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STOM MEXIy Hapy>KHOWH CTEHKOH M BHYTPEHHEH CTEHKOH oOpasyercs mepBblid kaHai. [lepBbIii KaHAT
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OIIUCAHUE U30BPETEHUA
2420-574222EA/085
HNHKEKTOP CbIPbA ®JIIOUI-KATAIMTHYECKOI'O KPEKHHT'A

OBJIACTH TEXHUKU

[0001] BapuaHTBl OCYINECTBJIEHHS HACTOSINErO H300peTeHusi, BOOOILIE, OTHOCITCS K
¢dmoun-katanurudeckomy kpekunry (fluid catalytic cracking, FCC). bonee KOHKpeTHO,
BapUAHTBl OCYLIECTBJICHUs] HACTOSINETrO M300peTeHHs, BOOOIIe, OTHOCIATCSA K MH)XKEKTOpPaM WIIN
comiam yctaHoBku FCC, depe3 kaHaj KOTOPBIX MOKET ObITh MoaaHo macyo. ObecrneunBaeMble
u300peTeHNeM WH)KEKTOPBI  ChIpbsl WJIM  TMTAIOIIME COIJIAa MOTYT  CIOCOOCTBOBATh
pacrpeneneHust yrieBogOPOIHOTO ChIPbSI.

YPOBEHb TEXHHKU

[0002] ®mroun-katanutnueckuii kpekuHr (FCC) mnpeacraBisier coOoil XUMHUYECKHIA
IpOIIecC, B KOTOPOM JUISl CO3JaHUSI M3 KPYIHBIX MOJIEKYJI HOBBIX MOJIEKYJI MEHBILIETO pa3sMepa C
LEJIbI0  TIPOM3BOJCTBA TAaKUX HEPTENPONYKTOB, Kak OCH3MH M AUCTWIISITHOE TOIUIUBO,
UCTIONB3YIOT KaTtanmu3atop. s mpeoOpa3oBaHusl yriIeBOAOPOAHBIX (pakuuii ChIpod HeTH B
OeH3uH, ra3000pa3Hbie OJeUHBI U IPYrHe MPOIYKTHI MOKET OBITh HCIONB30BAaHA yYCTAHOBKA
FCC. Kpome 3TOro, Karanms3aTop, UCIIONb3yeMbIH B Iporiecce HedrenepepadoTku, 0Opa3oBaH U3
pPa3NUYHBIX ~ KOMIIOHEHTOB, HAlPHUMEP, CMECh TaKUX TBEPABIX MAaTEPHAJOB, Kak
KPUCTAJNIMUECKUH LEOJHUT, MaTpULa, CB3YIOLlee M HamoJHUTEeNb. Hampumep, pasnudHble
BEIECTBA MOTYT 00JIalaTh BBICOKOH PEAKLMOHHON CHOCOOHOCTBIO U 3HAYUTENBHO YCKOPSTH
peakuuro, 4tro aenaerT ux 3¢¢exkTuBHbIMU KaTanm3aropamu. OObIMHO, LEOJUT W MaTpuLa
ABJIIOTCSl AKTUBHBIMM KOMIIOHEHTAMH, TOTAAa KaK CBSA3YIOLIEe U HAMOJHUTENb NPUAAIOT
KaTaJIM3aToOPy AOMOJHUTEIbHYIO MPOYHOCTh U HeJ0ocTHOCTh. B ycranoBke FCC B mpucyrcrBuun
KaTaJu3aTopa MpU HarpeBaHUHU MPOUCXOAUT pacnaj KPYIMHBIX MOJIEKYJ ra30Wisi Ha MOJIEKYJIb
MEHbLIEro pasMmepa, oOpasyromue OeH3WH, NUCTHLIATHOE TOIUIMBO U Apyrue Oonee IeHHbIe
NPOAYKTHI, HAaTIpUMep, OyTaH U MPOTIaH.

[0003] B cooTBeTCTBUHM C TPAJAWLMOHHBIMU CIIOCOOAMHM JJISi TIOAAYH YTIIEBOAOPOAOB B
ycranoBky FCC nCnonb3yIOT pa3iudHble HHKEKTOPBI ChIPhs WK NHTaromue comia. Hampumep,
B mnareHte CIIIA Ne 4650566 onmcaHO MHOKECTBO HANpPABJICHHBIX BBEPX  COIIET,
PACIIONIOKEHHBIX V JAHA JTUPT-PEaKTOpa, B KAXKIOM U3 KOTOPBIX OCYIIECTBIISIETCS CMELIMBAHUE
peryanpyeMoro moTroka Macia W napa (Bce MOJOKEHHS KOTOPOrO BKIFOUAKOTCS B HACTOSIIUN
noKyMeHT myTeM ccbuiki). B marente CIITA No 5108583 omucana cuctemMa MHXKEKTOPOB JTU(T-
peakTopa, B KOTOPOH OOBIYHO HCHOJNB3YIOT IMSATh WHXKEKTOPOB, PABHOMEPHO Pa3MELIEHHBIX 10
OKPYKHOCTH JIUQPT-PEAKTOpa, NPU 3TOM, B KaXKIOH HMHKEKIHMOHHOH TpyOe y BBIMYCKHOTO
TpyOONpOBOJAa MOTOKA Maciia YCTaHOBJIEHO PACHbUIMTEIBHOE COIUIO CHHPAbHO-JOMACTHOTO
TUMA C ILEJbI0 CO3JaHWS OJHOPOAHOH KOHMYECKOW CTPYH IJIsl YJIYUILIEHUS PaCHbUICHUS
He(TSIHOTO ChIpbsl (BCE MOJIOKEHHMsST KOTOPOrO BKJFOYAIOTCS B HACTOSALIUI JOKYMEHT MyTeEM
ccoutkn). B marenTe CIITA Ne 5240183 Takske OMUCAaHO PACHBUTUTENILHOE COILJIO CO CITUPATbHOMN
KOH(UTrypauusi CTpyH, YCTAaHOBJIEHHOE B KOHIE JKUAKOCTHOTO TPyOOIpoBOna il OOJerdyeHus

pacrblICHUSA JKUAKOCTU (BCG MOJIOKCHHUS KOTOPOr'0 BKJIIIOYAIOTCA B HaCTOHH_II/Iﬁ HAOKYMECHT IIYyTEM



ccoutkn). B marenre CHIA Ne 5794857 onmcaHo muTaroinee COIIIO, BKIFOYAOLIEe BHYTPEHHUIN
LWIMHAPHYECKUH TPyOOIPOBO Mapa U KOJBLEBOH HAPYKHBII TpyOONpPOBOI Macia, IMPH 3TOM,
NEepBbIi HAKOHEUHUK COIUIAa HEMOJBMIKHO 3aKpeIieH Ha BBIXOJHOM KOHILIE BHYTPEHHErO
TpyOOmpoBoa mapa € LEJIbI0 CMEIIMBaHHUS Ilapa C YIJIEBOAOPOAHBIM MAciOM, BTOPOMi
HAKOHEYHUK COIUIA 3aKpeIUIeH Ha Hapy»KHOM TPyOONpOBOJe Macia C LENbI0 paclbUIeHHs] CMECH
mapa W YIJEBOAOPOMHOrO Macja (BCE IOJIOKEHUS KOTOPOro BKJIOYAKOTCS B HACTOSILIMH
NOKyMeHT nyTteM ccbuiki). B marente CIIIA Ne 6179997 onmcano npuMeHeHHe pacCenBaTelis B
BUze NepPOPUPOBAHHON TPYOBI Ui pacmpeneseHus napa B JKUIAKOCTH C LEJIbI0 PaCIbUICHHS
HE(TSHOTO CBIPbsi B COOTBETCTBYIOLIEH PACHBbUIMTEIBHON cUCTeMe (BCE MOJIOKEHHsS KOTOPOTO
BKJIFOYAIOTCSl B HACTOSIIIMUN JOKYMEHT myTeM cchUiku). B matente CIIIA Ne 5306418 omucana
CHUCTeMa MUTAOLIEro COIUIa, MpEeAHa3HauYeHHAas Ul PacIbUIeHUs YTJEBOJOPOAHOIO ChIPbs, B
KOTOpPOH HMEEeTCs MHOXKECTBO PAa3IMYHBIX PACHBbUIMTENbHBIX CEKIHUH, oOecneunBaromasi,
CHavaJa, mojavy pachblISIOINEro ra3a B popMe paanaibHOrO MOTOKA CHAPYKU-BHYTPb B MOTOK
Macla, Mocjie Yero CMeChb BbIOPAChIBAETCS Ha OTPAKAOLIYID BCTaBKY B OOJIACTH KOJBLIEBOTO
paclIMpeHuss M pPaclbUIETCs Yepe3 BBITYCKHOE OTBEPCTHE (BCE TOJOXKEHHS KOTOPOTo
BKJIFOYAIOTCSl B HACTOSIIIUN AOKYMEHT nyTeM ccbuikn). B matente CLIHA Ne 7172733 omnucano
WH)KEKLIMOHHOE YCTPOWCTBO C TpyOKkoi BeHTypu, mnpenHa3HaueHHOE MJsi OOJIerdeHus
pacrmbuieHHsT Macia (BCe MOJIOKEHHs KOTOPOTO BKJIIOYAIOTCS B HACTOSIIUN JOKYMEHT MyTEM
cceuikn). B marente CIIA Ne 8025792 omucaHo pachmbUIeHHE TeKy4dell cpenbl C
UCTIONIb30BAHUEM PACIIOJIOKEHHBIX PAJAMAIbHO OTBEPCTHH C BBICTYHANOIEH OTOOPTOBKOHM IS
NPEAOTBPALICHNS] 3PO3MHM OTBEPCTUH (BCE IMOJIOKEHHS] KOTOPOrO BKIIIOYAOTCS B HACTOSILIHI
nokymeHT nyteM ccbuiku). B marenre CIIA Ne 5948241 omumcaHo cMernnBaHue Macjia U mapa
ImyTeM BBEICHUs Mapa CHApy)XH U3 KOJBLEBOrO NPOCTPAaHCTBA B TpPyOOmpoBox Macia ¢
UCIIOJIB30BAHUEM JPOCCENUPYIOIIUX OTBEPCTUN U PAcCEMBAHME CMECH Yepe3 IPOCCENbHYIO
a0y ¢ LeNbl0 pacnbUieHNs (BCE MOJIOKEHUS] KOTOPOTo BKJIOYAIOTCS B HACTOSIIIUHA JOKYMEHT
nyteMm ccbiiku). B matente CIITA Ne 5692682 omucaHo mpUMeHEHHE CIHPAbHOTO YCTPOMCTBA
IUIsL PacribUICHUs] TMOTOKAa Macja M Hapy>KHOTO CMEIIMBAHMS C MapoM C LETbI0 PacHbUICHUS
Macna (BCe MOJIOKEHUsI KOTOPOrO BKIIFOYAKOTCS B HACTOSIIIMN TOKYMEHT MyTeM CChUIKH). UTO
KacaeTcsi Apyrux 3asBokK, He orHocsmuxcs k FCC, B marentHoit nyOmukammu CIITA Ne
2016/0178722 omucaHO HUCHONB30BAHUE KPYIJIOTO BBIMYCKHOTO OTBEPCTHS C PagUaIbHBIMU
Hazpe3aMH JUIs YJIYYLIEHHWs OTHOLICHUS TOBEPXHOCTH K OOBEMYy B pacHbUIIEMOH CTpye,
oOpaszyeMoii COruIoM (BCE MOJIOKEHHsI KOTOPOH BKJIFOYAKOTCS B HACTOSIIUN JOKYMEHT IyTeM
ccouikn). Kpome storo, B mateare WIPO Ne PCT/IN2016/050171 omucaHo cMeIIMBaHUE Mapa u
yIJEBOAOPOAa C IOJyYEHHEM BMYJIbCHUH, KOTOpas 3aTeéM CTAJIKUBAeTCs C HaNpaBIAIOLIUMU
KpasiMu, 00pa3ysl TOHKYIO TUIEHKY, Pa3pe3aeMyro Ta30BbIMU CTPYSIMH (BCE TOJIOKEHUS] KOTOPOTO
BKJIFOYAOTCS] B HACTOSIIMI JOKYMEHT IyTEM CCBIIKN).

