl MPEACTABISIFOT COOOM
YCTPONUCTBA 11 MHOTOCTYIEHYATON PeKyIepaluu TeIula, pa3MeLEHHbIE NIOCIEN0BATENBHO.

BonasiHoii map P-25 BBOAST B HIDKHIOK 4YacTh HIDKHEN CeKuuu A (ppakmuoHUpyromei
kosioHHbI E-12’ B kauecTBe oTmapuBarolieil cpeapl, U €ro BBOIAT MO 1aBJIEHHEM Ha ypoBHe 1,6
MlIla u30.

IIpumep 6

IIpumep 6 OCYLIECTBISAIOT C MCHOJB30BAHHEM YCTPONCTBA M TEXHOJOTHYECKON CXEMBbI
111 M3BJICUEHHSI TETIIA U3 ra3a KPEeKUHIa, MOKa3aHHO! Ha dur. 6.

YCTpoNCTBO A peKynepaluy OTXOASIIEro TeIla ra3a KpeKUHra COAEPKUT yCTPOUCTBO
E-3 nnsa pexynepaunu Teria ra3a KpeKHUHIa XKUAKOTO ChIPbsi, yCTPOUCTBO E-1 ans pexynepaunu
TEIUIa ra3a KpeKHHra ra3000pasHoro Chipbsi, ppakuuoHupyOIy0 KooHHy E-12° u kononny E-

16 3aka104HOI BOIBL
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YcerpotictBo E-3 ans pexynepauuu Temia ra3a KpeKMHIa >KUAKOrO ChIPbsi COCIUHEHO C
BBIIyCKHBIM OTBepcTHEeM peakTopa E-10 kpekuHra >KUAKOTO ChIpbs, & BIYCKHOE OTBEpCTHE
peakropa E-10 kpekuHra >Kuikoro cbpbsi COEJMHEHO ¢ TPYOOIPOBOAOM IS KHIIKOTO ChIPbSI.

Ycrpoiicteo E-1 nmnst pexkynepaumu Teria ra3a KpeKHWHTa Ta3000pa3sHOTO  ChIPbs
COEMHEHO C BBINYCKHBIM OTBepCcTHEM peakropa E-9 kpekmHra ra3o00pa3HOro ChIpbs, a
BIYCKHOE oOTBepcTHe peakropa E-9 kpekuHra ra3000pa3sHOrO ChIpbS COEIUHEHO C
TPyOOIPOBOIOM TS Ta3000PA3HOTO CHIPBS.

O®paxkunoHupyromas kojgoHHa E-12° pa3neneHa pa3aenuTesbHON MEPEeropoAaKkoN Ha JBE
YaCTH, Ha3bIBa€Mble, COOTBETCTBEHHO, HIDKHENW cekuued A u BepxHed cekuuei B.
@pakuuonupyroomas konoHHa E-12°  BeimosHeHa B KOHQUIYpalMM C  BBITYCKHBIM
TpyOONpOBOAOM IJIs1 Ta30BOM (pa3pl HaBepxXy (PaKLHOHUPYIOINEH KOJOHHBI U BBIMYCKHBIM
TpyOOIPOBOAOM Il TBEPIO-KUIKOH (pa3bl BHU3Y (PPAKIIMOHUPYIOLIEH KOJOHHBI U COEIMHEHA C
KOJIOHHOI E-16 3akanoyHOl BOABI MOCPEACTBOM BBIIYCKHOTO TPyOONPOBOAA 1Jisl ra30BOH (hasbl
HaBepxy (PaKLUMOHUPYIOLIEH KOJIOHHBI. BpImycKHOH TpyOOmpoBOA Ui 3aKaJOYHOrO Macia
pacroyio’keH BHHM3Y BepxHel cexkuumn B Qpakumonupyromeii konoHHbl E-12° u coenuHéH
nocjenoBaTenbHo ¢ HacocoMm E-7 3akanoynoro macna u yctpoiictBoM E-8 ansa pexynepauuu
TeIUla 3aKajJOYHOrO Macja, a 3aTeM JEJIUTCs Ha JBE BETBU, IIPU 3TOM OJHA BETBb COEIMHEHA C
BepxHel cekuuell B ¢pakunonupyrommei kononusl E-12°, a npyrasi BeTBb COeIMHEHA C HUKHEH
cekiuen A gpakuuonupyromei kononusl E-127.

Beinycknoii TpyOonpoBon ycrpoiictBa E-3 s pekynmepanum Temjia rasa KpEeKHHIa
JKHJIKOTO ChIPbSl COEIMHEH C HIKHEH cekumed A GpakroHupyromei KoJoHHb! E-127.

Beimycknoii TpyOonpoBon ycrpoiictBa E-1 nmis pekynepanum Terjia rasa KpeKHHIa
ra3o00pa3HOro ChIphsi COEAMHEH ¢ KOJIOHHOW E-16 3akano4HON BOIBI.

Kononna E-16 3akajno4yHOil BOABI BBHINOJHEHA B KOH(PUIypamwu C BbITYCKHBIM
TpyOONPOBOAOM HaBEPXy KOJOHHBI 3aKaJOYHOH BOIBI, TPyOONPOBOAOM ISl U3BJICUEHHS
TSDKEJIOrO Macjia BHU3Y KOJIOHHBI 3aKaJIOUHOW BOJBI, TPYOOIPOBOIOM JJIsl U3BJICUEHUS] OEH3UHA
BHHU3Y KOJIOHHBI 3aKaJIOYHOW BOJBI, BBITYCKHBIM TPYOOIPOBOIOM JJISl TEXHOJOTHYECKON BOABI U
BBIITY CKHBIM TPYOOITPOBOIOM ISl 3aKAJIOYHOM BOJBI.

TpyOomnposon st u3BjeueHuss OEH3MHA PACTOJIOKEH B Oojiee BBICOKOM IOJIOKEHHH
BHHU3Y KOJIOHHBI E-16 3akanoyHON BOIBI U COEAMHEH ¢ HacocoM E-5 opomaromero GeH3mHa, a
3aTeM JIENUTCS Ha JIB€ BETBH, MPHU 3TOM O/IHA BETBb COEAMHEHA C BEPXOM (PPaKIMOHHPYIOLIEH
kosioHHBI E-12°) a npyrasi BeTBb COeJUHEHA C PACTIONIOKEHHBIM HIDKE [0 X0y MOTOKA OTHAPHbBIM
YCTPOUCTBOM.

BeimyckHoO# TpyOOnmpoBOA sl 3aKaJOYHOW BOABI COeNUHEH ¢ ycTpoiictBoM E-15 nmus

pexynepanuu Tera 3aKaJoO4HONU BOABI U NepBbIM oxjuaaureneM E-13 3akanodHoi BOAbL a 3aTeM
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JENUTCS. Ha AB€ BETBY, NPU 5TOM OJIHA BETBb COEJUHEHA CO CPeAHEHN 4YacCTbIO KOJIOHHBI E-16
3aKaJIOYHOMN BOJIBL, & IpyTasi BETBb COEAMHEHA CO BTOPbIM oxJjiaauteneM E-14 3akanoyHoi BOIbI,
a 3aTeM C BepXOM KOJIOHHBI E-16 3akano4HoOl BOABL

Hwxass cexiust A ¢ppakunonupyromeit konoHHs! E-12° BeimonHeHa B KOHpUrypanuu ¢
pacripenenuTeneM, a HIDKHAS YacTb HIDKHEH CeKIMH A BBINOJHEHa B KOHQUIypauuu ¢
TpyOONpPOBOAOM NMOJAYM BOASIHOTO napa. BepxHss cexuust B ¢pakumnorupyromeit koaoHHs! E-
12’ BbImonHeHa B KOHPUIYpPALMM C TapeJOYHBIMH BHYTPUKOPIYCHBIMU 3JIEMEHTAMHU U
paszeneHa B HallpaBJICHUU CHU3Y-BBEPX HA CEKLHUIO 3aKaJOYHOIO Macja, CEKIHUIO MOAJOHHOIO
Maclia U CEKIUI0 PeKTU(PUKAIIH.

Croco® pexkymepauuu Terula ra3a KpPEKHWHIa, BOIUIOLIAEMBI C HCIIOJNIb30BAHHEM
OIMCAHHOTO BbIIIE YCTPOICTBA, U3JIaraeTcs CIeNYIIUM 00pa3oM:

OcyluecTBIAIOT KPEeKUHI KUAKOTo cbipbsi P-10 B peaktope E-10 xpekuHra >xupkoro
ChIpbsl AJA nosy4deHus rasza P-9 xpexunra >xuakoro ceipbs. I'a3 P-9 kpekuHra >kuakoro Cblpbsi
nojaroT B ycrpoiictBo E-3 ana pexkynepanuu Temna rasa KpPEeKHMHIa >KHAKOIO CBIpbS H
oxnaxnatoT 10 410°C nna nonyueHust raza P-12 kpekuHra »HIKOro ChIpbsl MOCHE PeKyepanun
TeITu1a, KOTOPBIH Jasiee MOAA0T B HIKHIOK CeKIMI0 A (pakuuoHupyromen KoJoHHb! E-127.

I'az P-12 kpexkuHra >KUAKOTO CBIPbS MOCJIE pPEKyNepaluu Temia AOMNOJHUTENBHO
oxnaxnatoT a0 280°C B HikHel cekumu A (pakuMOHHMpYOLEeH KojoHHbl E-12° myTém
MPOTUBOTOYHOIO KOHTAKTHUPOBAHUS C 3aKaJIOUHBIM MacjoM P-2, monaBaeMbIM C Bepxa HIDKHEH
cekuu A (QpakuMOHHpYIOLIeH KoMOoHHBI E-12°) a 3aTeM OCYLIECTBISIIOT pa3leieHue rasa u
skunkoct. OTnenéHHoe TOIUIMBHOE Maciao P-13 ¢ KUAKMMHU TSDKENBIMU  KOMITOHEHTaMH,
nepeHocsee TBEPAbIE YACTHUIbl, OTBONAT MPHU MoMollu Hacoca E-6 TommmBHOrO macia c
KUIKUMHU TSDKEIBIME KOMITOHEHTAMH, YCTAHOBJICHHOTO BOJIM3M HIDKHEH YacTH KOJIOHHBI, B
Ka4ecTBe OTBOAUMOIO TOIJIUBHOrO Macna P-14 ¢ >kuakumu TSKENBIMH KOMIOHEHTAMH, TOTAa
KaK OTHEJEHHAs ra3oBas (pasa MpOXOIHUT uepe3 pas[esUTENIbHYIO MEePeropoaKy U MOCTYMAeT B
BEPXHIOK cekuuio B ¢pakumonupyromei kojdoHHbl E-12° nist najapHEWIIEro OXJIasKICHHS.
Hexoropble KOMIIOHEHTHI KOHIEHCHPYIOTCSI B JKHJAKOE 3akajnouyHoe Macio. CHu3y BepxHel
cekuuu B ¢pakumonupyrommei konoHHbl E-12° u3BnekaroT 3akaiodHoe Macio P-23 mpu
nomoiy Hacoca E-7 3akano4HOro mMacia U OCyIUECTBIISIIOT PEKYNEPALMIO TeIJla B YCTPOMCTBE
E-8 nnsa pexkynmepaumu Tema 3akaJoO4HOro Macia. Yacte 3akanoynoro macna P-17 mocne
peKyrmepaluu Teria BO3BPAIIalOT B BEPXHIOK ceklnio B ¢pakunonupyrommei konorasl E-12°, a
APYTyI0 4acTh HCMOJB3YIOT B KadecTBe 3aKajlOYHOro macia P-2, mogaBaeMoro B HIKHIOHO
cekmio A ¢pakunonupyromeii kononHel E-12°. T'a3 P-19 kpekunra, otOupaemslii CBepXy
(bpakUMOHMpPYIOIIEH KOJIOHHBL, TOHAIOT B KOJIOHHY E-16 3akajno4Hodl BOmbI st

JOIIOJHUTECIJIBHOT'O OXJIaKACHUA.
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Jns monyueHust rasa P-4 kpekuHra ra3oo0pasHOrO ChIPbSl OCYLIECTBISIFOT KPEKHUHT
razoo0pasHoro ceipbsi P-1 B peaktope E-9 kpekunra razoo0pasnoro ceipbs. 'a3 P-4 kpekunra
razoo0pa3HOro ChIpbsi MOAAOT B ycTpoiictBo E-1 mma pexymepammu Teruia rasa KpeKUHTra
razoo0pa3HOro ChIpbs C Lebl0 oxnaxnaeHus no 143°C, a momyudaemslii ra3 P-6 kpekunra
ra3000pa3HOro ChIPhsl TIOCTIE PEKyTepallii Teia MOJA0T B KOJIOHHY E-16 3akaioyHON BOMBI.

I'a3 P-19 kpekunra, otOupaemblii CBEpXy KOJOHHBI (PPAKIMOHUPOBAHUS OCH3WHA, U Ta3
P-6 kpekmHra razoo0pa3HOro ChIpbsi MOCJE PEKyINEepaLuy Teria IOMOJHUTEIPHO OXJIAKAAIT
MyTEM CMELIMBAHUS C 3aKaJJOYHON BONOU B KOJIOHHE E-16 3akanouynoii Boasl. I'a3 P-29 kpekunra,
oTONpaeMblii CBEPXy KOJIOHHBI 3aKaJIOYHOW BOJbI, OTBOASAT IO BBIMYCKHOMY TpyOompoBoay
BBEPXY KOJIOHHBI 3aKaJIOYHON BOJbI, & TSKEIbIE KOMIIOHEHTHI KOHIEHCUDPYIOTCSI B O€H3UH,
KOTOPBIN Jierde BOABI, M TSKENOE MAcio, KOTOpoe Tsbkeee Boabl. beH3uH n3BnekaroT B Oonee
BBICOKOM MOJIOKEHUU BHM3Y KOJIOHHbI E-16 3akamouHOll BOABL, HarHetaroT Hacocom E-5
OpOIIArOIero OeH3MHA, a 3aTeM JeNAT Ha JIBa IOTOKA, NMPUYEM OAMH MOTOK IOJAIOT HaBepX
(bpakunonupyroueit kojaoHHsl E-12° B kadecTBe opouratroinero 6ensuna P-20, a apyroii motok
NOJAKT B PACMONIOKEHHOE HIDKE MO XOAy MOTOKAa OTnapHoe ycTpoiicTtso. Ilocne paznenenus
Macjia U BOAbl B OTCTOMHMKE TSDKEIOE MAcjO W3BJIEKAOT BHU3Y KOJIOHHBI E-16 3akanouHoin
BOJIbI, & TEXHOJIOTUYECKYIO BOAY OTAEISIOT U3 HU3a KOJOHHBI E-16 3akano4yHON BOABI U MOAAIOT
B PACIIOJIOKEHHYIO HIDKE T10 XOJy IOTOKA CUCTEMY T'€HepHPOBAHHSI BOASHOIO Mapa pa30aBiieHus.
3akanounyo Boay P-26 ormensirtoT U3 HHM3a KOJOHHBI E-16 3akamodHOW BOABL, MPH 5TOM
3aKajouHyto Boay P-27 mocrie nepBoro oxXJaauTests 3aKajJOvyHON BOABI BO3BPALIAKOT B CEPEAUHY
KOJIOHHbI E-16 3akanouHol BOABIL, a 3akajlouHyr Boay P-28 mocie BTOpOro oxjagurtenis
3aKaJIOYHOMN BOJIbI BO3BPAIAlOT HaBepX KOJOHHBI E-16 3akanodHO BOIBL

Hactpoeunsle mapameTpsl U TEXHOJOTMYECKHUE YCIOBMs, Kacarouuecs ycrpoictsa E-1
Uil peKymepaluy Terula ra3a KpeKWHra ra3000pa3HOro ChIpbsi, ycrpoicrBa E-3  mms
peKkynepanuu Terla rasa KpeKHWHIa SKUAKOTO ChIpbs U BoasiHOoro mapa P-25, BBogumoro B
HIDKHIOIO YacTh HIDKHEH ceKnu A (QpakuMOHUPYIOLIEH KOJOHHBI E-12°) SBISIOTCS TAaKUMH XKe,
KaK U OMMCaHHbIE B puMepe 5.

CpaBHuTtenbHbI npumep 3

CpaBHUTENBHBINA TPUMEP 3 OCYIIECTBISIFOT C UCMOJIB30BAHUEM TPATUIIMOHHOTO criocoda
U T€X JK€ UCTOYHHUKOB CBIPbs], YTO U UCIOJB30BAaHHbBIE B ITpUMepax S u 6.

I'a3 kpexuHra ra3000pa3HOro ChIPbs, MOCTYIAKOIINN U3 PEAKTOPa KPEKHHIA, OXJIKIAI0T
B 3aKajo4yHOM Kkotie a0 420°C, cMeIMBalOT C 3aKaJOYHBIM MACJIOM JUIS JIOMOJIHUTEJIBHOTO
oxjaxnerus 1o 275°C, a 3aTeM MOAar0T B OTIAPHYIO KOJIOHHY .

B ornapHoil KONOHHE MNPOBOAST pasfeleHHue rasa U SKUAKOCTU U CHHU3Y KOJOHHBI

NnoJiy4aroT OTAEJIEHHOE TOTUTUBHOE MACJIO C KUAKUMHU TSKEITBIMUA KOMITOHEHTaMU, IEPEHOCALIECC



35

TBEPIbIC YACTHUIIBI, & OTOMPAEMYIO CBEPXY Ta3oBYIO (pasy momaroT B HU3 (PPaKIUOHHPYIOLIEH
KOJIOHHBI AJIs1 AOTIONHUTEIbHOTO OXJIAXKIEHUSI.

I'a3 kpexkuHra >KUAKOTO CBIpbS, MOCTYMAIOLINI W3 peakTopa KPEKHHIa, OXJa)IalT B
yCTpOHCTBE s peKynepauuu Temiaa A0 Temmeparypsl 410°C, a 3areM CMELIMBAKOT C
3aKaJOYHBIM MAacCJIOM J[Jid JONOJHHUTENbHOro oxjaxaeHus no 200°C mnepen mnonadeil B
(b paKIMOHUPYIOIIYIO KOJIOHHY.

@DpakMOHUPYIOIIAsl KOJOHHA BBIMOJIHEHA B KOH(QUIYpAaLMU C BEPXHUM OPOLIAFOIIUM
MIOTOKOM.

OxnaXIEéHHYI0 CMeCh ra3a KpeKHHra SKUAKOTO ChIpbs M ra3oBoil (ha3wl, oTOMpaemMoii
CBEPXy OTMApPHON KOJIOHHBI, JOIOJNHHUTEIBHO OXJAKAAIOT B (PpakLMOHUpYIOIIEH KOJIOHHE, B
KOTOPOM HEKOTOPbl€ KOMIIOHEHTBbl KOHAEHCUPYIOTCSA B JKMIKOE 3aKaJOYHOE MAaclo, a ra3oBble
KOMIIOHEHTBI NOAAI0T B KOJIOHHY 3aKaJOYHOM BOABI AJIsl AONOJHUTENBHOTO OXJIAXKACHMUSI.

ITocne usBieueHus: Mpu MOMOILIU HACOCA U OCYLUECTBJICHMs PEKyNepalyy TeIa, 4acTb
3aKaJIOYHOTO Macjia BO3BPAILAIOT B (PPAKIIHOHUPYIOIIYIO KOJIOHHY, & IPYTYIO YacTh HCIOIb3YIOT
B KauyecTBE 3aKaJOYHOH Cpenbl Al CMEIIMBAHUS C ra3oM KpPEKHHra ra3oo0pa3HOrO ChIpPbS,
oxnaxxaeéHHbIM 10 410°C, a 3aTeM BO3BpAILAlOT B (PPAKLHOHUPYIOIIYIO KOJIOHHY.

B Tabnuue 4 mpuBeneHbl MaHHBIE IO PEKyINepaly TeIla ra3a KPeKHHIa U BS3KOCTH
3aKaJIOYHOTO Macjia TMPUMEPOB 5 M O, BOIUIOMIEHHBIX C HCIOJIB30BAHHMEM CHOCO0a MAHHOTO
U300peTeHrs, U CPAaBHUTEJIbHOIO MpHMepa 3, BBINOJHEHHOro Oe3 HCMOJIb30BaHUs Ccrocoda
JaHHOTO M300pETeHMsI, TPH STOM BCE MPUMEPHI BOILUIOIIAIN C UCTIOIB30BAHUEM OJTHUX M TEX K

HNCTOYHHKOB ChIPbsA KPECKHUHIA.

Tabnuna 4
Haumenosanue myHKTa ITpumep 5 ITpumep 6 Cpa;;:;nggl b
Temmeparypa  HH3a  (QPAKIHOHUPYIOMICH 1951 1952 195.3
koj10HHHI (°C) i i ’
Bsizkocts 3akanounoro macia / (cI) 0,673 0,675 7,066
O0BéM  BOASHOTO TMmapa  CBEPXBBICOKOTO 544 1 543 0 524 0
JaBjcHus (1/4) i i ’
DHEPro€MKOCTh  YCTAHOBKH  TOJIYYCHHUS 504 6 504 7 520 0
sTujIcHa (KT CTAaHIAPTHOTO MAca /T STHIICHA) i i ’
Bazosas Bazosas
I'omoBBIC SKCILTYATAIIMOHHBIC PACXOBI N semmauna - | Basopas BeHMHA
(10000 roans /10000 ToHH >THIICHA) 24 7 24 4

Kak M™MOXHO BHAETh U3 JaHHBIX TaOnumbl 4, B CPaBHUTEIBHOM MpuUMeEpe 3,

>
OCYH.IGCTBJ'IéHHOM C UCTIOJIb30BAHUEM TEX KE€ UCTOUYHUKOB ChIPbA KPEKUHIA, YTO U B IMPUMEPAX 5
u 6, KOJIUYECTBO Bpra6OTaHHOFO BOOAHOIO Tmapa CBEPXBBLICOKOIO MHABJICHUA W BA3KOCTH
3aKaJIOYHOTO Macjia COCTaBISIIOT, COOTBeTCTBeHHO, 5240 T/4 m 7,066 cll, >HeproémkocThb
YCTaHOBKH MOJy4YeHus 3TUieHa coctasiseT 520,0 Kr cTaHAapTHOTrO Macja Ha TOHHY aTtuiieHa. C

APYroi CTOPOHBI, B NMPHUMEPax S5 W 6, BOIUIOLIEHHBIX C HCIOJB30BAHHEM CHoco0a JaHHOTO
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U300peTeHnsI, KOJMYeCTBa OOpa3yIOMErocss BOASHOTO TMapa CBEPXBBICOKOTO JIABJICHHUS
COCTaBJISIFOT, COOTBETCTBEHHO, 544,1 T/4 u 543,9 T/4, a 3HaYEHUs BSI3KOCTH 3aKaJIOYHOI'O Maciia
COCTaBJISKOT, cooTBeTCTBEHHO, 0,673 cIl m 0,675 cIl, BenuyuHbI 3HEPTOEMKOCTH yCTAHOBKHU
MOJIyUEHHs] STWIEHA COCTABJISAIOT, COOTBETCTBEHHO, 504,6 m 504,7 Kr CTaHAApTHOrO Macja Ha
TOHHY 3TWJIEHA, U 3TO O3HAYaeT, YTO B MpuUMepax 5 U 6 peann30BaHO YMEHBIICHUE TOJOBBIX
AKCIUTyaTallMOHHBIX pacxonoB Ha 247000 roanb/10000 ToHH sTHiieHa u 244000 roans/10000
TOHH 3TWJI€HA, COOTBETCTBEHHO.

W3 cpaBHeHUsT TNPUBENEHHBIX BBILIE MJAHHBIX MOXHO BHIEThb, YTO TPATULMOHHBIN
NPOLIECC, BOIUIOIAEMBbI 0€3 MCMONMB30BaHUS CHOCOOA HACTOALIErO H300pETEHMs, BKIKOYAET
MEHbIIIEe KOJMYECTBO BBIPAOOTAHHOIO BOASHOIO IMapa CBEPXBBICOKOrO AaBJIEHUs U OoJjee
BBICOKYIO BSI3KOCTb 3aKaJIOYHOTO Macia. B otnudme oT 3TOro, crnocod HacTosIero n3o0peTeHus
NPUBOIUT K MOJYYEHUIO OOJIBIIEro KOJIMYeCTBa BRIPAOOTAHHOTO BOASIHOTO Mapa CBEPXBBICOKOTO
NAaBJEHUS W JOCTUKEHMIO MEHBIIEH BSA3KOCTH 3aKaJIOYHOIO Macja, a TakkKe B HEM
JONOJIHUTEIBHO PEATU3yeTCsl YMEHBIICHUE 3HEPrOEMKOCTH YCTAHOBKM IIOJYyYE€HUs STHUJICHA
NpUMEpHO Ha 15 K- CTaHAAPTHOrO MACIa/TOHH OTWJIEHA W CHUXKEHHE T'OJOBBIX
HKCIUTYaTaLlMOHHBIX pacxonoB npumepHo Ha 240000 r0anp/10000 TOHH STHIEHA, W 3TO
JE€MOHCTPHPYET, 4TO crocod HACTOSLIETO n300peTeHHsI ONMaronpusITCTBYeT
BBICOKOX()()EKTUBHOMY M3BJICUCHHMIO TeIUIda M3 Ta3a KPEKMHIa M JOCTHKEHUIO MeHbIIeH
BS3KOCTH 3aKaJIOYHOIO Macjia, a TakKe JHEeProcOEpeKeHHUI0, CHIDKEHUIO TOTPeOJIeHUs |
cTaOuIbHON paboTe yCTAHOBKH MOy YeHHs STHUIICHA.