CYIIHOCTDb U30BPETEHM A

[0004] Kparkoe wu3JIOKEHHE CYIHOCTH W300pEeTeHUss TMOIpPa3yMeBaeT BBEACHHE
HEKOTOpPOro Hadopa KOHIEMUNH, KOTOpble MOsSCHEHbI Janee B moApoOHOM omucaHuu. JlanHOe

KpaTKO€ M3JIO)KCHUEC HE HAIPaBJICHO Ha OMNPCACIICHUE KIIKOYEBBIX WM HEOTHhEMJIEMBbIX



OTJIMYUTENbHBIX OCOOEHHOCTEH 3asBIIEHHOrO IpenMeTa H300pETeHHs W He TPEnaroyiaraet
UCTIONIb30BAHUS] B Ka4eCTBE OIHOIO U3 CPEICTB OTPaHUYEHUs 00beMa 3asiBIEHHOIO MpeaMeTa
n300peTeHus.

[0005] B ogHOM U3 acmeKkTOB, BapHaHTBI PACKPBIBAEMOIO H300pPETeHHsT OTHOCATCS K
UHXXEKTOPY CBIPbSl, KOTOPBIM MOXET BKIIOYAaTb KOPIYC, HUMEIOLIUM HApPY>KHYK) CTEHKY H
BHYTPEHHIOIO CTEHKY, NEepBBIi KaHaJl, 0Opa30BaHHbIM MEXy Hapy>KHOH CTEHKOHW U BHYTPEHHEH
CTEHKOW, IPU 3TOM, MEPBbII KaHAJ NpeJHAa3HA4YeH IJi1 IMPHEeMa PAaClbUIAIOIIEro rasa, BTOPOU
KaHay, OOpa30BaHHBI BHYTPEHHEW CTEHKOW, MPU 3TOM, BTOPOH KaHAJI MpeaHa3HaueH MaJist
IpueMa KUAKOCTH, IIPU 3TOM, MEPBBIA KAHAJI U BTOPOI KaHaJ pa3/iesieHbl BHYTPEHHEN CTEHKOW,
CMECUTENIbHYI0 KaMepy Yy BBINYCKa MEPBOr0 KaHajla M BbITYCKAa BTOPOrO KaHajua, MpPU 3TOM,
PACTIBUISIOINN a3 M3 MEPBOrO KaHajla U JKUAKOCTb M3 BTOPOTrO KaHajua COYOApsIOTCS W/Wn
CMEILINBAIOTCS JIPYT C IPYrOM B CMECUTENIbHOW Kamepe ¢ 0Opa3oBaHMEM Karelb YKHIKOCTU H
CMECH paCHbUISIONIEr0 ra3a W SKHIKOCTH, OOTeKaeMbld KOHYC, WUMEIOIIMH MEepBbId KOHEIl,
pPacHoJIOXKEHHBI BO BTOPOM KaHale, U BTOPOM KOHEL, pACMOJOXEHHBI B CMECHUTENbHOU
Kamepe, IMPHU 3TOM, KOJIBLIEBOE MPOCTPAHCTBO MEXIy BHYTPEHHEH CTEHKOW BTOPOrO KaHajla U
HApY>KHOW MOBEPXHOCTBIO OOTEKAaeMOro KOHyca oOpa3yeT TPaeKTOPHUIO JBIIKEHHS JKUIKOCTH K
BBITYCKY BTOPOrO KaHaja, MPU 3TOM, BBITYCK BTOPOrO KaHajga OOpa3oBaH 3a30pOM MeEXIy
KOHLIOM BHYTPEHHEH CT€HKH M BTOPHIM KOHIIOM OOTEKaeMOro KOHycCa, NPHU 3TOM, BBICTYH Y
BTOPOrO KOHIIA OOTEKaeMOro KOHyCa OTKJIOHEH OTHOCHTENBbHO LEHTPAJbHONH OCH HH)KEKTOpa
celppss mox yraoM oT O nmo 90°; W BBIMYCKHOM KaHal y KOHIA CMECHUTEIBbHOM KaMepbl,
IPOTHBOIOJIOKHOTO 00TEKaeMOMY KOHYCY.

[0006] B npyrom acmekTe BapHaHTBl PACKPhIBAEMOrO M300pETEHHMs OTHOCATCS K
YCTaHOBKE (DIIIOUI-KATATUTUYECKOrO KPEKUHra, KOTOpas MOXKET BKJIIOYaTh PACIOJIOKEHHBIN
BEPTHKAJIBHO JU(T-peakTop; pereHeparop, coolwarmuiics MO Tekydeil cpeme ¢
PaCHOJNIOKEHHBIM BEPTHKAIBHO JTHQT-PEAKTOPOM M TNPEeIHA3HAYEHHBIH U TOJA4YM B HETrO
KaTaJu3aTopa WM TOPSMUX YaCTHI[, ONUH WK OOJiee MHXKEKTOPOB ChIPbsl, YCTAHOBJICHHBIX B
PACIIONIOKEHHOM BEPTUKAIBHO JIUPT-PEAKTOPE, MPH 3TOM, HHKEKTOPBI ChIPbsi MOTYT BKJIIOYATh:
KOPIyC, UMEIOINUI HAPYXKHYI CTEHKY W BHYTPEHHIOI CTEHKY; MEPBBIH KaHaJ, 0Opa3OBaHHbIMI
MEKAY HAPY>KHON CTEHKOW U BHYTPEHHEHN CTEHKOM, IPU 3TOM, NIEPBBINA KaHa NPeAHA3HAYEH IS
npUeMa pachbUBIFOIIEro ra3a, BTOPOH KaHai, oOpa3OBaHHBIA BHYTPEHHEH CTEHKOH, MPH 3TOM
BTOPOM, KaHaJ NMpPeAHA3Ha4YeH JUIA IpUeMa KUAKOIO ChIpbs, IPU 3TOM, NEPBBIA KaHAJI U BTOPOU
KaHaJl pa3fieJeHbl BHYTPEHHEN CTEHKOH, CMECUTEIbHYK KaMepy y BBINYCKa MEPBOro KaHaua U
BBIITYCKa BTOPOrO KaHajua, MPU 3TOM, PACHBbUIAIOIIMMI ra3 U3 MEpBOrO KaHaja U >KUIKOCTb U3
BTOPOTO KaHaJla CMEIIUBAIOTCS IPYT C APYTOM B CMECUTENbHON KaMepe ¢ 00pa3oBaHHEM Karleib
KUJIKOCTH U CMECH PACHBUIIIOINErO ra3a U KUAKOCTH, OOTEKaeMblii KOHYC, UMEIOIIHI MepBbIi
KOHEL, PacIOJIOKEHHBIN BO BTOPOM KaHaje, U BTOPOU KOHEL, PAaCMOJIOKEHHbBIN B CMECUTEIbHOU
Kamepe, IIPU 3TOM, KOJIbLIEBOE MPOCTPAHCTBO MEXIy BHYTPEHHEH CTEHKOW BTOPOrO KaHajla U
HApY>KHOW MOBEPXHOCTHIO OOTEKAaeMOro KOHyca 0Opa3yeT TPaeKTOPHUIO ABIKEHHS JKUIKOCTH K
BBIITYCKY BTOPOrO KaHaja, MPU 3TOM, BBITYCK BTOPOro KaHana OOpa3OBaH 3a30pOM MEXIY

KOHILIOM BHYTPEHHEIl CTEHKH U BTOPHIM KOHIIOM OOTEKaeMOro KOHyCa, IPU 3TOM, BBICTYI Y



BTOPOrO KOHIIA OOTEKaeMOro KOHYCa OTKJIOHEH OTHOCHTENBbHO LEHTPAJbHON OCH HH)KEKTOpa
celppss mox yraoM oT O nmo 90°; W BBIMYCKHOM KaHal y KOHL@ CMECUTEIbHOM Kamephl,
IPOTHBOMOJIOKHOTO 00TEKaeMOMY KOHYCY, ITPH 3TOM, KaIlIi KUAKOCTH U CMECh PACHIBUISIOINETO
rasa M >KUIKOCTH MOCTYIAIOT B PACIIONIOKEHHBINH BEPTUKAIBHO JU(PT-PEAKTOP Uepe3 BBITYCKHOM
KaHaJI OTHOTO WK 00JIee HHKEKTOPOB ChIPBSI.