IIpumep 7

IIpumep 7 OCYLIECTBISIIOT C UCMHOJIB30BAHUEM YCTPOMCTBA M TEXHOJOTMYECKOU CXEMBI
IUTSL U3BJIEYEHUS TeTJIa U3 Ta3a KPEKHMHIa, MOKa3aHHO! Ha ¢ur. 7.

JlaHHO€ yCTPOMCTBO COAEPKUT yCcTponcTBO E-3 s pexynepauuu Teria rasa KpeKuHra
JKHIKOTO ChIPbs, ycTpoiicTBo E-1 st pexynepanmu Tema raza KpeKuHra ra3o00pa3sHoro ChIpbs,
kosoHHy E-11 ynaneHust TsSKENbIX KOMIIOHEHTOB, KOJIOHHY E-12 ¢pakunonnpoBanus 6eH3MHA U
KOJIOHHY E-16 3akano4yHoi BOABIL.

YcerpotictBo E-3 ans pexkynepauuu Temia ra3a KpeKHHIa >KUAKOTO ChIPbsi COCIUHEHO C
BBIMIYCKHBIM OTBepCcTHEM peaktopa E-10 KpekwHra >XKHUAKOTO ChIPbs, a BIYCKHOE OTBEPCTHE
peakTopa E-10 kpeknHra ;KUuKOTo ChIPbsi COEIMHEHO ¢ TPYOOMPOBOIOM IS KUIAKOTO ChIPbSI.

Ycrpoiicteo E-1 nmnst pexynepaumu Teria ra3a KpPeKHWHTa Ta3000pa3sHOTO  ChIPhs
COEIMHEHO C BBIMYCKHBIM OTBepCcTHEM peakTtopa E-9 kpekuHra ra3o00pa3HOro ChIpbs, a
BIlYCKHOE OTBepCTHEe peakTtopa E-9 kpekwHra ra3000pa3HOTO ChIPbS COEOUHEHO C

TPyOOMPOBOIOM TSI Ta3000PA3HOTO CHIPBS.
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Kononna E-11 ypaneHuss TsOKENBIX KOMITIOHEHTOB BBINIOJHEHa B KOH(PUIYpaLuH C
BBITYCKHBIM ~TPYOONPOBOZAOM HABEPXY KOJIOHHBI YyJAAJNEHHS TSDKENBIX KOMIIOHEHTOB U
BBIITY CKHBIM TPYOOIPOBOIOM JJIsl TBEPAO-KUIAKOTO TOIUTMBHOTO MAcJia, COAEPIKAINEro TSKETbIe
KOMITOHEHTBI, BHU3Y KOJIOHHBI YJaJI€HUs TSKEIbIX KOMIIOHEHTOB, U CO€IMHEHA ¢ KOJOHHOU E-
12 ¢paxumoHnpoBaHus O€H3WHA MOCPEICTBOM BBIIMYCKHOTO TPyOONpPOBOAA BBEPXY KOJOHHBI
YAAJIEHUS TSKENBIX KOMIIOHEHTOB.

Beimycknoii TpyOonpoBon ycrpoiictBa E-3 nmus pekynepanum Terjia rasa KpEeKHHIa
JKUAKOTO ChIPbsl COEAUHEH C KOJIOHHOM E-11 ynaneHust TS:KEMbIX KOMIIOHEHTOB, a BbIITy CKHOU
TpyOompoBo ycrpoiictea E-1 mis pexynepanuu Teria raa KpeKWHra ra3oo0pasHOro ChIpbs
COEIUHEH ¢ KOJOHHOU E-16 3akano4Hon BOABL

Kononna E-12 ¢pakimonupoBanus OeH3MHA BBINOJIHEHA B KOHQUTYPALIUU C BBITY CKHBIM
TpyOOnpoBOAOM st Ta30BOil (pa3bl HABEPXy U BBIMYCKHBIM TPYOOIPOBOIOM IUISI 3aKAJOYHOTO
Macja BHHM3Y, IPU 3TOM BBITYCKHOW TpPyOONpPOBOX Ui Ta3oBOi (ha3pl BBEPXY COEAMHSET
kononny E-12 ¢pakunonupoBanus 6eH3uHa ¢ kojaoHHOH E-16 3akajgo4HO BOMbI, a BBIMYCKHOMN
TpyOOnpOBO AJIs 3aKAJIOYHOTO MACja COSAMHEH MOCIeI0BaTeIbHO ¢ HacocoM E-7 3akanouHoro
Macja u ycrpoiictsom E-8 st pexynepaunu temsia 3aKajJo4yHOro Maciia, a 3aTeM JEJUTCs Ha ABe
BETBH, NPU STOM OJHA BETBb COeNUHsETCS C KOJoHHOH E-12 ¢paximonnpoBanus OeH3uHa, a
Apyrasi BETBb COENUHSETCS C BBIMYCKHBIM TpyOOmpoBoaoM yctporictBa E-3 s pexynepaumu
TeIJia ra3a KPEKUHIa JKUIAKOTO ChIPbsI.

Kononna E-16 3akajgo4HOl BOABI BBHINOJHEHA B KOH(PUIypamwu C BbITYCKHBIM
TpyOONpPOBOAOM HaBEPXy KOJOHHBI 3aKaJOYHOH BOAbI, TPyOONPOBOAOM MJisi W3BJICUCHHS
TSDKEJIOr0 Macjia BHU3Y KOJIOHHBI 3aKaJIOUHOW BOJBI, TPYOOMPOBOIOM JIJIsl M3BJICYEHUsS] OEH3UHA
BHHU3Y KOJIOHHBI 3aKaJIOUHOW BOJBI, BBIIYCKHBIM TPYOOMPOBOIOM JJIsi TEXHOJOTHUYECKON BOABI U
BBIITY CKHBIM TPYOOIIPOBOIOM ISl 3aKAJIOYHOM BOJBI.

TpyOomnpoBon st u3BjeueHus: OEH3WHA PACIOJIOKEH B 0oJiee BBICOKOM IOJIOKEHHUH
BHU3Y KOJIOHHBI E-16 3akanoyHON BOIBI U COeAMHEH ¢ HacocoM E-5 opomaromero GeH3nHa, a
3aTE€M JEJIUTCS Ha JIB€ BETBU, NMPU 3TOM OJIHA BETBb COEJUHEHA C BEPXOM KOJIOHHBI E-12
¢bpakunoHnpoBaHusl OCH3MHA, a JpPyras BETBb COCNUHEHA C PACIIOJNIOKEHHBIM HIDKE IO XOAY
MOTOKA OTHAPHBIM YCTPONCTBOM.

BrimyckHO# TpyOONpOBO Ui 3aKaJOYHON BOIBI COeOWHEH ¢ ycTpoiictBom E-15 mmst
peKyIMepaluy Teria 3aKajJouHON BOABI U NEPBbIM oxyaauteseM E-13 3akanouHoil BOABL, a 3aTeM
JEJUTCA Ha JIB€ BETBH, NMPU 3TOM OJIHA BETBb COEJAMHEHA CO CPEeIHEH 4acThl0 KOJOHHBI E-16
3aKaJIOYHOMN BOJBL, & IpyTasi BETBb COEAMHEHA CO BTOPbIM oxJjiaauTeneM E-14 3akanoyHoi BOIbI,

a 3aTeM C BEepXOM KOJIOHHBI E-16 3akanoyHol BOABI.
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Kononna E-11 ypaneHuss TsOKENBIX KOMITIOHEHTOB BBINIOJHEHa B KOH(PUIYpaLuH C
pacripenenuTeneM, MpU 3TOM TPYOOINpPOBOX MOAAYM BOISHOTO Tapa PacIlioiOKEH B HIDKHEH
gactu. Komonna E-12 ¢pakiuonupoBanust OeH3WHA BBINOJNHEHA B KOHQUIypauuud C
TapeIOUHbIMHU BHY TPUKOPITY CHBIMHU 3JIEMEHTAMM.

Crioco® pexkymepauuu Terula Tra3a KpPEKWHIa, BOIUIOIIAEMBIH C HCIIOJNIb30BAHHEM
OTMCAHHOTO BBIIIE YCTPOICTBA, U3JIaraeTcs CIEAYOINM 00pa3oM:

OcCyLuecTBIAIOT KPEeKUHI KUAKOTo cbipbsi P-10 B peaktope E-10 kpekuHra >xupkoro
ChIpbs I MOdy4YeHus raza P-9 kpexuHra »xuakoro cbipbsi. I'a3 P-9 kpexkuHra >kugkoro Cblpbsi
nojaroT B ycrpouctso E-3 mma pexynmepanuu Terula ra3a KPEKHHIA SKUIAKOIO ChIPbsl U
oxnaxaaroT 10 410°C ans nonyuenus rasa P-12 kpekuHra *KUAKOTO ChIpbsl IOCHE PeKyNepauu
TeI1a, KOTOPbIN CMELIUBAIOT C 3aKaJOYHBIM MacjaoM P-2 11 [OMOIHUTEIBHOTO OXJIAXKACHUS A0
280°C, a 3aTeM nogaroT B KOIoHHY E-11 ynaneHus TsoKEMbIX KOMIIOHEHTOB.

B xononne E-11 ypanenus Tsk€nbIX KOMIIOHEHTOB ras, copepxkauuiics B rase P-15
KPEKMHIa JKUIKOIO ChIPbsl, CMEIIAHHOM C 3aKaJOYHbIM MAcCjOM, OTAENSIOT OT JKUIAKOCTU U
TBEPABIX YaCTHLl U CHHU3Y KOJOHHbI E-11 ynaneHus TSKENbIX KOMIIOHEHTOB H3BJIEKAKOT
OTAENEHHOEe TOMIMBHOE Macyuo P-13 ¢ >KMAKMMU TsDKEIBIMU KOMIIOHEHTAMH, NEPEHOCsLIee
TBEPABIE YAaCTULBL, B Ka4€CTBE OTBOAMMOIO TOMJIMBHOrO macia P-14 ¢ Kuakumu TsokEIbIMU
KOMIIOHEHTaMU @pU nomomu Hacoca E-0 TOIMBHOrO Maciaa C SKUAKUMHU TSDKENBIMU
KOMIIOHEHTaMH, YCTaHOBJICHHOTO BOJM3M HW)KHEH YacTU KOJIOHHBI, TOTZAa KakK OTHEJIEHHAs
rasoBasi asa mocrymnaer B KoJIoHHY E-12 ¢pakuuoHupoBanus O€H3MHA ISl TOTOJHUTEIBHOTO
oxjaxneHus. HexoTopple KOMIOHEHTBI KOHAEHCUPYIOTCS B JKMIKOE 3aKajJO4YHOE Maclo.
3akanouHoe macyio P-23 u3BiekaroT CHu3y KoJOHHBI E-12 ¢pakimonnpoBanus OEH3MHA NpU
oMot Hacoca E-7 3akanoyHOro mMacia M OCyIIECTBIISIIOT PEKYNEPALMIO TEIJla B YCTPOICTBE
E-8 nns pexkynmepaumu Tera 3akaJodyHOro Mmacia. Yacte 3akanoyHoro macna P-17 mocne
peKyrmepanuu Terja BO3BpalalT B KojoHHy E-12 ¢pakimioHupoBaHus OeH3WHA, a IPYTYIO
4aCcTb MCMOJB3YIOT B Ka4eCTBE 3aKajJo4yHOro macnia P-2, cMemmuBaemoro ¢ razoM P-12 kpexunra
JKUAKOTO ChIpbs IOCJE peKylepauuy Telula, a 3aTeM MNOJalT B KOJOHHY E-11 ynanenus
TSKENBIX KOMIIOHEHTOB.

I'azooOpasHoe cvippé P-1 mopsepraror KpekuHry B peakrope E-9 kpekuHra
razoo0pa3HOro ChIpbsl Uil TOJNyuYeHHusl ra3a P-4 kpekuHra razooOpasHoro ceipbsi. 1'a3 P-4
KPEeKHHra Ta3000pa3HOro CeIpbsi MoAaroT B ycrpoiictBo E-1 mus pekymepaumu Teruia rasa
KPEKHHTa Ta3000pa3HOro ChIpbsi C Leibk0 oxyaxkneHuss no0 143°C u momydaembrii ra3 P-6
KPEKHMHIra ra3000pa3HOro ChIpbs IMOCJE pEKymepalud Telia TONAlT B KOJOHHY E-16

3aKaJIOYHOM BOJBI.
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I'a3 P-19 kpekunra, otOupaemMblii CBEpPXy KOJOHHBI (PPAKIMOHUPOBAHUS OCH3WHA, U Ta3
P-6 kpekmHra razoo0pa3HOro ChIpbsl MOCJE PEKyNEepalny Teria IOMOJHUTEIBPHO OXJIAKAAIT
MyTEM CMELIMBAHUS C 3aKaJJOYHON BONOU B KOJIOHHE E-16 3akanouynoii Boasl. I'a3 P-29 kpekunra,
oTOMpaeMblii CBEPXy KOJIOHHBI 3aKaJIOYHOW BOJbI, OTBOASAT IO BBIMYCKHOMY TpyOompoBoay
BBEPXY KOJIOHHBI 3aKaJIOYHOH BOIbI, & TSKEIbIE KOMIIOHEHTHI KOHIEHCUPYIOTCSI B O€H3UH,
KOTOPBIH Jierde BOABI, M TSHKENOE MAcio, KOTOpPOoe Tsbkeliee Bozbl. beH3nH n3BnekaroT B Oonee
BBICOKOM IIOJIOKEHUM BHU3Y KOJIOHHbI E-16 3akanoyHol BOxabl, HarHetaroT HacocoMm E-5
oporwraromero OeH3nWHa, a 3aTeM JeNAT Ha JBa IOTOKa, NPUYEM OJUH IMOTOK MOJAI0T HABEPX
konoHHbl E-12 ¢pakimonupoBanus 6eH3uHa B KauecTBe opomaroiero oensuna P-20, a npyroit
MOTOK MOAAKT B pPACMOJIOKEHHOE HIKE IO XOAYy IIOTOKa OTmnapHoe yctporctso. Ilocne
pasfesieHus Macjia U BOAbI B OTCTOMHUKE TSDKENIOE MAcyO M3BJIEKAIOT CHU3Y KOJIOHHBI E-16
3aKaJIOYHON BOJBI, @ TEXHOJIOTMUECKYIO BOAY OTAENSIIOT M3 HHU3a KOJIOHHBI E-16 3akanouHoit
BOZABI U MOJAIOT B PACIOJOKEHHYIO HUXKE IO XOAY MOTOKAa CUCTEMY N€HEPUPOBAHUS BOISTHOTO
napa pasbaBieHusi. 3aKanouHy0 Bony P-26 oTaesnsitoT u3 Hu3a KoJoHHbI E-16 3akano4yHol BObI,
IIPU 5TOM 3aKaJIOYHYIO BOAY IOCJE NEPBOro OXJAAUTENS 3aKajlo4HON BoAbl P-27 BO3BpalatoT B
cepenuHy KOJOHHBI E-16 3akanouHOl BOXBI, a 3aKaJOYHYK BOAY IOCJIE€ BTOPOTO OXJIAJUTENs
3aKano4Hol Boabl P-28 Bo3BpammaroT HaBepx KOJOHHBI E-16 3axanodHoi BOABI.

B ycrpotictee E-1 nnst pexymepanmu Temja rasa KpeKHWHTa ra3000pasHOTO ChIPbSl H
ycTpoiictBe E-3 s pexynepauuu Temja rasa KpPEKHMHIAa SKUAKOTO ChIPbsl OCYLIECTBIISIOT
peKyIepanuo Teruia MyTéM BbIPaOOTKM BOASHOTO TMapa, a OOpa3yIOLIWiCs BOASHON map
HaxomuTcs rox Aasiennem 11,5 Mlla us0.

Ycerpoiicteo E-1 nisi pekynepaumu Teruia ra3a KpeKMHra ra3’oo0pa3HOTO ChIpbsi U
ycrpoiictBo E-3 mis pekynepanun Teria ra3a KpeKHHra JKHUIAKOTO ChIPbsl MPEACTABISIFOT COOOM
YCTPONUCTBA 11 MHOTOCTYIEHYATON PeKyIepaluu TeIula, pa3MeLEHHbIE NIOCIEN0BATENBHO.

BopsHoli map P-25 BBOAST B HWKHIOK 4YacTh KOJIOHHBI E-11 ypaneHus Tsoxénpix
KOMITOHEHTOB B Ka4€CTBE OTMAPHUBAIOLIEH Cpebl MoJ NaBjieHueM Ha yposHe 1,6 MIla u30.

ITpumep 8

IIpumep 8 OCYINECTBISAIOT C MCHOJB30BAHUEM YCTPONCTBA U TEXHOJOTMYECKOU CXEMBI
111 MI3BJICUSHHS TETIIA M3 ra3a KPEeKHHIa, MOKa3aHHO! Ha dur. 8.

JlaHHO€ yCTPOMCTBO COAEPKUT yCcTponcTBO E-3 myis pexynepaunu Temia ra3a KpeKuHra
JKHUIKOTO ChIPbs, ycTpoiicTBo E-1 st pexynepanumu Temia raza KpeKHHTa ra3o00pa3Horo ChIpbs,
konoHHy E-11 ynaneHust TSKENBIX KOMIIOHEHTOB, KOJIOHHY E-12 ¢pakunonnpoBanus 6eH3MHA U

KOJIOHHY E-16 3akano4yHoi BOABIL.
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YcerpotictBo E-3 ans pexynepauuu Temia ra3a KpeKMHIa >KUAKOrO ChIPbsi COCIUHEHO C
BBIIyCKHBIM OTBepcTHEeM peakTopa E-10 kpekuHra >KUAKOTO ChIpbs, & BIYCKHOE OTBEpCTHE
peakropa E-10 kpekuHra >Kuikoro cbpbsi COEJMHEHO ¢ TPYOOIPOBOAOM IS KHIIKOTO ChIPbSI.

Ycrpoiicteo E-1 nmnst pexkynepaumu Teria ra3a KpeKHWHTa Ta3000pa3sHOTO  ChIPbs
COEMHEHO C BBINYCKHBIM OTBepCcTHEM peakropa E-9 kpekmHra ra3o00pa3HOro ChIpbs, a
BIYCKHOE oOTBepcTHe peakropa E-9 kpekuHra ra3000pa3sHOrO ChIpbS COEIUHEHO C
TPyOOIPOBOIOM TS Ta3000PA3HOTO CHIPBS.

Kononna E-11 ypaneHus TsDKENBIX KOMIIOHEHTOB BBINIOJHEHa B KOH(QUIYparuu C
BBIITY CKHBIM TPYOONPOBOIOM BBEPXY KOJIOHHBI YAAJIEHHS TSKETBIX KOMIIOHEHTOB U BBIITYy CKHBIM
TpyOOIPOBOAOM IJIsl TBEPAO-XKUAKOTO TOIUIMBHOTO Macliia ¢ TSKENBIMU KOMIIOHEHTAMH BHH3Y
KOJIOHHBI yAaleHusl TSKENbIX KOMINOHEHTOB. KosnonHa E-11 ynaneHust TSKEMbIX KOMIOHEHTOB
coenuHeHa ¢ KkosoHHoW E-12  ¢QpakimonupoBanuss OeH3MHA MOCPENCTBOM  BBINYCKHOTO
TpyOONpoOBOJa HABEPXY KOJOHHBI yAAJIEHHS TSHKEIBIX KOMIIOHEHTOB.

Brimycknoit TpybonpoBon ycrpoiictBa E-3 nmnst pexymepanum Tera rasa KpeKHHIa
JKHUKOTO ChIpbsl COEAMHEH € HU30M KOJOHHBI E-11 ynaneHus TsDKENBIX KOMIIOHEHTOB, a
BBIYCKHOW TpyOompoBon ycrpoiictBa E-1  pmins  pexkymepaumm Teria ra3a KpEeKHHIa
ra3000pa3HOro ChIpbsi COEANHEH C KOJIOHHON E-16 3aKano4HoN BOABI.

Kononna E-12 ¢pakimonupoBanusi OeH3MHA BBIMOJIHEHA B KOH(QUTYPALIUHU C BBITY CKHBIM
TpyOONpPOBOAOM Jisi Ta30BOH (ha3bl HABEPXY M BBIMYCKHBIM TPYOOIPOBOIOM JUISl 3aKAJIOUYHOTO
MacJlia BHH3Y, PH 3TOM BBINTY CKHOH TPyOOIPOBON AJIsi Ta30BOM (ha3bl, paCHOIOKEHHBIH HABEPXY,
coenuHsieT KoJoHHY E-12 (pakunonupoBanusi OeH3uHa ¢ KOJOHHOUM E-16 3akanodHoil BOIbI, a
BBINYCKHON TPyOONpPOBOA ISl 3aKaJOYHOTO Macjia COSIUHEH IMOCIeNoBaTelbHO ¢ HacocoMm E-7
3aKaJIOYHOIO Macja U yCcTpohcTBOM E-8 nmusa pekynepauuu Temia 3akaJJOYHOrO Maclia, a 3aTeM
JEUTCS Ha JIB€ BETBH, IIPU STOM OJIHA BETBb COEAMHEHA ¢ KoJoHHOU E-12 ¢pakumornpoBanus
OeH3MHa, a Apyrasi BETBb COCAMHEHA C BEpXOM KOJIOHHBI E-11 ynaneHus TsoKEIbIX KOMIIOHEHTOB.

Kononna E-16 3akajno4yHOil BOABI BBHINOJHEHA B KOHPUIypamwu C BbITYCKHBIM
TpyOONPOBOAOM BBEPXY KOJOHHBI 3aKAJOYHOW BOABL, TPyOONMpPOBOAOM MJISi W3BJICUEHHS
TSDKEJIOr0 Macjia BHU3Y KOJIOHHBI 3aKaJIOUHOW BOIBI, TPYOOIPOBOIOM JJIsl U3BJICUEHUsS] OEH3UHA
BHHU3Y KOJIOHHBI 3aKaJIOYHOW BOJBI, BBITYCKHBIM TPYOOIPOBOIOM JJISl TEXHOJOTHUYECKON BOABI U
BBIITY CKHBIM TPYOOITPOBOIOM ISl 3aKAJIOYHOM BOABI.

TpyOGomnpoBon st u3BjeueHus: OEH3MHA PACTOJIOKEH B OoJiee BBICOKOM IOJIOKESHHUH
BHHU3Y KOJIOHHBI E-16 3akanoyHON BOIBI U COEAMHEH ¢ HacocoM E-5 opomaromero GeH3mHa, a
3aTeM JEJNHUTCS Ha ABE BETBY, NPU 3TOM OJHA BETBb COEAUHEHA C BEPXOM KOJIOHHBI E-12
¢dpakunoHnpoBaHusi OCH3MHA, a JpPyras BETBb COEJUHEHA C PACIIOJNIOKEHHBIM HIDKE IO XOAY

MOTOKA OTHAPHBIM YCTPOUCTBOM.
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BeimyckHo# TpyOOnmpoBOa sl 3aKaJOYHOW BOABI COenUHEH ¢ ycTpoiictBoM E-15 nmus
pEeKyInepaluy Teria 3aKajJouHON BOABI U NEPBbIM oxyaaureseM E-13 3akanodHoil BOABL, a 3aTeM
JENUTCS. Ha JB€ BETBU, NPU 5TOM OJIHA BETBb COEJUHEHA CO CPEAHEHN 4YacCTbI0 KOJIOHHBI E-16
3aKaJOYHOMN BOJIBL, & IPyTasi BETBb COEAMHEHA CO BTOPbIM oxJjaauTeneM E-14 3akanoyHoi BOIbI,
a 3aTeM C BepXOM KOJIOHHBI E-16 3akano4HoOl BOABL

Kononna E-11 ypanenuss TsDKENBIX KOMIIOHEHTOB BBINIOJHEHa B KOH(QUIYparu C
pacripenenuTeneM, Mpu 3TOM TPYOOINpPOBOX NMOAAYH BOASHOIO Tapa pPacrioyioKeH B HIDKHEH
gactu. Komonna E-12 ¢pakuuonupoBanuss OeH3WHA BBINOJNHEHA B KOHQUIypauuud C
TapesIOYHbIMHU BHY TPUKOPITY CHBIMU 3JIEMEHTAMHM.