[0007] B ppyrom acmekTre BapUaHThl PACKPbIBAEMOTrO H300pPETeHUs] OTHOCATCA K
croco0y, KOTOPBIH MOXKET BKIIFOYATh CTaJHH, HA KOTOPBIX 00ECIIeUNBAIOT MOTOK PACHBUIAIOLIETO
rasa 4epes MepBbIi KaHAJ WHXXEKTOpPA ChIPbs; OOECIEYHBAIOT MOTOK JKUAKOCTH Yepe3 BTOPOil
KaHajl MH)KEKTOPa ChIpbs, IIPU 3TOM, IEPBbI KaHal U BTOPOM KaHAl B HH)KEKTOPE ChIPbS
pa3zeneHbl CTEHKOH, HANpaBJISIOT JKUIKOCTh Hepe3 TPACKTOPHIO JKUAKOCTH, OOpa30BAHHYIO
KOJIBLIEBBIM TIPOCTPAHCTBOM MEXKAY CTEHKOH M HApy’>KHOW MOBEPXHOCTBIO 0OTEKaeMOro KOHyca
BHYTPU MHXXEKTOPA ChIPbSI, IPU 3TOM KHIKOCTh MIEPEMELIAeTCsl OT MEPBOro KOHLA 00TEKaeMOro
KOHyCa BO BTOPOM KaHajieé KO BTOPOMY KOHIy OOTE€KaeMOro KOHyCa B CMECHUTENIbHOW Kamepe
WH)XXEKTOpa CbIPbs; BBIMYCKAIOT JKUIKOCTb B CMECUTENIbHYIO KaMepy uepe3 BBIIYCK BTOPOIo
KaHana, OOpa3OBaHHBIA 3a30pOM MEXKAY KOHIOM CTEHKH M BTOPbIM KOHILIOM OOTEKaeMOro
KOHyCa, pacrpesenss >KUJKOCTb B CMECUTEIbHOW Kamepe IpU MOMOIIU BBICTYNA Yy BTOPOIO
KOHIIa 00TEKaeMOro KOHyCa, OTKJIOHEHHOTO OTHOCUTENIbHO LIEHTPAJIBHON OCH MH)KEKTOPA ChIPHSI
nof yraoMm ot 0 o 90°; BeIMyCKAIOT pacHbUISIOLINI Ia3 B CMECUTENIbHYIO KAMEPY Uepe3 BbIMYCK
NEepBOro KaHaja, OObEAMHSIOT KUAKOCTb U3 BTOPOrO KaHala W PaCHbULIIOIIUI ra3 U3 MepBOro
KaHaja B CMECHUTENIbHOW Kamepe ¢ o00pa3oBaHMEM Kamnelb >JKMAKOCTH, TOJdydas CMeCh
pacCTbUISIIOIIErO ra3a M Kamejib SKUAKOCTH, BBIMYCKAIOT CMECh PACHbUISIOLIErO rasa M Kameilb
JKUAKOCTH Yepe3 BBIMYCKHONW KaHal HMH)KEKTOPa ChIpbsl Y KOHLIA CMECUTENIbHON KaMephl,
IPOTUBOIOJIOKHOTO OOTEKaeMOMY COILTY.

[0008] IIpeumyinecTBO pacKpbIBAEMBbIX BapPHAHTOB OCYINECTBJICHUS H300peTEHHsI
3aKJIFOYAETCSl B TOM, YTO MOXKET ObITh JOCTUTHYTO YJIYYIIEHHOE PaclpeneeHne TEeKyUnX Cpel B
ycraHoBkax FCC, Oonee Onarompusthoe st ¢QyHkuuonupoBanuss FCC. Eme omHum
NPEUMYINEeCTBOM  SIBJIIETCS TO, UTO HHXXEKTOPbl ChIpbs WM MUTAIOLIME  COILIA,
COOTBETCTBYIOLIME HEKOTOPbIM BApPUAHTOM OCYLIECTBJICHUSI H300pETEeHHsI, MOTYT 00eCreYnBaTh
pacrpesneneHue, XapakTepUCTUKU KOTOPOro IMPEBOCXOASAT COOTBETCTBYIOIIME MapaMeTpbl IS
CTPYKTYp, OIHCAHHBIX B M3BECTHOM YpPOBHE TEXHHUKHU. [lpyrue acnekTbl U MpeuMyliecTBa
U300peTeHNs] CTAaHYT MOHATHbI M3 TMOCIEOYIOLIEro OIUCAHUS M MpuiaraeMon (opMyJibl
n300peTeHus.

KPATKOE OIMMCAHUE YEPTEXEU

[0009] Ha ¢wur. 1 npencraBieHO CXeMaTHYHOE MOMEPEYHOE CEUEHHE MHIKEKTOPA ChIPbS
(bIrONI-KaTaTUTUYECKOrO KPEKWHra B COOTBETCTBHM C OJHHUM MIIM Ooyiee BapUaHTAMHU
OCYIIECTBIIEHHSI HACTOSIIIErO H300PETEHMSI.

[0010] Ha ¢ur. 2A-2D npencraBieHO CXEMaTUYHOE IMOMEPEYHOE CEUeHHE HHIKEKTOpa
CBIpbSl B COOTBETCTBHMH C OJHUM WJIN 0ojiee BapHaHTAMH OCYIIECTBJIEHUS HACTOSINETrO
n300peTeHus.

[0011] Ha ¢ur. 3 cxeMaTHYHO MOKa3aH UHXEKTOP CHIPbS, Pa3MELIEHHbII B yCTAHOBKE



(IONI-KATATUTUYECKOTO KPEKHWHra B COOTBETCTBHM C OJHUM MJIM Ooyiee BapUaHTAMHU
OCYIIECTBIICHHSI HACTOSIIIEr0 H300PETEHMS.

ITOAPOBHOE OITMCAHUME M30BPETEHMA

[0012] [anee BapuaHTBI OCYLIECTBJICHHS HACTOSIIErO M300pETEHHs OMICAHbI TOAPOOHO
CO CCBUIKOH Ha mpuiaraemble GUrypsl. B Lensx B3auMOCOIIaCOBAHHOCTH MOAOOHBIE 3JIEMEHTBI
Ha pa3HbIX GUrypax MoryT ObITh 0OO3HAUEHBI OAMHAKOBBIMU HOMepaMu no3uimid. Kpome storo,
B HIDKECIEQYIOIeM MOAPOOHOM OIUCAHUM IPHUBEIECHbI MHOTOYHCIIEHHbIE KOHKDPETHbIE
nonpoOHocTH, olecrevynBarolnre Oojiee TOJHOE TOHMMAaHWE 3asBJIEHHOTO  O0bekTa
u3zo0Operenust. OAHAKO, CHEUATUCTaM B JaHHOW oOjactu Oynmer sICHO, YTO OIHMCAHHBIC
BApPHUAHTBl OCYINECTBJICHHUs] M300pETeHHsi MOTYT ObITh pealn30BaHbl HA MPAaKTHKE Oe3 3THX
KOHKpPETHBIX NOApoOHOCTEH. B nmpyrux ciydasx, XOpOIIO M3BECTHBIE 3JIEMEHTHI MOIPOOHO He
OIHUCaHbl, YTOOBI N30€KaTh HEHY)KHOTO YCIOKHEHHST OTTHCAHMS.

[0013] B onHOM M3 acmeKTOB BapUaHTBI OCYLIECTBIEHHS PACKPBIBAEMOIO H300pETEHHsI
OTHOCATCS] K MH)KEKTOPY CBIPbsI HJIH MUTAIOIIEMY COTLTY ISl (DITFOMI-KATATUTHYECKOTO KPEKHHTa
(FCC). B HactosilieM KOHTEKCTE TEPMUH «COOOIIAOIIMICS» WA «COOOIIAFOIIMNICS C» WJIH
«COENMHEHHBII» WIN «COENWHEHHBIH C» MOTYT YKa3blBaThb Ha YCTAHOBJICHHE MPSIMOTO HIIU
KOCBEHHOT'O COEIMHEHHs, KOTOpPO€ He OrpaHHYeHO OAHMM W3 3THX THUIIOB, €CJIH 3TO He
OTIPENENICHO CIeLUANbHO. B HaCTOSAIIEM KOHTEKCTe TEKy4YHe CPEAbl MOTYT MPENCTaBIATh COOOM
KUJIKOCTH, Ta3bl W/WIM WX cMecH. [ne 3To BO3MOXKHO, Ha ¢urypax mns oOO3HaueHUs
OJIMHAKOBBIX HWJIM OJHHX M TE€X K€ HJIEMEHTOB HCIIOJIb30BAaHbl MOJAOOHBIE WM WIAECHTUYHBIC
HOMepa no3unui. Purypsl He 00s3aTeNbHO BBINOJHEHBI B MaciTade, HEKOTOpble (GHUrypsl u
HEKOTOpbIe TPE/ACTaBICHHbIE Ha (Urypax BHIbl MOTYT OBITb JJsI SICHOCTU BBITIOJHEHbI B
YBEJIMYEHHOM Maciurade.