Croco® pexkymepauuu Terula ra3a KpPEKHWHIa, BOIUIOLIAEMBI C HCIIOJNIb30BAHHEM
OIMCAHHOTO BbIIIE YCTPOICTBA, U3JIaraeTcs CIeNYIIUM 00pa3oM:

OcyluecTBIAIOT KPEeKUHI KUAKOTo cbipbsi P-10 B peaktope E-10 xpekuHra >xupkoro
ChIpbsl AJA nosy4deHus rasza P-9 xpexunra >xuakoro ceipbs. I'a3 P-9 kpekuHra >kuakoro Cblpbsi
nonaroT B ycrpoiictBo E-3 nana pekynepanuu Teruia ra3a KpEeKHMHIAa SKUIAKOTO ChIpbsl U
oxnaxnatoT 10 410°C nna nonyueHust raza P-12 kpekuHra »HIKOro ChIpbsl MOCHE PeKyepanun
TeIl1a, KOTOPBIA MONAI0T B HU3 KOJOHHBI E-11 ynanenus Tsk€nbx KOMIOHEHTOB.

B xononne E-11 ynanenus Tské€nbIXx KOMIOHEHTOB ra3 P-12 kpekuHra sKUgKOro ChIpbsi
Nocjie peKynepanuy Terla JOMOJIHUTENbHO oxyaxaanT a0 280°C myTéM NpPOTUBOTOYHOTO
KOHTaKTHUPOBAaHUsI C 3aKaJO4YHBbIM MacjoMm P-2, mopaBaeMbIM ¢ Bepxa kojioHHBI E-11 ynanenus
TSDKENBIX KOMIIOHEHTOB, & 3aT€M OCYLIECTBIBIIOT pasfelieHHe rasza u >kuakoctu. OtaenéHHoe
TOIUIMBHOE Macyio P-13 ¢ KuaKuMH TSDKETBIMU KOMIIOHEHTAMU, TIEPEHOCsIIIee TBEPIble YaCTHULIB,
OTBOZAT IPU MOMOIIU Hacoca E-6 TOMIMBHOrO macnia ¢ KUAKUMHU TSKENBIMH KOMIIOHEHTaMH,
YCTAHOBJIEHHOTO BOJIM3W HIJKHEH YacTH KOJIOHHBI, B Ka4€CTBE OTBOIMMOIO TOIUTMBHOTO Macja
P-14 ¢ xuakuMU TSDKENBIMH KOMIIOHEHTAMH, TOTAA KakK OTAENEHHYI0 Ta3oByw (asy,
oTOMpaeMyro cBepxy KOJIOHHBI E-11 ynaneHus TSKENbIX KOMIIOHEHTOB, MOJAOT B KOJIOHHY E-12
(bpakunoHnpoBaHusl OEH3WHA I JOMOJHUTENIBHOrO OXJIaXIeHUs. HekoTopble KOMIOHEHTHI
KOHJIEHCHPYIOTCSl B JKHAKOE 3akanoyHoe macno. CHusy kojonHbl E-12 ¢pakumoHMpoBaHus
OeH3MHa W3BJIEKAIOT 3aKaJo4yHOoe Macjao P-23 mpu momomm Hacoca E-7 3akajo4HOro mMacio u
OCYILECTBJISAIOT PeKynepanuro Temia B ycrporctee E-8 mis pexynepauuu Temia 3aKaJO4HOIO
Macia. Hacte 3akanouHoro mMacia P-17 nocne pekynepanuu Temnja BO3BPaLLAtOT B KOJIOHHY E-12
¢bpakunoHnpoBaHus OCH3MHA, a IPYTYIO YaCTh UCIONB3YIOT B KAYECTBE 3aKAJIOUYHOrO Macya P-2,
M0J1aBa€MOro HaBepX KOJIOHHBI E-11 ynaneHus Ts:k€MbIX KOMIIOHEHTOB.

Jns monyueHust rasza P-4 kpekuHra ra3oo0pasHOro ChIpbSl OCYLIECTBISIFOT KPEKHUHT
razoo0pasHoro ceipbsi P-1 B peaktope E-9 kpekunra razoodpasnoro ceipbst. 'a3 P-4 kpekunra

razoo0pa3HOro ChIpbsi MOAAOT B ycTpoiictBo E-1 mms pexymepammu Teruia ra3a KpeKUHTra
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razoo0pa3HOro ChIpbs C LEbl0 oxnaxnaeHus no 143°C, a momyudaemslii ra3 P-6 kpekunra
ra3000pa3HOro ChIPhsi MOCTIE PEKyTNepalli Teia MOJA0T B KOJIOHHY E-16 3akaio4HON BOMBI.

I'a3 P-19 kpekunra, otOupaemMblii CBEpXy KOJOHHBI (PPAKIMOHUPOBAHUS OCH3MHA, U Ta3
P-6 kpekmHra razoo0pa3HOro ChIpbsl MOCJE PEKyINEpaluy Teria TOMOJHUTEIbHO OXJIAKAAIT
MyTEM CMELIMBAHUSA C 3aKaJJOYHON BONOU B KOJIOHHE E-16 3akanounoii Boasl. I'a3 P-29 kpekunra,
oTOMpaeMblil CBEPXy KOJIOHHBI 3aKaJIOYHOW BOJbI, OTBOASAT IO BBIMTYCKHOMY TpyOompoBoay
BBEPXY KOJIOHHBI 3aKaJIOYHOH BOIbI, a TSKEIbIE KOMIIOHEHTHI KOHIEHCUPYIOTCSI B O€H3UH,
KOTOPBIH Jierde BOABI, M TSKENOE MAcyo, KOTOpoe Tsbkelee Bonbl. beH3uH n3BnekaroT B Oonee
BBICOKOM IMOJIOKEHUU BHU3Y KOJIOHHBI E-16 3akanodHol BOABI, HAarHeTraroT Hacocom E-5
opolraromero OeH3WHa, a 3aTeM IeNAT Ha 1Ba IOTOKa, NPUYEM OJUH IMOTOK MOJAIOT HABEPX
konoHHbl E-12 ¢pakimonupoBanus OeH3uHa B KauecTBe opouaroiero oensuna P-20, a npyroi
NOTOK MOAAIOT B PACHOJIOKEHHOE HIDKE IO XOAy IOTOKa oTmapHoe ycrporictso. Ilocne
pasmeneHuss Macja U BOAbI B OTCTOMHUKE TsDKEIOE MAciO M3BJIEKAIOT BHM3Y KOJIOHHBI E-16
3aKaJIOYHON BOJBI, @ TEXHOJIOTMUECKYIO BOAY OTAEISIIOT U3 HU3a KOJOHHBI E-16 3akanouHoii
BOJBI U MOJAIOT B PACIOJOKEHHYIO HIDKE MO XOAy MOTOKA CUCTEMY I€HEpUPOBAHMs BOIASHOIO
napa pa3basneHusi. 3aKaouHy0 Bony P-26 oTaesnsifoT u3 Hu3a KoJOoHHBI E-16 3akano4yHol BObI,
IPU 5TOM 3aKaJouHyr0 BoAy P-27 mocie nepBoro oxnaguTens 3aKajJOvyHON BOAbI BO3BPALLAOT B
cepennHy kojoHHbl E-16 3akamounoii Boapl, a 3akajnouHyro Boxy P-28 mocne BTOpOro
OXJIAAUTENS 3aKaJIOYHON BO/BI BO3BPAILAIOT HaBEPX KOJOHHBI E-16 3akano4uHOi BOIBI.

Hactpoeunsle mapameTpbl U TEXHOJOTMYECKUE YCJIOBMs, Kacarouuecs ycrporctsa E-1
Ui peKymepaluy Terula ra3a KpeKWHra ra3000pa3HOro ChIpbsi, ycrpoicrBa E-3  mms
peKynepanuu Terla rasa KpeKHWHIra SKUAKOTO ChIpbs U BoAsiHOro mapa P-25, BBogumoro B
HIDKHIOIO 9acThb KOJOHHBI E-11 ynaneHust TSXKENbIX KOMIIOHEHTOB, SIBJSIFOTCS. TAKUMHU K€, KaK U
ONMCaHHbBIE B IpuMepe 7.

CpaBHuTtenbHbIi npumep 4

CpaBHUTENBHBINA TIPUMEP 4 OCYIIECTBISIFOT C UCMOJIB30BAHUEM TPATUIIMOHHOTO criocoda
U T€X JK€ UCTOYHHUKOB CBIPbs], YTO U UCIIOJB30BAaHHbBIE B ITpUMepax 7 u 8.

I'a3 kpexuHra ra3000pa3HOro ChIPhs, MOCTYAKIINN U3 PEAKTOPA KPEKHHIA, OXJIKIAI0T
B 3aKajo4yHOM Kotie a0 420°C, cMeIMBAaIOT C 3aKaJOYHBIM MACJIOM JUIS JIOMOJIHUTEIBHOIO
oxnaxaeHus 1o 275°C, a 3aTeM MOAAI0T B OTIAPHYIO KOJIOHHY.

B ornapHoli kONOHHE MNPOBOAST pasfeleHHe ra3a U SKUAKOCTU U CHHU3Y KOJIOHHBI
MOJy4aloT OT/EJIEHHOE TOIUIMBHOE MACJIO C KUIAKUMHU TSDKEIBIMU KOMIIOHEHTAMHU, NTepeHOCsIIee
TBEPIbIC YACTHUIIBI, & OTOMPAEMYIO CBEPXY Ta3oBYIO (pasy momaroT B HU3 (PaKIUOHHPYIOLIEH

KOJIOHHBI OJIsA JOIIOJHUTCIIBHOI'O OXJIaKIACHHA.
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I'a3 kpexkuHra >KUAKOTO ChIpbs, MOCTYMAIOLINI W3 peakTopa KPEKHHIa, OXJIaXIalT B
yCTpONCTBE s peKylepauuu Temiaa A0 Temmepatrypsl 410°C, a 3areM CMeELIMBAKOT C
3aKaJOYHBIM MacCJIOM JJid JONOJHHUTENbHOro oxjaxnaeHus no 200°C mnepen mnonadeil B
(b paKIMOHUPYIOIIYIO KOJIOHHY.

@DpakIMOHUPYIOINAsl KOJOHHA BBINOJIHEHA B KOH(QUIYypaLMH C BEPXHUM OPOLIAFOIIUM
MOTOKOM.

OxnaXIEéHHYI0 CMeCh Ta3a KpPeKHHTra SKUAKOTO ChIpbs W ra3oBoil (ha3bl, oTOMpaeMoii
CBEPXy OTMApPHON KOJIOHHBI, JOTOJIHHUTEIBHO OXJAKAAIOT B (PpaKkLUOHUpYIOIIEH KOJIOHHE, B
KOTOpPOH OmpeAeNéHHble KOMIIOHEHTbl KOHAEHCHUPYIOTCS B JKHUAKOE 3aKaJO4YHOE Macjo, a
ra3oBble KOMIIOHEHTBHI IOAAIOTCS B KOJIOHHY 3aKaJIOYHOM BOABI JJIs1 JOMOJHUTENIBHOTO
OXJIAXKICHHUSL.

ITocne usBieueHus: Mpyu MOMOILIU HACOCA U OCYLUECTBJIECHMs PEKyNepaldy TeIa, 4acTb
3aKaJIOYHOTO Macjia BO3BPAILAIOT B (PPAKIIHOHUPYIOIIYIO KOJIOHHY, a IPYTYIO YacTh HCIOIb3YIOT
B KayecTBE 3aKaJOYHOHM Cpenbl JJsl CMEIIMBAHUS C ra3oM KpPEKHHra ra3oo0pa3HOrO ChIPbS,
oxJaxxaeéHHbIM 110 410°C, a 3aTeM BO3BpAILAlOT B (PPAKLHOHUPYIOIIYIO KOJIOHHY.

B Tabnuue 5 mnpuBeneHsl AaHHBIE, BKIIOYAIOIINE BSI3KOCTh 3aKAJIOYHOTO Macia |
AUaMeTp KOJIOHHBI 3aKajJO4HOrO Macjia B Clydyae npumMepoB 7 U 8, BOIUIOWIEHHBIX C
UCIIONIb30BAHMEM  CIloco0a  AaHHOTO H300peTeHMs, W CPAaBHUTEIBHOIO mpuMepa 4,
BBIMIOJIHEHHOTO 0€3 MCIMOJIb30BaHUsl Crocoda AaHHOTO M300pPEeTeHUs, MPH STOM BCE MPUMEPbI

BOIJIOMAJIN C UCITOJIb30BAHHUEM OJHUX U TEX K€ HCTOUYHUKOB ChIPbs KPCKUHIA.

Tabnuna 5
CpaBHHUTCIBHBIH
Hanmenosanwne myHkTa ITpumep 7 ITprmep 8 npiep 4

Temmeparypa HH3a . KOJIOHHBI 195.4 1953 195.3
dpakimonuposanus 6ensuna (°C)
BsizkocTs 3akanouroro macaa (cIl) 0,680 0,677 7,066
JlmameTp KOJIOHHBI 3aKaJIOYHOTO Macja (M) 12.5 12,5 13.8

" Bazosas
CGepexEHHbIC MPOU3BOICTBCHHBIC Bazosas

BEJIMUHHA - BazoBas BemmumHA

sarparst (10000 roanb) 4352 BeNmunHA -435.2

Kak MOXHO BHAETh U3 JaHHBIX TaOJWIBI S5, B CPaBHUTENBHOM mnpumepe 4,

>
OCYLIECTBJIEHHOM C HCIIOIB30BAHUEM TEX K€ HCTOYHUKOB ChIPbSl KPEKUHTA, YTO U B IpUMepax 7
U 8, AMaMeTp KOJIOHHBI 3aKaJOYHOro mMacjia coctasisieT 13,8 M, a BA3KOCTh 3aKaJIOYHOTIO Maciia
cocrasjisieT 7,066 cIl. C gpyroit CTOpOHBI, B IpuMepax 7 U 8, BOIUIOLIEHHBIX C UCTIOIb30BAHIEM
crioco0a JaHHOTO M300peTeHHst, 00€ KOJOHHBI 3aKaJIOUHOTO Maciia UMerT nuamerp 12,5 m (uto
MOAPA3yMEBAET SKOHOMHUIO OKOJIO 4,352 MWUIMOHA H0AHEW Ha 3aTparax IO H3TOTOBJICHUIO

KOJIOHHBI = 3aKaJIOYHOTI'O Macna), a 3Ha4YC€HHsA BA3KOCTU 3dKaJIOYHOro Macjia paBHBI,

cooteercTBeHHO, 0,680 cIl u 0,677 cIl.
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W3 cpaBHeHHUs MPHUBENEHHBIX BBINIE MTaHHBIX MOXKHO BHIETh, YTO TPAIHIIMOHHBIMI
MPOLECC, BOILIOLIAeMbIid 0e3 HCIOJB30BAaHUSI CIMOCO0a HACTOSIIEr0 H300pETeHHs, BKIIIOYAET
OoJpIINY THaMeTP KOJIOHHBI 3aKajlOYHOrO Macjia U 0ojiee BBICOKYIO BSI3KOCTb 3aKaJIOUHOTO
Macia. B ormmuyme oT 3TOro, B crmocobe HACTOSIIEro H300peTeHus, IUaMeTp KOJOHHBI
3aKaJIOYHOTO Macja MOXeT ObITh yMeHbmieH Ha 1,3 m. Jluamerp, yMmMeHbIIEHHBIH 10 12,5 M,
yIOBJIETBOPSIET TPEOOBAHUSIM TPAHCIIOPTUPOBKH, & 3aTPAThl HA H3TOTOBJIEHUE MOTYT CHIKATHCS
Ha 4,352 MIWuUIHOHA 10aHeH (32 UCKIFOYeHUEeM TPAHCTIOPTHBIX PACXOOB), M BMECTE C TE€M, HUXKE
BSI3KOCTb 3aKaJIOYHOro Maciya. [IpuBenéHHble BbIIE NaHHBIC MMOKA3bIBAIOT, YTO MPHU ITOMOLIU
crioco0a HACTOSIIEro M300peTeHuss MOXHO 3((EKTHBHO YMEHBIIATh TUAMETP KOJIOHHBI
3aKaJOYHOTO Macja ¢ TOHHXKATh BSI3KOCTh 3aKaJOYHOIO Macjia, 4YTO CIIOCOOCTBYET
0€30MacHOCTH U CTAOMJIBHOCTH PabOThl YCTAHOBKHU TOJYUYEHUS 3THIIEHA, a TAKKE CHUKEHHIO

3aTpaT Ha U3rOTOBJICHHUEC U TPAHCIIOPTUPOBKY prHHOFa6apI/ITHOFO O60py,[[OBaHI/I$I.
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OOPMYVYJIA U30BPETEHHN A

1. YcTpoiicTBO ania pekynepauuy Teria ra3a KpeKWMHra, OTJIMYAKoLIeecs T€M, YTO OHO
comepxkut ycrpoiicteo (E-3) nmnms pekynmepaumu Teria ra3a KpPEKHHTa >KHIKOTO ChIPbS,
ycrpotictBo (E-1) ama pexymepauun Tera ra3a KPEeKMHra ra3oo0pa3HOro ChIPbsI M y3el
yAAJIEHUs TSDKEIBIX KOMIIOHEHTOB, ITPU 3TOM

ycrpotictBo (E-3) mns pekynepanuu Tema ra3a KpeKHHra SKUAKOTO ChIPbsl COEIMHEHO C
BBIITY CKHBIM OTBepcTHeM peaktopa (E-10) kpexkuHra skuaKoro ChIpbs;

ycrpoiicteo (E-1) nnsi pekymepammu Teruia rasa KpPEeKMHra ra3000pa3HOTO ChIpbsi
COEIMHEHO C BBIMYCKHBIM OTBepcTHEM peakTopa (E-9) kpexnHra ra3000pa3HOro chipbs,

y3eJ yAaJeH!sl TSKENbIX KOMIIOHEHTOB COJAEPKUT 10 MEHBIIEH Mepe NMEepBYIO 4acThb JJIs
yaJeHUsl KOJUIOUIHBIX YacTHL, ac(pajlbTeHOB M TBEPABIX YACTHIl KOKCA, U BTOPYIO YacTb JJIS
yaJEeHUsl IPOMEXYTOUHBIX KOMIIOHEHTOB, KUIAKX Bbie 205°C, nmyTém (ppakmOHUPOBAHMS,
BBINYCKHOW TpyOomnposox ycrpoiictBa (E-3) mis pexynepanmu Temsia ra3a KpeKHHIa SKHIKOTO
CBIPbSl COEIMHEH C MEpPBOM YacThIO y3J1a YAAJIEHUS TSKENBIX KOMIIOHEHTOB, a BBIIyCKHOMN
Tpybomnposox ycrpoiictea (E-1) myist pexynepauuu Temia ra3a KpeKuHra razoo0pa3sHoOro ChIpbsi
COEIMHEH C Y3JIOM YJAJeHUs TSKENBIX KOMIIOHEHTOB;

BTOpasl 4acThb y3Jla YAAJIEHUS TOHKENBIX KOMIIOHEHTOB CHAa0)K€Ha BHHU3Y BbIITYCKHBIM
TpyOOMPOBOAOM ISl 3aKAJIOYHOTO MacJia, KOTOPBIH COSTUHEH MocienoBarebHo ¢ HacocoM (E-7)
3aKaJ0YHOro Macia u ycrpoictoM (E-8) mist pekynepaipu Teria 3aKajJoqHOro Macja, a 3aTeM
NeNIUTCS HA JIB€ BETBU, NPHU 3TOM IepBasi BETBb COEAMHEHA CO BTOPOM YacThIO y3Ja yIaJleHHus
TSKEITBIX KOMIIOHEHTOB, a BTOpPasi BETBb COEAMHEHA C BBIMYCKHBIM TPYOONPOBOIOM YCTPOHCTBA
(E-3) nnsa pekynmepamum Teruia rasa KpeKHHra >KHIKOTO ChIPbSl WM C NEPBOH YacThIO y3Ja
yAaJNeHUs TSHKEIBIX KOMIIOHEHTOB.

2. YCTpONCTBO 1S peKynepaluu Terla ra3a KpeKuHra 1o 1. 1, B Koropom

y3eN YAANeHUsT TSOHKENBIX KOMIIOHEHTOB COnep KUT KOJOHHY (E-11) ynmaneHust TsSOKEMbIX
KOMIIOHEHTOB U KoyoHHY (E-12) ¢pakumonmpoBanusi Oensmna, mpu 3toM kosonHa (E-11)
YAAJEeHUS TSDKENBIX KOMIIOHEHTOB 00pa3yeT MepBYH 4YacThb Vy3Jla VAAICHHS TSDKEIBIX
KOMITOHEHTOB, a kosioHHa (E-12) ¢pakumonupoanus OeH3mHa 00pasyeT BTOPYIO YacTh y3Ja
YAAJEeHUS TSDKENBIX KOMITOHEHTOB, KosoHHa (E-11) ynmaneHuss TsOKENBIX KOMITOHEHTOB
BBIIIOJIHEHA B KOH(QUIYpalMH C BBITYCKHBIM TPyOONMpPOBOAOM HaBEPXy H  BBITYCKHBIM
TpyOOIPOBOAOM JJIsl TOIUIMBHOTO MAaCja, COAEPIKAINEro TBEPAO-KUIKHE TSKETbIE KOMIOHEHTBI,
BHU3Yy, kosoHHa (E-11) ynmaneHus TsSKENBIX KOMIIOHEHTOB coeinHeHa ¢ koyoHHOH (E-12)
¢dpakunoHnpoBaHusl OEH3MHA MOCPENCTBOM BBIIYCKHOTO TPYyOOINPOBOAA HaBEPXy KOJOHHBI

YAAJICHUA TSKEBIX KOMIIOHCHTOB,
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BBIITYCKHOH TPyOOIpOBOA AJIsl 3aKaJIOYHOTO Macja PacroyiioskeH BHU3Y KoyoHHBI (E-12)
¢dpakunoHnpoBaHusl OEH3MHA, a BBIYCKHOW TPYyOONpPOBOXN Ui Ta3oBOH (pas3bl pacroyioskeH
HaBepxy koJioHHbI (E-12) ¢ppakunonnposanus OeH3nHA.

3. YCTpoHCTBO 1151 peKynepalyy TeIla ra3a KpeKuHra o m. 1, B Koropom

y3€eJ1 yIaJeHUs TSDKETBIX KOMIIOHEHTOB COAEPKHUT (PPaKIHOHUPYOIYI0 KoJoHHY (E-127),
KOTOpasi pasfeleHa pasfeNUTeNIbHOH NEeperopoakoil Ha BEPXHIOK YacThb U HIDKHIOK 4YacTh,
coolmaronuecs: Mo rasy, Ha3blBaeMble, COOTBETCTBEHHO, HIDKHEHW CeKIuell A u BepxHel
cekuuel B, mpu sToM HmKHAA cekuus A 0oOpasyeT HEepBYIO YacTh y3Jia YIAAJEHHS TKENBIX
KOMIIOHEHTOB, a BEpPXHss cekuuss B oOpasyer BTOpPYI0 4YacTh y3/a YIOAlIE€HHUs TSKENBIX
KOMITIOHEHTOB, (pakiuonupyoomas konoHHa (E-12°) BeimonHeHa B KOHpUrypauum ¢
BBIITYCKHBIM TPyOONPOBOOM JJIsl Ta30BOM (pa3bl HABEPXY U BBIMYCKHBIM TPyOOIIPOBOIOM AJIS
TBEPAO-KUIKOH (pa3bl BHU3Y;

BepxHss cekunsi B ¢ppakimonupyromeii koaoHHbI (E-127) BeInoIHEHAa B KOHPUIYpALIUH C
BBIIY CKHBIM TPYOOIPOBOAOM JJIS 3aKaJIOYHOTO Macja BHH3Y.

4. YCTpOWCTBO HIJIsl peKymnepanyy Terula ra3a KpekuHra mo jobdomy u3 mm. 1-3, B
KOTOPOM

B IEPBOM 4YacTU y3Ja YyAaJeHHs] TSDKEIbIX KOMIIOHEHTOB KOJUIOMJHBIE YaCTHUIBL,
ac(haJbTeHbI U TBEPBIC YACTHLIBI KOKCA YIAJSIOTCS MIPU IIOMOIIN OAHOKPATHOTO UCTIAPEHUSI MU
LKJIOHHOTO Pa3esIeHHsI.

5. YCTpONCTBO AJisl peKyIepalyy Terja ra3a KpeKMHra no 1. 2 wiu 3, B KOTOpoM

y3eN YIOAIEHUs] TSKENIBIX KOMIIOHEHTOB JIOTIOJHUTENIbHO COAepHuT KoJoHHy (E-16)
3aKaJIOYHOW BOJbI, KOTOpass 00pa3yeT TPEThIO HacTh y3Ja yAAJCHUS TSDKEIBIX KOMIIOHEHTOB;
BBIMMYCKHOH TpyOompoBon ycrpoiictBa (E-1) mns  pekynmepauum Terula rasa KpPEeKHHTra
razoo0pasHOro cuipbsi coenuHeH ¢ KojoHHOH (E-16) 3akasouHON BOXBI, BBIMYCKHOH
TpyOompoBoa st Ta30BOi (a3el HaBepxy kojoHHbI (E-12) ¢dpakunoHupoBaHusi OEH3WHA WU
dpakuuonupyromeii konoHHbl (E-12°) coemuben ¢ xononHoW (E-10) 3akanodHOil BOIBI,
kosiorHa (E-16) 3akano4Ho# BOJBI BBHINIOJIHEHA B KOH(PUTYPALUH C BBITY CKHBIM TPYOOIPOBOIOM
HaBepXy KOJIOHHBL, a TakXke TpyOONMpOBOAOM JJisi HM3BJICYEHUs TSDKENOTO Macia |
TpyOONpPOBOAOM /ISt M3BJICUEHUS] OCH3MHA BHU3Y KOJIOHHBL.