[0014] UHXeKTOpBI ChIpbsi, COOTBETCTBYIOIINE BAPUAHTAM OCYILECTBJIEHUS HACTOSILIETO
M300peTeHus, MPEACTABISIOT COOOW  YCTPOWMCTBA, BKJIIOYAIOIINE MHOXKECTBO KAaHAJIOB,
PACIIONIOKEHHBIX MEXKAY CTEHKaMH, IO KOTOPBIM MOTYT MPOTEKaTh YKUIKOCTH WK rasbl. Kpome
3TOr0, B KaHaje WHXKEKTOpa ChIpbS MOXKET OBITh pa3MelieH OOTeKaeMblii KOHYC,
NpeAHAa3HAYESHHBIH I pactpeaeNieH sl JKUIKOCTEH B KaHAJIE C IIEJIbI0 MPUBEIEHHS UX B KOHTAKT
C rasamMu u3 Apyroro kaHajga. Kpome »3Toro, Moxer OBITh NPEAYCMOTPEHO HaJH4Ue
CMECUTEJIbHOW KaMephl Ul BCTYIUIEHHS B KOHTAKT JKUAKOCTEH M ra3oB U3 COOTBETCTBYOIIUX
KaHAJIOB APYr C JIpyroM. B OZHOM He HMEIOINeM OrpaHHYHUTENBbHOTO XapakTepa IMpHMeEpe
WH)KEKTOPBI ChIPbsl, COOTBETCTBYIOIME BAPHAHTAM OCYINECTBJIEHUS] HACTOSINEro M300peTeHus,
MOTYT OBITh MCIIOJIB30BAHbI AJIS1 YIIYULICHUsT PacTIPeieIeHNs] TIOTOKA YIJIEBOIOPOIHOTO Macia €
LeNbl0 00pa3oBaHMst HEOONBLINX OJHOPOIHBIA Kamlellb Macia, 3aTeM PacIbUIIEMBIX B MOTOKE
KaTaju3aTopa B HIDKHeH dactu nudt-peaktopa ycraHoBku FCC. MHKEKTOPBI CBIPbS MOTYT
SIBJIATHCSI CYIIECTBEHHBIM KOMIOHEHTOM yctaHoBku FCC, olecrneunBaromuMm mojady ChIpbsi B
mudT-peakrop. B mpouecce FCC ropsumii kataau3aTop, TakOW Kak Map, IMOCTYMaeT W3
pereHeparopa 1o CTOSIKYy pereHepaTropa B HIDKHIOI 4acTb JU(T-peakTopa. JKHIKOCTb, TaKyIO
KaK Maclio, MOJAI0T Yepe3 MUTAIOLINE COTJIa C IeJbI0 (POPMHUPOBaHUS HEOOBINNX Karesb Macia,

BCTYNAIOLIUX B KOHTAKT C YaCTULIAMH TOpsiYero karaiusaropa. Pasmep u pacrpenesneHue Kamnesib



Macja, XapakTep paclpeAeseHHs] Macla, U KOHTAKT ¢ KaTajlu3aTOPOM CYIIECTBEHHO BJIMAIOT HA
ucriapeHne HepTSIHOTO ChIPbs U apaMeTphl Nocenyomeil peakiuu B tudT-peakrope. B onHOM
wid Ooniee BapUAHTAX OCYIIECTBJIEHUS HW300PETEHUS MHOMKECTBO WHIKEKTOPOB CBIPbSI MOJKET
OBITh YCTAHOBJIEHO B HIDKHEW YacTH JU(PT-peakTopa C LEJbI0 ONTUMAIBHOTO PACIpeneseHuUs
Kaneiab macia B JH(T-peakTope M oOecreueHus: MX KOHTAKTa C TOPSIMUM KaTalu3aTOpOM,
OJIaronpuUsATHOrO AJIS MOCHEAYIOIEH peaKkiuu.

[0015] Kak mnokasano Ha ¢ur. 1-2D, packpbiBaeMble BapHaHTBl OCYLIECTBICHUS
nu300peTeHus1 BKIOYAIOT HHKEKTOp 100 ChIpbs, B KOTOPOM MOXKET OBbITh MPEIyCMOTPEHO
Hajnuuue nepsoro kaHana 101 u Broporo kanana 102, npeaHa3Ha4€HHBIX [JIs MOAAYU TEKY4YUX
cpen B mudr-peakrop yctaHoBkH FCC. B HEKOTOPBIX BapUaHTax OCYLIECTBICHUS U300pPETEHU B
urxekrope 100 ChIpbst MOXET OBITH MPEOYCMOTPEHO Hajmuuue obrekaemMoro koHyca 103,
pPacmoNIOKEHHOIO Tak, YTO TEeKy4due Cpenbl, BbIXOAdAIME W3 meporo kaHama 101,
pacnpenenstoTcss B CMecUTenbHON kamepe 104, BcTynmas B KOHTAKT C TEKy4YUMMH CpeAamy,
BBIXOASIIMMU U3 BTOporo kanaiga 102. Kpome 3TOro, Takxke mNpeayCcMaTpPUBAETCS, YTO CO
cMecuTenbHON kamepor 104 MoskeT ObITh BBIPOBHEH BBIMYCKHOM KaHan 105, npenqHa3HaueHHBIN
IUTS BBIITYCKA TeKy4Hx cpen u3 urxkekTopa 100 ceipbst. Kpome storo, BHyTpeHHss cTreHka 106b
MOXeT OTeNATh nepselil kanan 101 ot Broporo kanana 102. Kpome 5TOro, BHyTpEHHsIsl CTEHKA
106b u obOrekaemplii koHyc 103 MoOryr OBITH Tak pacIOJIOKEHbl B MPOCTPAHCTBE JPYT
OTHOCHTEJIbHO APYTa, YTO MEKAY HUMHU 00pa3yeTcs TPAeKTOPHs JJIs ABM)KEHUS TEKYUHX CPell BO
BTOpOM KaHane 102 u mocTymieHuss B CMeCHUTENbHYK kamepy 104. Tpaexktopuu NOTOKOB,
KOHTaKT C KaTaJIu3aTOPOM, CMELIMBAHHUE, NUCIEPIrUPOBAHUE U PACIPENENICHUE TEKYYHX Cpen
UHXEKTOPOM 100 ChIpbsi MOKET ONPENENAThCS B3AMMHBIM ITPOCTPAHCTBEHHBIM PACIIOIOKEHUEM
BHyTpeHHel cTeHku 106 u obrekaemoro konyca 103 B mmkektope 100 cbipbst. OOTekaemblii
KoHyC 103 MoxeT ObITh MOABEIIEH Ha HEKOTOPOM PAacCTOSHUM OT KOHLA BHYTPEHHEH CTEHKU
106b npu momoru ogHOro Min Oosiee COeNMHUTENBHBIX IEMEHTOB (HE TOKa3aHbl), OTXOMSAIINX
OT KOHLIa BHyTpeHHel cteHku 106b mnm Henajaeko OT Hero.

[0016] Temepr oOpatumcs ¢ur. 1, rme mnokazaH wumkekTop 100  ChIpbs,
COOTBETCTBYIOLIMHA OJHOMY HJIM 0OJiee BapUaHTaM OCYINECTBJIEHUS] HACTOSIIEro M300pEeTeHUsI.
Xots u300paskeH TOJIBKO OIUH HHKEKTOP 100 ChIphsi, OMHOBPEMEHHO MOXET OBITh YCTAaHOBJICHO
MHOYKECTBO UHKEKTOPOB CBIPbSI C LEJIbI0 OO BEINHEHHSI MHOKECTBA MTOTOKOB, YTO HE BBIXOJIUT 32
pPaMKH HacTosIel 3asBKU. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHUS H300PETEHHS HHXKEKTOP
100 ceipbst MOXKeT UMeTh Kopnyc 106 ¢ Hapyx)HOH cTreHkoi 106a u BHyTpeHHe# cTeHkoit 106b.
Kopnyc 106 moxxeT uMeTb NpOTSKEHHOCTb OT nepsoro koHua 107 pgo Broporo xoHua 108.
Taxke mpemycmarpuBaeTcs, 4TO BTOpOoH KoHen 108 MokeT OBITh 3aKpYIJIEHHBIM U HMETH
oTBepcTue (T.€., BBITYCKHOU KaHan 105) Ha BepIIMHE 3aKPYIJIEHHOTO KOHIA. XOTsI OTMEUYaeTCsl,
9yTo BTOpOH KOHen 108, xak moka3aHo Ha ¢ur. 1, sBIAETCS 3aKPYTJIEHHBIM, CIELHATNCTAM
MOHATHO, 4TO BTOpOH KoHen 108 moxer mmeTh moOyr0 (GopMy, UTO HE BBIXOAUT 33 PAMKH
Hacrosimero uzobperenus. Kpome storo, oreepctue (T.€., BbINYCKHOW KkaHan 105) mosker
HaXOJAUTLCA B APYroM Mecte kopryca 106, Hexenu BeplIMHA 3aKPYIJIEHHOIO KOHLA, YTO HE
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CBIPbSI MOXKET HMEThb 0Ojiee OIHOrO OTBEPCTHs, YTO HE BBIXOAWT 32 PAMKH HACTOSINETrO
n300perenus. BeimyckHoit kaHanm 105 MOXET SIBISTBHCSA BBITYCKOM, Yepe3 KOTOPBIN KAk Macia
pacnpuIsiroTCst nHXKekTopoM 100 B mudT-peaxrop.

[0017] B onHoM mnu Gonee BapHaHTaX OCYLIECTBJIEHUS] U300pETeHUs] Hapy»KHasi CTEHKa
106a MOXXeT MMeTh LIMIIMHAPUYIECKYIO (opMy, Toraa kopnyc 106 npencrasisier coO0i HIHHID.
Crneunanucram NOHATHO, 4TO Kopmyc 106 urxexkropa 100 cbipbsi MOXeT uMeTh hopmy Jir0O0r0
MHOIOyIOJIbHUKA, OTJIMYHOIO OT LWIMHAPA, 4YTO HE BBIXOAMT 32 pPAaMKU HACTOSLIETO
u3zobperenust. Hapyknasi crenka 106a mMoxker oOkpyxkaThb mnepBblii kaHan 101 Tak, 4ToObl B
nepsoM kaHane 101 ¢QopmupoBancs mepBblii NOTOK MeEXIy HAapyKHOW cTeHkoil 106a u
BHyTpeHHell crenkoit 106b. Kpome sToro, BHyTpeHHss1 cteHKa 106b MOXeT OKpy»KaThb BTOPOM
kaHan 102 Tak, 4yToOBl BHYTPH BHyTpeHHEW cTeHku 106b 0Opa3oBbIBaJICS BTOPOHW MOTOK, H
BHYTpEHHss1 cTeHKa 106b otnensier mepseiii kaHan 101 ot BTOporo kananma 102. B onmHoMm He
HMMEIOIIEM OTPaHUYUTENIBHOIO XapaKTepa MpUMepe 5T ABa OTAENECHHBIX APYT OT ApPyra NOTOKa,
NOCTYMAOIAE B IHTAIOIIEE COIUIO, MOTYT MPEACTaBIATh COOOH IMOTOK >KHIKOTO CBIPHS
(HampuMep, YIJIEBOAOPOABI) M TMOTOK pPAaCHbUISIOIIEro rasa (Hampumep, map). Takxke
MpeayCMaTpPUBAETCsI, YTO HapyskHas creHka 106a u BHyTpeHHsis creHka 106b Moryt ObITh
PacnoyIOKeHbl COOCHO OTHOCHUTENIBHO LIEHTPAIbHON OcH HHxkekTopa 100 chIpbs.

[0018] Kak mokazano Ha ¢ur. 1, B omHOM miu Oojee BapuaHTaX OCYLIECTBIICHHS
n300peTeHNsT MaciIo MOXET ObITh MOJAHO BO BTOpoi kaHan 102 yepes3 Bmyck 109 sxupkocTtu y
nepporo koHua 107 wumxkektopa 100 cbippst. Macno MoOXeET NpOTEKaTb B HEKOTOPOM
HanpasieHun (cMm. crpenku O) ot Bonycka 109 sxumkoctu Ko Bxoay Bo BTopoit kanan 102. ITpu
NPOTEKaHUU O BTOpoMy KaHany 102, macio moxer ObiThb HampasieHo (cM. crpenku O') mo
TPaeKTOPUHU MOTOKA YKUIKOCTH, oOpasyemoii 3a3opom 110 mexny BHyTpeHHel creHkod 106b u
obtexkaembiM KoHycoMm 103. M3 TpaexTopum noroka >kuakoctu (T.e., u3 3azopa 110) macio
MoxeT noctynath (cM. crpenku O") U3 BTOpPOro KaHaja B CMECHTENbHYIO Kamepy 104.
CrenuanucraM B JaHHOW OONAaCTH MOHSTHO, 4YTO Onarojapsi HANpaBJIEHHUIO Macjia Iio
TPAEKTOPUHU TOTOKA KUIKOCTH (T.€., 3a30py 110), OHO MOXKET PaBHOMEPHO PACHPENesiThCS B
cMmecuTeNbHOM kamepe 104, 4to obsierdaer pacmbUIeHUE Maca.

[0019] B HekOTOpBIX BapHaHTaX OCYIIECTBJICHHS M300PETEHUS Map MOKET OBbITh MOJAH B
nepsbiil kaHan 101 gepe3 Boyck 111 rasa mexny nepsbiM kKOHUOM 107 u BTOpeIM KOHLOM 108
urxekTopa 100 ceipbs. [Tap MokeT mepemMeInaTbcss B HEKOTOPOM HAIpaBJIeHU! (CM. CTpesku S)
ot Bnycka 111 rasa ko Bxomy B nepsulil kanan 107. IIpoiins ydepes nepsbliii konen 107, map
MOsKeT moctymnaTh (cM. crpenku S') u3 nepsoro kaHana 101 B cmecurenpHyro kamepy 104 Ha
CMeIINBaHWe /WU nucrneprupoBanue 112 macnma, mocTymaromero w3 BToporo kanama 102.
CrienmanucraM B JaHHOH OOJIACTH MOHSATHO, KaKUM 00pa3oM map, BCTYNAOIIUN B KOHTAKT C
MacjaoM B cMmecuTenbHOW kamepe 104, moxker Be3bIBaTH pacnbuieHue 113 macna. Ilocne
pactbuieHnss 113 macnma mapoM Kamim Macina MOryT BbixoauTh (cM. crpenkun OD) u3
cMmecutenpHON Kamepol 104 u BbIOpaceiBaThest (cM. ctpenku ODS) u3 umkekTopa 100 cbipbs
yepe3 BbIMyCKHOM kanan 105. Takke mpenycMaTpuBaeTCs, 4TO BBITYCKHOM kaHan 105 moxer
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[0020] Tenepr obparumcs k ¢ur. 2A-2D, yBennueHHOMY H300paKEHHIO CMECHTENBHOM
Kamepbl (MyHKTUpHAs paMmka), Toka3zaHHOW Ha ¢ur. 1, B omHoM miu Oojiee BapHaHTaX
OCYIIECTBIIEHHs N300peTeHNs], BKIIIOYAOIeMy BUa o0Tekaemoro konyca 103 B umxekrope 100
ceipbst. OOrekaemplii koHyc 103 MOXeT UMeTh MPOTSDKEHHOCTh OT mepBoro koHuma 103a,
HaxoJsALIerocs: BO BTopoM kaHaiie 102, 1o Broporo koHua 103b, Haxoasmerocsi B CMECUTENbHON
kamepe 104, Kpome storo, HapyskHas moepxHocTb 200 oOrTekaemoro koHyca 103 mosker
MIOCTETNIEHHO YBEJUYMUBATHCS OT mepBoro koHma 103a ko Bropomy koHiy 103b Takum obpasom,
YTO MUHUMAaJIbHAS LIUPUHA OOTEKaeMOro KOHyCa COOTBETCTBYeT mepBoMy koHIy 103a, a
MaKCHUMaJjbHasl MIMpUHA - BTOpoMy KoHIy 103b. Taxke mpemycMaTpuBaeTcs, 4TO Hapy KHasI
noBepxHOCTh 200 MoxeT uMeTh pasnuuHble ydacTku (200a, 200b, 200c¢) ¢ pasHbIMH HJIH
OJIMHAKOBBIMU yIJIaMHU HakJIOHa. B 0HOM He uMeroIeM OrpaHUYUTENBHOIO XapakTepa npumepe
HapyskHasl NOoBepxXHOCTh 200 MOXeT MMeTh nepBblil yyacTok 200a, NPOTSKEHHBIN OT MEPBOro
koHna 103a mo Hawanma Broporo y4actka 200b, mpu 3ToM, BrOpo# ydactok 200b moxomut 1o
TpeTrbero y4dactka 200c. Tperunii yuacTok 200¢ MOKET UMETh MPOTS>KEHHOCTh OT KOHIIA BTOPOIO
yuactka 200b no BeicTyna 201 y BToporo konua 103b obrekaemoro konyca 103.

[0021] Cneunanucram B JaHHOM 00JaCTH MOHSTHO, YTO MO MePe MPOXOXKACHHUS Macia 1o
TPAGKTOPUH TOTOKA SKUAKOCTH (T.e., 3azopy 110) Bmomp HapyxHOH mnoBepxHoctn 200
obrekaemoro koHyca 103, mOTOK Maciia MOKET PaBHOMEPHO PaCIPEAeISiThCS, YTO O0JIerdaeT ero
paccpenoToueHHe anee Ha TPAEKTOPHUHU MOTOKA KUAKOCTH (T.€., B 3a30ope 110) ¢ obpazoBanuem
TOHKOW MAacCJISIHOM TUIEHKH, JIMTAMEHTA U, 3aTeM, Kamnejb. TpaekTopus MOTOKa JKUIKOCTH (T.€.,
3a30p 110) moxer ObITh 0Opa3oBaHa KOJBLEBBIM MTPOCTPAHCTBOM MEXAY BHYTPEHHEH CTEHKON
106b Broporo kanama 102 u HapykHOW moBepxHOCTBIO 200 oOrexaemoro koHyca 103. Oto
KOJIBIIEBOE MPOCTPAHCTBO MOXKET MMETb pAa3IMYHYI0 KOH(Urypaimoo, 00eCneynBaroLIyo
Pa3HYI0 CKOPOCTb M XapakTep paclpelesieHHs BBIXOASLIEro Macia, Onaromaps HW3MEHEHHIO
yIJOB HAKJOHA OTHENbHBIX y4acTKoB (220a, 200b, 200c) HapyxHOW mnoepxHOCcTH 200
obTtekaemoro konyca 103.

[0022] B omHom wmim Ooyiee BapuaHTAaX OCYLIECTBJIEHHS H300peTeHwHs:, BbIMyCcK 202
BTOporo kaHajma 102 wmoxer ObiTh OOpa3oBaH 3a30pOM MEXKAY BTOpbIM KOHIOM 103b
obrtexaemoro koHyca 103 u koHrom 203 BHyTpeHHe cteHku 106b. Takxke nmpenycmarpuBaercs,
YTO 3a30p MOXKET OBITh MEPEMEHHBIM C LENbI0 M3MEHEHHs TOJILIMHBI BBIXOISINEH MacisTHON
IUIEHKW/JIMTaMeHTa JUIsi 00ecreueHns] MaKCHMAJIbHOH IJIOIIagu KOHTAaKTa HE(PTSHOTO ChIPbS
(t.e., Broporo kaHana 102) u pacneuntromero mapa (T.e., nepsoro kanaia 101). B onnom He
UMEIOIEM OTrPaHMYUTENbHOTO Xapakrepa mnpumepe BeicTynm 201 y BTOoporo koHma 103b
obrekaemoro koHyca 103 mMokeT ObITh OTKJIOHEH OT HeHTpaibHOU ocu CA ¢ Tem, 4ToOBI Macio,
MOCTynass B CMECUTENIbHYKO Kamepy 104, MOrjno HENOCpPEACTBEHHO COYAApSTbCS WU
CMEILINBATHCS C PACTBUIIOIINAM T'a30M, YTO, OJarofapsi CHjie HHEPLUH U CABUTAIOINEMY YCHITHIO,
oOneruaer oOpa3oBaHue Kameib Macia. Yron A Beictyma 201 B pamkax oObeMa HACTOSIIETO
n300peTeHust MoxeT ObITh MoObIM yriaoM oT 0 mo 90 rpagycos. Kpome 3Toro, pacmpuisromuii
nap MOXKET BBIXOAWUTHb U3 nepBoro kanana 101 uepes Beimmyck 205 1o Bbimycka 202 BTOPOro

kaHana 102. Cneunanucram B JaHHOH 00J1aCTH U3BECTHO, KAK MOXKET ObITh H3MEHEHA Fe€OMETPHSI



u pa3mep odrekaemoro koHyca 103, uroObl HamekammuM o0pa3oM HaINPaBUTh HEPTIHOE ChIpbe
u3 Broporo kaHana 102 Bponb BHyTpeHHeH creHkn 106b u obecneunTs Takoe MPOXOKACHHUE UM
TPAGKTOPUHU TIOTOKAa KHUAKOCTH (T.e., 3a3opa 110), B pesynpTare KOTOPOrO JOCTHIaeTCs
ONTUMAJIbHOE PACIBUICHUE, a TAKXKE 3aaHHAs KMHETUYECKasl SHEPrusl U MUHUMAJIbHbIE IOTEPU
SHEPIrUu.