6. YCTpOICTBO A peKynepaluy TeIia ra3a KpeKUHra 1o 1. 5, B KOTOpoM

TpyOONPOBOA sl M3BJEUEHUs OSH3WHA pACIONIOKEH B 00jiee BBICOKOM TOJIOKEHUU
BHU3y KosoHHBI (E-16) 3akanouHol Boael U mociie coenuHerus: ¢ HacocoM (E-5) opomraromero
OeH3MHa eNNTCS Ha JIBE BETBH, COCOUHEHHBIC, COOTBETCTBEHHO, C BEPXOM BTOPOW YacTH y3Ja

yAaJieHus TSDKENIOro Macja U pacloloKeHHbIM HIDKE M0 X0y IMOTOKA OTHAPHBIM yCTPONHCTBOM;
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konoHHa (E-16) 3akamouHOW BOHIBI BBITIOJHEHA B KOH(PUTYpalMH AOMOJHUTEIBHO C
BBIITYCKHBIM TPyOONIPOBOAOM JISi TEXHOJOTHYECKONW BOABI M BBIITYCKHBIM TPYOONPOBOIOM ISt
3aKaJIOYHON BOABIL, KOTOPBIA COEIMHEH C IO MEHbLIEH Mepe OAHOCTYNEHYaTbIM yCTPONHCTBOM
I peKyIepalyy Tella U C MO MeHbIleld Mepe OAHOCTYNEHYAaThIM OXJIAAUTENEM 3aKaJOdHON
BOJbI, & 3aTE€M COEAMHEH, COOTBETCTBEHHO, C BEpXHEH U cpemHel yacTsaMu KonoHHbI (E-16)
3aKaJIOYHON BOJBL.

7. YCTpOWUCTBO AJiA peKyNepaluy TeIia ra3a KpeKUHra 1o 1. 2, B KOTOpoOM

BBINTYCKHON TpyOompoBon ycrpoiictBa (E-1) nnst pexymepaumu Teria rasa KpeKuWHTa
ra3000pa3HOro ChIpbsi coeAnHeH ¢ KonoHHOH (E-12) ppakumonuposanus GeH3nHA.

8. YCTpONCTBO 1 peKynepanuy Teria raa KpeKuHra no m. 3, B KOTOpoM

BBINTYCKHON TpyOomposon ycrpoiictBa (E-1) nnst pexymepauuu Tenia rasa KpeKuHra
ra3oo0OpasHOrO ChIpbsi COENMHEH C HIDKHeW cekuumed A wim BepxHed cekuuedn B
bpakunonupyrouen konoxHs! (E-127).

9. VYcTpolicTBO sl peKymepaluuM Tella ra3a KpeKuHra 1o JiroOoMy U3
NPEeAECTBYOLIUX MII., B KOTOPOM

BTOpasi BETBb COEIMHEHA C BBINYCKHbIM TpybonpoBomom ycrpoiictea (E-3) mms
peKynepauuu Temia ra3a KpeKuHIa KUAKOTO ChIPbsl, TAK YTO 3aKaJOYHOE MACJIO U BBIMYCKHOU
notok ycrpoiictsa (E-3) nis pekynepanuu Teria ra3a KpeKUHra JXKUAKOTO ChIPbSl CMELIMBAKOTCS
B TpyOoOmpoBoze.

10. YcrpolicTBo A pekynepanyy Teria raza KpeKruHra 1o m. 2, S unu 7, B KOTOpom

BTOpasi BETBb COEIMHEHA C BepxHed uacThio KOJOHHBI (E-11) ynanmeHust TspKENbIX
KOMIIOHEHTOB;

BBINMYCKHOH TpyOomposon ycrpoiictBa (E-3) nmnst pexymepauuu Terja ra3a KpeKWHTa
JKHIIKOTO ChIPbsl COSIMHEH C HIKHEH 4acThio KOJMOHHBI (E-11) ynaneHus TSKEMbIX KOMITOHEHTOB.

11. YcrpolicTBo A pekynepanyu Teria raza KpeKuHra 1o 1. 3, 5 unu 8, B KOoTopom

BTOpast BETBb COEIMHEHA C BEPXOM HIDKHEH CeKUMU A (QpakunoHUpyromen koaoHHs! (E-
127);

BBINTYCKHOH TpyOompoBon ycrpoiictBa (E-3) nmnst pexymepaumu Terja ra3a KpeKHHTa
JKUJIKOTO ChIPbSI COETMHEH ¢ HU30M HIKHEW ceKunuu A ppakpoHupyromeii konoHHs! (E-127).

12.  VYcrpoiicTBO ayis  pekynepauMu Teljla ra3a KpeKWHra no JroOoMy U3
NpEeAIeCTBYIOIUX I, B KOTOPOM YCTPOMCTBO /i YJaJeHHsl KOKCa PpacCIOJIOKEHO B
TpyOompoBoae, coemuHsiroieM ycrpoictBo (E-1) miast pekymepanmu Temia ra3a KpeKWHTa
ra3000pa3HOTO CHIPbS U Y3€J YOAJIEHHS TSHKENBIX KOMIIOHEHTOB, MPUYEM YKa3aHHOE YCTPOHCTBO

U yAalNeHusT KOKCa TPEencTaBisieT coOOi MO MEHbIIed Mepe OOWH 3JIEMEHT W3 TPYIIIEL
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cocrosme w3 OapabaHa IUIA yJaleHHS KOKCA, OJMHOYHOTO LMKJIOHHOTO Ceraparopa u
MHO>KECTBA LIUKJIOHHBIX CENapaTOpPOB.

13. Criocob pekymepaiuu TerJia ra3a KPeKWHTa, OTJIUYAIOIIUNACS TeM, YTO OH BKITFOYAET
creayrouiee:

oxnaxnaroT rasz (P-9) kpekuHra »XHIKOTO ChIPbs, HMEIOLIUH CBOMM IPOUCXOKICHHEM
peakrop (E-10) kpekmHra >xupkoro coipbsi, a0 Temneparypsl T1 B ycrpoiictBe (E-3) mns
peKyIepanuy Teria ra3a KpeKuHra SKUAKOrO ChIpbs, ¢ LeNbio rnonyudeHus raza (P-12) kpekunra
JKHUJIKOTO CBIpbsSl MOCJE peKyNepaluy Telula, KOTOpBIM 3aTeM MOAAIT B MEPBYI0 4acTh y3Ila
yAAJEeHUs TSKETBIX KOMIIOHEHTOB IS YAJIE€HUs] KOJUIOUAHBIX 4acTHll, ac(aJbTeHOB U TBEPABIX
4aCcTULl KOKCa;, 10 WM MOCje MOAAaYU B MEPBYIO 4YacThb y3J1a yAAJEHUsS TSDKENBIX KOMIIOHEHTOB
JOTOJTHUTENBHO OXJIaXXAatoT ra3 (P-12) kpekuHra skuikoro CeIpbsi MOCHE PeKyNepaliuy Tera 10
TeMnepatypsl T2 myTéM cMeIINBaHUs € 3aKaJIOUHBIM MACJIOM,

HOZAIOT Ta3oBy0 (a3y M3 MEepBOH YacCTH y3Ja YOAJNCHUS TSKEIBIX KOMIIOHEHTOB BO
BTOPYIO 4acCTb y3Ja YAAJEHUS TsDKENBIX KOMIIOHEHTOB C LEJNbI0 YAAJIEHUs MPOMEXYTOYHBIX
KOMIIOHEHTOB, KHIsimux Bbime 205°C, myTéM (pakUMOHHPOBAHMS, U H3BJIEKAIOT TOILIMBHOE
maciao (P-13) ¢ >kunkuMu TSKETBIMM KOMIIOHEHTAMH, IEPEHOCSINee TBEPAbIE YACTHULBI, W3
NepBOM YaCTU y3Jla YJAICHU TSDKENbIX KOMIIOHEHTOB C LENbI0 YAAIEHUS TKEIBIX
KOMITOHEHTOB U3 ra3a KPEeKMHIa XKHUJKOTO ChIPbS,

oxnaxknaroT ra3 (P-4) kpekuHra ra3000pa3sHOTO  ChIPbs, HMMEKOIIUIA CBOUM
npoucxoxaenueM peakrop (E-9) kpekuwHra razooOpa3HOro ChIpbs, OO Temmepatypbl 13 B
yctpoiictBe (E-1) misi pexynepanuu Terjia ra3a KpeKHHIra ra3000pa3sHOrO ChIpbsi M IMONAKOT
nosty4eHHslit ra3 (P-6, P-11) kpekuHra ra3000pasHOro ChIpbsi MOCJE PEKyNepaliy Teria B y3el
yAAJICHUS TSDKENBIX KOMITOHEHTOB;

JOTOJHUTEIBHO OXJIAKAAIOT OTOMPAEMYIO CBEPXY T'a3oBYHO (pasy U3 MepBOii 4acTH y3Ja
yAAJEeHUsl TSOKENBIX KOMIOHEHTOB M ra3 (P-6, P-11) kpekuHra razooOpa3HOro ChIpbsi MOCHE
peKynepanuu Telja BO BTOPOM YacTH y3/a yAalleHUs TsDKEIbIX KOMIIOHEHTOB, NPU 3TOM
onpeaeN€éHHble KOMIIOHEHThl KOHAEHCHUPYIOTCS B JKHJIKOE 3aKaJO4HOE Macjo, U H3BJIEKAIOT
3akajoyHoe macio (P-23) BHH3y BTOpOW HacTH y3Jjia yHAJeHHs TSKEIbIX KOMIIOHEHTOB MPU
nomorn Hacoca (E-7) 3akaio4HOro Macja U OCYLIECTBISIIOT PEKYIIEePAIHI0 TeIia B yCTPOHCTBE
(E-8) nmns pekynmepammm Teruia 3aKajJOYHOro Machia;, 3akainouHoe wmacio (P-17) mocne
peKyIepanuy Teria AeNAT Ha J1Ba MOTOKa, P 3ToM nepbiil motok (P-18) 3akanounoro macna
BO3BPAINAIOT BO BTOPYIO HaCTh y3Jia YHAJNEHHUS TSHKENBIX KOMIIOHEHTOB, & BTOpOW MmoTok (P-2)
3aKaJIOYHOTO Macja CMEIINBArOT ¢ ra3oM (P-12) kpekuHra JKHIKOTO ChIPbsI MOCIE PEeKyepaLiii
TEIUIa; HECKOH/ICHCHPOBAHHbIE KOMIIOHEHTBHI MpPENCTABISAIOT co00il rasoeyro ¢azy (P-19),

OTOMpPaeMyI0 CBEPXY BTOPOM YaCTHU y3J1a yAAJICHHS TSHKETBIX KOMIIOHEHTOB.
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14. Criocob pexymnepaunu Teria ra3a KpekuHra no m. 13, B koropom

y3eJ yAaNeHUsl TSHKENBIX KOMIIOHEHTOB COAep KUT KOJOHHY (E-11) ynmaneHust TsOKEMbIX
KOMITIOHEHTOB U KoyoHHY (E-12) ¢pakumonnposanusi OeHsuHa, mpu 3ToM konoHHa (E-11)
yAAJEeHUS TSDKENBIX KOMIIOHEHTOB 00pasyeT MepBYH 4YacThb y3lla VAAICHHS TSDKEIBIX
KOMITOHEHTOB, a kosoHHa (E-12) ¢pakumonuposanus OeH3mHa 00pasyeT BTOPYHO YacThb y3Ja
yAAJEeHUsl TSDKENBIX KOMIIOHEHTOB, ras3oByr (asy, orOupaemyro ceepxy KonoHHbl (E-11)
yIaJeHUs TSOKENBIX KOMIIOHEHTOB, NofatoT B KoyoHHY (E-12) ¢pakunonupoBanus OeH3nHa s
JOTOJHUTENBHOTO OXJaXAeHus, a TommmBHOoe Maciao (P-13) ¢ SkuakuMu — TSOKENBIMU
KOMITOHEHTaMH, NIepeHOCsIIee TBEPbIE YaCTULIbI, U3BJIEKAIOT CHU3Y KONOHHBI (E-11) ynanenus
TSKENBIX KOMIIOHEHTOB.

15. Cnioco6 pexymnepauuu Teria ra3a KpekuHra no m. 13, B koropom

y3€eJ1 yIaJeHUs TSDKEIBIX KOMIIOHEHTOB COAEPKUT (PPaKIHOHUPYIOIYI0 KoJoHHY (E-127),
KOTOpasi pasfeieHa pa3[eNUTeIbHON MEepPEeropojKONd Ha BEPXHIOK 4YacTb M HIDKHIOIO YacTb,
cooOmiaromuecss Mo rasy, Ha3blBaeMble, COOTBETCTBEHHO, HIDKHEH cekuued A u BepxHeH
cekuueil B, mpu 3TOoM HmKHAS cekumst A oOpasyer MepBYI0 4acTh y3Jia YAAJCHUs TSKETBIX
KOMIIOHEHTOB, a BEpXHsisi cekius B oOpasyer BTOpPYH HacTh y3ja YHAIEHHS TKENBIX
KOMIIOHEHTOB, Ta3oBasi (aza, BBINEJSIIOMASACS W3 HIKHEW CeKuMu A  (pakUHOHUPYROIIeiH
kosoHHbl (E-127), mpoxomut uepes pasaeNUTENIbHYI0 MEePeropoaKy U MOCTYMAaeT B BEPXHIOKO
cekuuio B (pakumonupyromei kojgoHHbl (E-12°) nnsi DONMOJHUTENBHOTO OXJIAXKAECHHS, a
toruBHOe Macyo (P-13) ¢ KUAKUMH TSOKENBIMH KOMIIOHEHTAMH, MEPEHOCSIIee TBEPAbIE
YaCTHULbI, M3BJIEKAIOT BHU3Y HIDKHEH cekumu A (pakuuoHupyromei koaoHHsl (E-127).

16. Ciocob pekynepauuu Teria ra3a KpekuHra no jgmodomy u3 mi. 13-15, B koTopom

B MEpPBOM 4YacTH Yy3/1a YJAJeHUs] TSKENbIX KOMIIOHEHTOB KOJUIOMJIHBIE YaCTHULIBI,
ac(asbTeHbl U TBEPIBIE YACTHIBI KOKCA YIAIAIOT MPH MOMOIIU OJHOKPATHOTO MCTIAPEHUS TN
LIUKJIOHHOTO pa3/eeHHUsl.

17. Ciocob pexynepaunu TerJia ra3a Kpekusra no m. 14 wiu 15, B koTopom

ra3 (P-6) xpekuHra ra3000pa3HOTO ChIPhs MOCIIE PEKYTIepaIiuH Teria MONAIT B KOJIOHHY
(E-16) 3akamouHoil BOmBI, KOTOpas oOOpasyeT TPEThI0 YacTh Yy3Jla YHOAJCHHS TKEIBIX
KOMIIOHEHTOB;

razoyro (azy (P-19), orObupaemyro cBepXy BTOpPOW YacTH y3ja YIAJICHUS TSKEBIX
KOMIOHEeHTOB, U ra3 (P-0) kpekwHra ra3000pa3HOrO ChIpbs TOCJE pEKyMepaluH Teria
CMEIIHUBAIOT U JOMOJHUTEIBHO OXJIAXKIAIOT 3aKaJlouHOUW BOnoi B kojoHHe (E-16) 3akamodHoi
BOJIbI, MIPU OTOM JIETKHE KOMIIOHEHTBI OTBOJATCS C Be€pXa KOJIOHHBI, a TSKENble KOMIIOHEHTbI
KOHJIEHCUPYIOTCS] B O€H3WH, KOTOPBIH JIerde BOABI, U TSDKEIOE MACIIO, KOTOPOE TSKEJIee BOJBL

18. Criocob pexymnepaunu Teria ra3a KpekuHra no m. 17, B Koropom
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OeH3MH M3BIIEKAIOT B OOJiee BBICOKOM IMOJIOKEHHH BHHM3Y KoJOHHBI (E-16) 3akamouHoi
BOnbI, HarHeraroT HacocoM (E-5) opomaromero OeH3uHa, a 3areM JAeNsAT HAa JBa TOTOKA,
NOZlaBaeMble, COOTBETCTBEHHO, HABEPX BTOPOH YaCTH y3Ja YIAAJIEHHS TSHKEIBIX KOMIIOHEHTOB B
kadecTBe opomaromero oensnna (P-20) u B pacmnonokeHHOe HIDKE MO XOAy MOTOKAa OTHapHOe
YCTPOMCTBO,

TSKENOE MaciO H3BJIEKAIOT IOCJe pasfelieHus macja U BOAbl B OTCTOHHHUKE CHU3Y
kosioHHbI (E-16) 3akanouHoi BOIbL,

TEXHOJIOTUYECKYIO BOAY OTHENSIOT U3 Hu3a KoJoHHBI (E-16) 3akanouHoi BOMBI U MOAAIOT
B PACIOJIOKEHHYIO HIDKE TI0 XOAy MOTOKA CUCTEMY T'€HEepUPOBAHHS BOISHOIO mapa pa3OaBieHus,

3akanouHyto Boay (P-26) ornenstor u3 Hu3a konoHHbI (E-16) 3akanodnoii Boasl U nocie
MHOTOCTYIIEHYATOW peKylepaluu Terla BO3BPAILAOT B BEPXHIOK U CPEAHIOI0 YaCTH KOJOHHBI
(E-16) 3akano4yHO BOJBI.

19. Cnoco0 pexynepanuy Teria ra3a KpeKuHra no m. 14, B Koropom

ra3 (P-11) xpekunHra ra3oo0pasHOro ChIpbsi IOCIE pEKylepaluuyd TeIula MOAAT B
xosonny (E-12) ¢ppakunonnpoBanust GeH3MHa.

20. Crnioco0 pexymnepanuu Termjia ra3a KpeKuHra 1o 1. 15, B koropom

raz (P-11) xpekwHra ra3000pa3HOrO ChIpbs TMOCJTE pPEKyNMEepalud TeIuia TMOAAKT
HEMOCPEACTBEHHO B BEPXHIOK CeKimio B ¢dpakuuonupyromei kojonus! (E-127) unu cHavyana
MOJAIOT B HWKHIOK CeKimioo A ¢pakunoHupyromei kojoHHbl (E-127), a 3aTeM B BEpXHIOKO
cekuio B uepes paznenurenbHy0 neperopoaxy.

21. Cnocob pekymnepanuu Teria ra3a KpekuHra mno jroodomy u3 . 13-20, B koTopoM

cmemnBaHue BToporo mortoka (P-2) 3akamouHoro macnma ¢ rasom (P-12) kpekunra
JKHIIKOTO ChIPBS TIOCJIEe PEKYIePaLK TeTUIa MPOUCXOAUT B TPyOOIIpoBoOIE.

22. Cnoco0 pexynepanuu TerJa ra3a KpekuHra no m. 14 wium 17, B koTopom

ras (P-12) kpekuHra >KuKoro ChIpbsi IIOCJIE PEKyNEPALu TeIlIa TIOAAT B HU3 KOJIOHHBI
(E-11) ynanenust TSKEMBIX KOMIIOHEHTOB, a BTOPOil moTok (P-2) 3akajiouHOro macia mojaroT
HaBepx KoyioHHBI (E-11) ynmaneHust TSKEMBIX KOMIOHEHTOB, mpu 3ToM ra3 (P-12) kpekunra
JKHJIKOTO CBIPBSI MOCIIE PEKYMEPALUU TeIUla HAXOAUTCS B MPOTUBOTOUYHOM KOHTAKTE€ CO BTOPBIM
notokoM (P-2) 3akanounoro macna B kojoHHe (E-11) ynanenus TsSOKEMBIX KOMIOHEHTOB, TaK YTO
ras (P-12) xpekuHra *HUIKOTO ChIPbs MOCIE PEKYTEPALUHU TEIUIa OXJIKAAETCS 10 TEMIEePaTy bl
T2, a 3atem nonaércs B Hu3 KonoHHbI (E-12) dppaxkuponuposanns 6eH3MHA.

23. Criocob pekymnepaluu Teria ra3a Kpekunra no 1. 15 wiu 17, B koTopom

ra3 (P-12) kpekuHra >KUIKOTO ChIPbsI MOCJIE PEKyNepauy TeTia MOJAl0T B HA3 HIKHEH
cekunu A ¢paxuuonupyromeii kononnsl (E-127), a Bropo#i nmorok (P-2) 3akanmouHoro macna

NOJAI0T HaBepX HIDKHEH cekimn A ¢pakuuonupyromeii kononssl (E-127); npu stom ras (P-12)
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KPEKHHTa JKUAKOTO CBhIPhsI TOCJIE PEKYTIEPAH TeTUIa HAXOAUTCS B IPOTHBOTOYHOM KOHTAKTE CO
BTOPBIM MOTOKOM (P-2) 3akanouHOro macia B HHOKHEH ceKUuu A (QpakHOHUPYIOIMEH KOJIOHHBI
(E-12’), Tak uro ra3 (P-12) kpekuHra >KHOKOTO CbIpbSl TIOCJIE pEKyNepauuu Teruia
JOMOJIHUTEIBHO OXJIAXKAAETC 10 TeMnepatypsl T2, a 3aTeM NMoaaéTcss B HU3 BEpXHEH cekuuu B
¢bpakunorupyromiei konoHHsI (E-11).

24. Criocob pekymnepaluy Teria ra3a KpeKuHra mo roodomy u3 . 13-23, B koTopoMm

temneparypy T1 perynmupyroT Tak, 4ToOBl OHa HAaXOAWJIACh HE HI)KE TOYKH POCHI,
NPEeANOUYTUTENBHO quana3oH Temnepatypel T1 cocrasnser 300-500°C;

temnepatypy T2 perynupytot Ha yposHe 200-350°C, npeanoururenpHo 250-280°C;

temneparypy T3 peryiupyroT Tak, 4ToObl OHa HAaXOAWJIACh HE HI)KE TOYKH POCHI,
NPEeANOYTUTENBHO Auana3on Temneparypsl T3 cocrasiser 160-240°C.

25. Crioco0 pexymneparuy Teria ra3a KpeKuHra mno jgmodomy u3 mi. 13-24, B KoTopom

B ycrporictBe (E-1) ans pekymepauuu Temja rasa KpeKMHTa ra3oo0pa3HOTO ChIPbS U
ycrpoiictee (E-3) nmns pekymepauum Terjia rasa KpPEKHMHra SKHIKOTO ChIPbS TMPOBOIST
PeKyTepaLuio Teria MmyTéM BbIpaOOTKH BOASHOTO Iapa, MPH 3TOM 00pa3yIOLIUIHCS BOASHOM map
uMeeT JaBjieHne B nuamna3one 3,5-13,0 MIla u36., npeanourutensHo 10,0-12,0 MIa u30.;

ycrporictBo (E-1) nns pekymepauuu Tema rasa KpEeKHMHra ra3oo0pasHOTO ChIpbs H
ycrpoiictBo (E-3) s pekynepauuu Teruia rasa KpeKHHra SKHUAKOTO ChIPBS, KaKIOe U3 HHUX
HE3aBUCHMO, MPEICTABISIOT COOOH yCTPOWCTBO Ui OJHOCTYIEHYATOW pPEKyINepalu TeIua,
YCTPOWCTBA JIJIs MHOTOCTYIEHUATON PEeKyIepaLiy TerJia, pa3MeIEHHbIE TIOCIEA0BATENbHO, UITH
YCTPOWCTBA TSI MHOTOCTYTIEHYATOH PEKyIepalliy TEIUIa, Pa3MEIIEHHBIE MaPAJIISITbHO.

26. Cnioco0 pexynepanuu TerJia ra3a KpekuHra no modomy u3 mi. 13-25, B koTopom

raz (P-9) kpekuHra >KUAKOTO ChIPbsl MOJYYEH B PE3YyJIbTATE€ OCYINECTBJICHHS] KPEKHUHra
xuakoro ceipbsi (P-10) B peaktope (E-10) kpekuHra >KUIKOTO ChIPbsi, MIPH 3TOM KHUAKOE ChIPbE
(P-10) BbIOpaHO M3 OHOTO MM OOJIee UICTOUHUKOB ChIpbsi: Cs U BbIIIE JETKUX YTIIEBOAOPOAOB,
Ha(ThI, ra30WIsA U THAPUPOBAHHON XBOCTOBOU (ppakumu HePTH,

ra3 (P-4) kpekumHra ra3000pa3HOTO ChIpbs TOJy4YeH B pe3yJIbTaTe OCYIIECTBICHHUS
KpekuHra razoodpassoro ceipbsi (P-1) B peakrope (E-9) kpekuHra razoo0pasHOro ChIpbs, MpU
sTOM TazoodpasHoe coipbé (P-1) BrIOpaHO W3 OgHOrO WM OOJiee MCTOYHUKOB CHIPhs: 3TAHA,

npormaHa, OyTaHa, Cyxoro HedTe3aBOACKOro ra3a u CxKmkeHHoro HedrsHoro rasa (CHI).
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