[0023] Kak noka3ano Ha ¢wur. 2A, yron A Beictyna 201 cocrasnsier 45 rpaaycos, Toraa
kak Ha ¢ur. 2B-2D nokaszan yron A Beictyna 201, paBubiii 90 rpanycos. Ha ¢ur. 2C takke
MOKA3aHO, YTO 4YacThb HapykHOW moBepxHocTu 200 obOrekaemoro koHyca 103 moxeT ObITb
CHa0KeHa MHOKECTBOM 3aKPy4YMBAIOMIMX JIONATOK 200. MHOXKECTBO 3aKPYYHBAIOIINX JIOTIATOK
206 MOXEeT MSTKO M3MEHSTh HAIMpPAaBJICHHE TMOTOKA Macjia M Pa3lIelsTh ero Ha Ooyiee MeJKue
CTPYH/TOHKHE MOJIOCHL. [1py HaMU4YMKM MHOKECTBA 3aKPYUHBAIOIINX JIONATOK 206 Macyo, BBIXOS
n3 BTOpOro kaHana 102, MOXeT HENOCPEACTBEHHO COYAAPATHCS WIJIM BCTYyNAaTb B KOHTAKT C
OTZEJIbHON MOpPLUEN pacHbUIAIOLIErO napa, MOCTyMaroLero us nepsoro kanana 101, ckopee B
7000BOM, WM TEPIEHAMKYJSIPHOM, a HE MapajuleIbHOM, WM CIBUTOBOM, HAIPABICHHH.
CrienmanucraM B AaHHOW 00JAaCTH HM3BECTHO, KaKUM O0OpPa3OM MHOJKECTBO 3aKPYUHBAFOIIUX
agonarok 206 MOXeT HMHTEHCH(DUUUPOBATH pa3AapoOJeHHEe M aTOMU3ALMI0 Maclia C LENbo
NOCTHXKEHMsI MEHBIIETO pa3Mepa Karesb Macia. Takxke NPeayCMaTpUBAETCsl, YTO yroJl HAKJIOHA
U HamnpaBJ€HHE MHOXKECTBA 3aKPYYHMBAIOLIUX JIOMATOK 206 MOryT OBITh ONTHMHM3HPOBAHBI C
LEeNbI0 O0ECTeYeHNs] PA3IUYHbIX BEJIMYMH CKOPOCTH M yIJIa Ha BBIXOJE B 3aBUCHUMOCTH OT
3aJaHHOTO COOTHOLUEHHUsI MPUEMJIEMOrO MAaJCHMsI NABJICHHWs M CTENEeHH pacnbuieHus. Kpome
3TOrOo, BhIMycK 205 nepBoro kaHana 101 MoxeT ObITh PacroNoKeH MOJ YIIIOM Ui JOCTHUKEHUS
onTuManbHOro 3¢QQexra pacmbpUIeHHs BCIEACTBHE HENOCPENCTBEHHOIO KOHTAKTa C TOHKOM
CTpYyel/TUIeHKOI Macia, BBIXOASINEro U3 BTOporo kaHana 102, u cBeieHUss K MUHUMYMY IOT€Pb
SHEPTUU MOMUMO 00ECIIeYHBAEMOr0 MHOXECTBOM 3aKpy4MBArOIUX Jjonatok 206. B omHoM He
HUMEIOIIEM OrPaHUYUTENIBHOTO XapakTepa mpumepe Beimyck 205 mepsoro kanama 101 moxer
OBITh HAKJIOHEH TMOA YIJIOM X aTakH (T.€., YIJIOM, TOA KOTOPBIM PaCHbUISIOIUN Map HarpaBJieH
K MaCJISIHOW TUIeHKe, BbITekaromei u3 Bbimycka 202) ot 0 mo 90 rpamgycosB. Kpome storo,
paccTosiHue Y aTakyd MOXKET OBITh MEePeMEHHBIM PAcCTOSTHUEM OT Bhimycka 205 mepBOro kaHaia
101 mo ToukH, B KOTOPOH PACIbUIAIOININ Map BCTyNaeT B KOHTAKT ¢ MacjaoM. Crieruannucram B
TaHHOH 00JIACTH MOHSTHO, KAK MHOJKECTBO 3aKPYUYHBAIOIIUX JOMATOK 206 MOXKET MOAAEP KUBATh
SKCIUTyaTAlMOHHbIE XapakTepucTHKH HHKekTopa 100 chipbst, obecneunBasi MEXaHHUYECKYHO
cTabmIbHOCTD Oyaromapst ToMy, 4To BbImyck 202 Broporo kanana 102 He OyaeT U3MEHSThCS UITH
NOJIBEPraThCsl BPEIHOMY BO3JEHCTBUS HA MPOTSKEHUH CpoKa ciykObl mHkekTopa 100 chipbs
U3-32 TEXHOJIOTMYECKUX HApPYyLIeHWH WIH JJIUTENBHOIO BPEAHOTO BO3JEHCTBHs, HANpUMED,
YCTAJIOCTH UJIU SPO3UH.

[0024] Kak moxkasano Ha ¢wur. 2D, B omHOM miu Oosee BapHaHTaX OCYIIECTBIICHHS
n300peTeHust OnuH Wi OoJjiee JOMOJIHUTENbHBIX MOTOKOB MOTYT OBITH BBEIEHBI BO BTOPOI
ka"as 102 ¢ nenbro nNpeaBapUTeIbHOrO CMEIIUBAHUS BHYTPU BTOpOro kanana 102. B oqHoM He
UMEIOIEM OTPaHUYMTENIBHOTO XapakTepa NpuUMepe BHYTpPeHHsAs cTeHka 100b mosker ObITh

cHabOxkeHa orBepctueM 207. Oteepctue 207 MokeT oOecrnedynBaTh BO3MOXKHOCTb BBIXOJA U3
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nepBoro kanana 101 gacTu pacnbuiAOLIEro napa, NPOTEKAroIIero no nepsoMy kanany 101, u
ero mnocTyruieHust BO BTOpou kaHanm 102 no Beimycka 205 mepsoro kananma 101. Taxxe
NPeAyCMaTPUBAETCS, YTO OIWH WM Ooyiee AOMOJHHUTEIbHBIX MOTOKOB MOTYT OBITH BBEIECHBI
HETIOCPEACTBEHHO, YTOOBI BO BTOpOM kaHaie 102 no notoky 1o obrekaemoro koHyca 103 nmen
MecTo notok 208 rasa.

[0025] Kak nokaszano Ha ¢ur. 2A-2D, map, BBITOJHSIOIMHA POJIb PACHBUISIOIIErO rasa,
MOXeT OBITh BBEJEH U3 MepBoro kanana 102 mo KoJbLEBOMY INPOCTPAHCTBY MEXIY HApYKHOH
crenkoii 106a wu BHyTpeHHeil creHkoir 106b kopmyca 106, B omHOM He wuMmeroLiem
OTPaHUYUTENBHOIO XapaKTepa MPUMeEpe BBIXOASIIEE U3 BTOPOrO KaHala Macjao MOKET BCTYIAaTh
B KOHTAKT C MapOM, BBIXOISIIUM M3 MepBoro kaHama 102 ¢ GONbIIONH CKOPOCTBIO, B pe3yJjIbTaTe
YEero SKMAKOCTb IOA AEHCTBUEM BBICOKOM OTHOCHUTEJIBHONH CKOPOCTH M CABUIOBBIX YCUIUHI
MEXAY STUMH JIByMsI MOTOKaMH pa3OuBaercs ¢ O0Opa3soBaHUEM Ta30KMAKOCTHOW TUCTIEPCHH.
Taxxe mpenycmaTtpuBaeTcsi, YTO I'eOMETPHUsl TPAEKTOPUHU Mapa B nepBoM kaHana 102 moxer
OBITh M3MEHEHA C IIeJIbI0 U3MEHEHHUSI CKOPOCTHU, C KOTOPOH ra3 CoynapsieTcsi C MaciioM U CO3JaeT
CIIBUT'OBOE YCHJIHE, U, CIIEOBATENbHO, OKa3aHMs BIMSHIS HA CMEIINBaHue/pa3OneHne Macha.

[0026] Ha ¢ur. 2A-2D Takxke TNOKa3aHO, YTO B OJHOM WM OoJiee BapHaHTAX
oCywecTBIeHHsT u300pereHus: MHXKekTop 100 ChIpbs MOXET BKIKOYATh OAMH WM Oolee
orOoWHNKOB 204, KOTOpblE MOTYT BBICTYNATh M3 HAPYXKHOH cTeHkn 106a M IPOCTHUPATHCS
BHYTPb cMecuTeNlbHON kKamepbl 104, CrenumanucraM B AaHHOW OOJIACTH HM3BECTHO, KaKHM
oOpa3om onuH mwiu Oosee 0TOOHHUKOB 204 MOTYT AOMOJHHUTEIHHO CIIOCOOCTBOBATH Pa3OMEHUIO
Ooree KpynmHBIX Kamnenb Ha Oosee Menkue. Takke npenycMaTpUBAETCs, YTO MOJIOKEHHUE, BHICOTA
U yrojl HaKJIOHa OJJHOTO Min Oojee oTOONHHNKOB 204 MOTYT ObITh M3MEHEHBI C LIEJIbI0 OKA3aHUs
BJIMSIHAS HA CKOpPOCTb, C KOTOPOH CMeChb CTaJKHBaeTCsi C OTOOHHHKOM, IIOABEPrasich
OKOHYATEJIbHOMY PacHblUIEHUIO. B OAHOM He MMEIeM OrpaHUYMTEIbHOTO XapakTepa npuMepe
onuH win Oonee oTOOHHMKOB 204 MOryT OBITH HAKJIOHEHBI OTHOCHUTEIBHO HAPY>KHOH CTEHKH
106a Ha yroa A', cornacyroomuiicsi ¢ yrmom A Beictyna 201 oOrekaemoro koHyca 103. Kpome
sToro, B uHkektope 101 CbIpbsi, OMUCAHHOM CO CCbUIKOH Ha ¢ur. 2A-2D, BO3MOXHBI
re€OMETPUYECKUE U3MEHEHUs], BBIIOJHEHHbIE OAHOBPEMEHHO WJIM B PA3JIMYHBIX COYETAHUSAX U
HANpaBJIeHHbIE Ha JOCTIDKEHHE OOpa3OBaHHMs MENbYaWIINX Kamejlb ¢ T'OMOT€HHOTO
pacnpeneneHusl.

[0027] Tenepb oOpatumcst kK Gur. 3, COOTBETCTBYIOLIEH OAHOMY WM OoJiee BapHaHTaM
ocyuiecTBiieHus: m3o0perenus. Ha ¢ur. 3 mokasan oguH wiu Oosee uHxkekTopoB 100 ChIpbs,
OINHCAHHBIX CO CChUIKOW Ha ¢ur. 1-2D, pasmerneHHbIX B HIDKHEHW 4acTu nudTt-peaktopa 501
ycranoBku 500 FCC. Kpome storo, oguH umm Oonee uHxkekTopoB 100 ceIppsi MOTYT OBITH
3a(pMKCHPOBAaHBI WM YCTAaHOBJEHbI C BO3MOXKHOCTBIO CHATHUS B JudT-peakrope 501 mpwu
MOMOIIM CBapKH, 3alPECCOBKH, KJIEEBOrO COCAUHEHHs WM MEXaHHYECKHX KPEeMeXKHBbIX
3JIEMEHTOB, U3BECTHBIX B JAHHOM oOnacT. XOTs OTMeUYaeTcs, 4To Ha (Ur. 3 1MoKa3aH ONUH WIIH
6onee nmwxekTopoB 100 ceipest B yctanoBke 500 FCC, 3To cnyXHUT JUIIb OJHUM, HE HMEIOLIUM
OrPaHUYUTENILHOTO XapakTepa npuMepoM. CrieruanucraM B JaHHOW 00JIACTH M3BECTHO, KaKUM

oOpa3oM oxuH uimm Oonee MHXEKTOPOoB 100 ChIpbs MOTYT OBITH HCIOJNB30BAaHBl B IIMPOKOM
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nauanasoHe BapuaHTOB npuMeHeHHss nomumo FCC 06e3 orcTyruieHus oT oObeMa HaCTOSIIEro
n300peTeHus.

[0028] Ha ¢wur. 3 Take npeacrapiieHa YIIPOLIEHHAs] TEXHOJIOTHUYECKasl CXeMa MPOLIeCCOB
KPEKUHra yrieBOoJOPOAOB U IPOHM3BOJACTBA JIETKUX OJIe(UHOB B COOTBETCTBUU C BapHaHTaAMHU
OCYLIECTBJICHHST HACTOSIIIEro M300peTeHHs. YTIJIEeBOIOPOOHOE ChIPbE, TAaKOEe KakK Tra30MJb,
HOAAIOT Yepe3 OOUH WIH Oosiee MHXKEKTOPOB 2 ChIPbsi, ITOAOOHBIX HHXKEKTOPY, MOKa3aHHOMY Ha
omHOM n3 ¢ur. 1-2D, pacnonokeHHbIX B HIDKHEHW 4acTu JudT-peakropa 3. YTIeBOJOPOAHOE
CBIpbE BCTYIAET B KOHTAKT C FOPSYMM PEreHEePUPOBAHHBIM KaTaJHU3aTOPOM, MOJABA€MbIM I10 J-
oOpasHomy kosieHy. KaTtanuszaTtop MOXKeT NpencTaByisiTh COOOH, HampuMep, KaTajau3aTop Ha
OCHOBE LI€0JIUTA TUMA Y, KOTOPBIM MOKET HUCIOJIb30BaAThCs MHIAWBUAYAJIbHO UM B COYETAHUU C
APYTUMHU KaTalu3aTopamMu, Takumu kak ZSM-5 nnmu ZSM-11.

[0029] Teruto, HeoOXoAMMOE IUIi MCTIAPEHHSI ChIPbSl V/WMJTM TIOBBILICHUS TEMIIEPATYPhI
CBIpbsl 10 33JaHHOI TeMIlepaTypbl peakTropa, Hanpumep, B auanasose ot 500°C no, npumepHo,
700°C, M B>HIOTEPMHYECKOE TEIUIO (TeIIoTa pEeaklUH) MOXKET OBITh MOABENEHO TOpSUYUM
pPEreHepUpPOBAHHBIM KaTAJIU3aTOPOM, MOCTYNAKINUM U3 pereHeparopa 17. JlaBieHue B nepBoM
audT-peakTope 3 0OBIYHO JIXKUT B quamna3oHe ot 1 6ap u3b. no, mpumepHo, S Gap u3d.

[0030] ITocne Toro, kak peakiusi KPEeKWHra, MO OOJbINEeH YacTH, 3aBEpIIeHA, CMECh
NPOAYKTOB, MapooOpa3HOro HEMpOpPEearupoBaBIIErO ChIPbs M OTPAOOTAHHOTO KaTajau3aTopa
MOCTyMaeT B JBYXCTYIEHYATyIO CHUCTEMY LIHMKIJIOHOB, 3aKJIIOUEHHYI0 B Te€PMETU3UPYIOLIEM
pesepByape 8 1 LUKIOHOB. [IByxcCTyneHuaTas CHUCTeMa LIMKJIOHOB BKJIIOUAET MEPBUYHBIN
LIUKJIOH 4, MNpeaHa3HAuYeHHBbIM il OTHENIeHUsT OTpa0OTaHHOIrO Karaju3aTropa OT Iapa.
OtpaboTaHHBbIN KaTanu3aTop BHITPYXKAIOT B BBIMAPHYIO CEKIHMIO 9 uepe3 OMyCKHYK TpyOy 5
NEPBUYHOIO LMKJIOHA. TOHKOAUCHEPCHBbIE YaCTHUIbl KAaTaIu3aTopa, 3aXBAYCHHbIE OTAEJIEHHBIM
apoM W3 NEPBUYHOIO LMKJIOHA 4, OTHENAIT B IMKJIOHE 6 BTOpoH crymeHu. OTaeneHHbIH
KaTaJIM3aToOp BBHIFPYXKAIOT B OTIAPHYIO CEKLHUIO 4epe3 omyckHyrw TpyOy 7. Ilap m3 mukiiona 6
BTOPOI CTYIEHU BBIMTYCKAIOT 4Yepe3 BBIMYCK BTOPUYHOrO IIUKJIOHA, COENMHEHHBIN C HANOPHOU
kamepoit 11, m mo tpyGomposony 12b mapooOpasHbIX MNPOAYKTOB PEaKTOpa HANPABISIIOT B
OCHOBHYIO ra30()pakLMOHUPYIOIIYIO YCTAHOBKY (HE MOKa3aHa) IUis M3BJICYEHHs MPONYKTOB, B
TOM 4Hcie, LeneBbx ojedpunoB. Eciu HyXHO, mapooOpasHbIl MPOAYKT IOMOJHUTENBHO
OXJIAXKIAIOT MyTeM BBEIEHHUS B Ka4yeCTBE 3aKaJOUHON Cpenbl JIErKOro PEeLUKIOBOTO Ta3onis
(light cycle oil, LCO) nnu napa no pacnpenenurenbHOi auaun 12a.

[0031] OrtpaboTanHblii KaTanu3aTop, OTBEIACHHBIM IO OMyCKHBIM Tpydam 5, 7,
NOJBEPTalOT OTMAPKe B OTIMAPHOM CJIO€ 9 C LIENbIO yIaJeHUs CBSI3aHHOTO napa (mapooOpa3HbIX
yIJIEBOAOPOAOB, 3aXBAYEHHBIX B MPOCTPAHCTBE MEXKAY YaCTHIIAMU KaTalnu3aTopa) IyTeM
NpUBENEHUS B KOHTAKT C MapoM, MOAAaBa€MbIM B MPOTUBOTOKE B HUKHIOIO 4YacTb OTIApPHOM
cexuuu 9 yepes pacnpenenurens 10 mapa. 3ateM oTpaboTaHHBIN KaTaJIM3aTOp MO CTOsKY 13a u
Karajam3aTopornposony 15 mepemermmaroT B pereHeparop 17. 3070THUKOBBIN Kiamad 13b
OTpabOTAHHOI'O KaTaJHM3aTopa, PACIONOKEHHbIN Ha CTOsKe 13a oTpabOTaHHOrO KaTalu3aTopa,
IpeHa3HA4YeH AJI PeryJUpOBaHMs MIOTOKA KaTaau3aTopa U3 OTHApHOHN ceKLuu 9 B pereHeparop

17. HeOounplyro 9acTh BO3AyXa TOPEHUs MOAAIOT yepe3 pacupenenuTenb 14 nus obnerdeHus
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TUTABHOTO MEpeMeIeH s OTPaOOTaHHOTO KaTaJu3aTopa.

[0032] 3akokcoBaHHBIM MM OTPAOOTAHHBINA KaTAIM3aTOP BBOAAT Yepe3 PacHpeAeSHTENb
16 orpaboTaHHOrO KaranuszaTropa B LIEHTpE IUIOTHOTO ciosi 24 pereHeparopa. Bo3nyx ropenus
BBOJST NPU NOMOLIM pacnpeaenutens 18 Bo3ayxa, pacnoIOKEHHOIO B HUKHEN 4acTH Ciios 24
pereHeparopa. B pereneparope 17 mpoBOAAT BbIKUIaHME OTJIOKEHHI KOKCA HAa KaTalu3aTope
IOCPEACTBOM peakUUuu C BO3AyXxoM ropeHus. Hanpumep, pereneparop 17 Moxer
(yHKLIMOHHPOBATh NP TEMIIEpaType B AuamnazoHe oT, npumepHo, 640°C no, npumepno, 750°C
U JaBJICHUU B TUAIA30HE OT, MpuMepHo, 1 Gap u30. mo, nmpumepHo, S Oap u3b. KaranmzaropHyro
IbLIb, 3aXBAUEHHYIO IbIMOBBIMU ra3aMH, YJIABJIUBAIOT B LIUKJIOHE 19 nepBoii CTyneHu U LIUKJIOHE
21 BTOpOH CTYNEHH U BO3BPALLAIOT B CJION KaTalIM3aTOpa B pereHepaTope Mo COOTBETCTBYIOIINM
onyckHbIM TpyOam 20, 22. JIpIMOBbIe ra3bl, OTBOAMMBIE M3 BBbIMyCKa ILUKJIOHa 21 BTOpOH
CTYNEHH, HANPABJISIFOT YEpe3 HAMOPHYIO Kamepy 23 U MO JUHUU 24 ABIMOBBIX I'a30B Jajee Mo
MOTOKY Ha YTHJIU3ALUI0 COPOCHOTO TEIIa U/ WITH SHEPTUH.

[0033] PerenepupoBaHHBIH KaTaju3aTOp BBIBOAST B 3arpy3ouHblii OyHKep 26
perenepupoBanHoro karanusaropa (Regenerated Catalyst standpipe, RCSP) no oTBOnHO#M TMHUM
25, cooOmaromuiicss Mo TOTOKY ¢ pereHeparopoM 17 U CTOSKOM 27 pereHepupOBAHHOTO
karajmm3atopa. Cnoit karanusaropa B OyHkepa 26 RCSP konebnercst BMecTe ¢ ypOBHEM CIIOSI B
pereHeparope. 3aTeM pereHepUpOBaHHBIN KaTanu3arop u3 OyHkepa 26 RCSP mepememaror B
mdr-peakTop 3 MO CTOSKY 27 pereHepUpOBAHHOIO KaTaIM3aTopa, KOTOPBIA COOOIIAeTCs 1o
noToky ¢ J-o0pasubiM koneHoM 1. IToTtok xartanmuzaropa u3 pereHeparopa 17 B mudr-peakrop 3
MOKHO peryJupoBaTh IPU MOMOIIM 30J0THUKOBOro knamaHa 28 RCSP, pacnonokeHHOro Ha
cToske 27 pereHepupoBaHHOro  Kartanuszaropa. Ilyrem  peryaupoBaHusi  OTBEPCTHs
30JI0OTHUKOBOIO KjlamaHa 28 yIpaBislOT TOTOKOM KaTalu3aTopa C LEJIbl0 IMOAJAEp KaHUs
3aJaHHOW TeMIepaTypsl BepxHel yacTu audT-peakropa 3.

[0034] Tlomumo rasmudTHOro mapa, MOXKET IpPEeAYCMATPUBATHCS HHKEKTUPOBAHUE
NIOTOKOB ChIpbsi, Takoro kak onepunsl C4, HapTa W TNOAOOHBIE TOTOKH, H3BHE uepes
pacnpenenuTeNb la rasa, pacroJiOKeHHbINH y Y-00pa3HoOro ydactka, B J-oOpa3Hoe kosneHo 1 B
KadyecTBe rasnu(THON cpenbl i oOecreueHus MJIaBHOTO NMEepEMELICHHs PereHepHpPOBAHHOTO
Katanu3aTopa u3 J-oOpasHoro kosneHa 1 B mmdr-peaktop 3. Mmxkekrop la Takke MOKET
NPEACTABIATH COOON MHIKEKTOP, COOTBETCTBYIOIIUN PACKPBIBAEMBIM BapUAHTAM OCYIIECTBICHHUS
n300peTeHns], HampuMep, IMOKa3aHHbI Ha JroOoH m3 ¢ur. 1-2D. J-oOpasnoe komeHo 1 ¢
JOTIOJTHUTEIbHBIMU HMHXKEKTOPaMH CBIpbsl MOXKET TakXKe HUIpaTh pOJb PEaKkTopa C IJIOTHBIM
CJIOEM KaTaJM3aTopa C LENbI0 KpeKuHra MoTokos oneduHoB Cs 11 HAQTHI 1O JeTKUX oJeGuHOB B
YCJIOBUSIX, OJIAarOMpPUSATCTBYIOIIMX TaKuUM peakiusiv, a mMmeHHo, WHSV (weight hour space
velocity, oobemHas ckopocts) ot 0,5 mo 50 u-1, temneparypa ot 640°C no 750°C u Bpems
npedsBanmst ot 3 1o 10 cexynn. Jduamerp (D3) mnu pasmep J-oOpasHoro kojeHa 1 M3MEHSIOT
Tak, 4YTOOBI JOCTUYb JTHX YycjoBui. [luamerp J-oOpa3HOro KoJeHa MOXKET COCTaBIITb,
Hanpumep, oT 1 10 3 nuameTpoB TUMHMYHOIO CTOsSKA PET€HEPUPOBAHHOIO KaTajlu3aropa. XOTs
5TO HE MOKAa3aHO Ha CXeMe, Nap U YIJIeBOJAOPOAbI, MOJAHHbIE B MHXKEKTOpPHI la u 2, MOryT

NOCTynaTh M3 HNApOreHEPATOPOB, CKIAACKUX PE3CPBYyapOB M T.II., KaK XOpPOIIO HU3BECTHO B
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JaHHOMU 00JacTH.

[0035] Xots Ha ¢ur. 3 nmokazanbl uHKeKTOph!l 2(100) ChIpbs, 3aKperuieHHbIE Ha JUQT-
peakrope 3, crnenuaiucraM B JAaHHOW OOJAaCTH MOHATHO, YTO HACTOsIIee H300peTeHHe He
OrPaHUYMBAETCS TOJBKO OJHUM HH)KEKTOPOM ChIPbS WJIM OJHMM BApUAHTOM PACIIOJIOKEHUS
WUH)KEKTOPOB CBIPbs, U MOTYT HMMETb MECTO JOIOJHHUTENbHbIE HHXKEKTOPBI ChIPbs, YTO HE
BBIXOAUT 32 paMKH oObeMa HacTosiero nsoopereHus. Kpome 3T0Oro, MHOXXECTBO MH)KEKTOPOB
100 chIpbsi MOKET UMETh OMHAKOBYIO WJIM pa3Hble KOHCTPYKUMHU (KOH(UTypauy, ONMUCaHHbIE
co ccpuikor Ha ¢ur. 1-2D), u koHpurypamust MoxeT ObITh ONTHMU3HPOBAHA C YUYETOM ChIPbS,
NOJIaBAEMOTO B KOHKPETHBIA HMHXEKTOp (Hampumep, HadTa, JErkuil pPELUKIOBbIA Ta30ilib,
ra3oisip U T.1.). Takke moapasymMeBaercs, YTO WHKEKTOPBI ChIPbs MOTYT OBITh pa3MeIleHbl Ha
pa3Hoii BricOTE TH(T-peakTopa.

[0036] Kpome 3Toro, crmocoObl, COOTBETCTBYIOIIME HACTOSIIEMY H300pPETEHUI0, MOTYT
BKJIFOYATh WCIOJb30BaHHE HMHXKEKTOpa 100 ChIpbS M APYTUX CTPYKTYP, TAKHX KaK MOKa3aHHbIE
Ha ¢ur. 1-3, s co3nanus kamenb KUAKocTH B ycTaHoBKax FCC. IToCKONBbKY pacKpbIBaeMble
croco0bl MOTYT OBITH NMPHMEHEHBl K JIFOOOMY W3 BapHAHTOB OCYIIECTBICHHS H300pETEHUs,
HOMEpa MO3MLUN He MPUBOAATCS, YTOOBI M30eXKaTh MyTaHUIBl OOO3HAUYEHUH I Pa3HBIX
BAPHUAHTOB OCYILIECTBIICHHS N300pETeHMUSI.

[0037] B COOTBETCTBHMH C BapUAHTAMH OCYIIECTBJICHHS HACTOSILIETO H300peTeHUs,
PaCTIBUISIOIINHN Ta3, TAKOH KakK map, MOXKET ObITh MMOJJaH B UHKEKTOP CBhIPhsI Yepe3 BITYCK IEPBOTO
KaHajia. 3aTeM paclbUBIIOIIMM ra3 NpOXOAUT MO MEepPBOMY KaHaly HWHXXEKTOpa ChIPbS.
OnHOBpeMEHHO WUJH A0 MOAAYH Napa B MEPBbII KaHAJ B MHXXEKTODP CBIPbsI MOXET ObITh MOJaHa
JKUAKOCTb, TaKasl KaK yIJ€BOJOPOAHOE MAcjo, MOCTYyNAoLas 4yepe3 BIyCK BTOPOrO KaHaja,
HanpuMep, U3 ChIPbEBOro pesepByapa. JKUAKOCTb MPOTEKAeT MO BTOPOMY KaHaly HHXKEKTOpPa
cbIpbs. Kpome 3TOro, »KHIKOCTh BO BTOPOM KaHajie MOXKET OBbITh HAlpaBjeHa MO TPAEKTOPHH
KUIKOCTH, OOpa3OBaHHOW KOJbBLEBBIM IPOCTPAHCTBOM MEXKIy CTEHKOH U Hapy)KHOH
MOBEPXHOCTBIO OOTEKAaeMOro KOHYCa, PACIOJIOXKEHHOTO B HMHXKEKTOpe Chipbsi. Kpome 3Toro,
JKUJIKOCTh MOXKET MEPEeMEIIaThCsl OT MEePBOro KOHLA 00TEKaeMOro KOHyca BO BTOPOM KaHaJie KO
BTOPOMY KOHIy OOTEKaeMOro KOHYCa, PaclOIO)KEHHOMY B CMECHTENIbHON KaMepe HHXKEKTOpa
CBIPBSL.

[0038] B HekOoTOpBIX BapHaHTaX OCYIIECTBJIICHUS H300PETEHUs HAMpaBJIEHHE MOTOKA
KUJIKOCTH Ha TPACKTOPHHU JKUAKOCTH MOXKET ObITh H3MEHEHO MPH MMOMOIIH MHOYKECTBA JIONMATOK
HA YaCTH HaPY’KHOH MOBEPXHOCTH OOTEKaeMOro KOHyca. 3aTeM JKUIAKOCTb MOKET BBIXOIHTH B
CMECUTEJIbHYIO KaMepy uepe3 BBIITyCK BTOPOTO KaHaja, 00pa30BaHHBIA 3a30POM MKy KOHLIOM
CTEHKH U BTOPBIM KOHIIOM O0TekaeMoro koHyca. Takike mpemycMaTpuBaeTcsi, 4TO JKUAKOCTh
MOJKeT OBbITb pacrpeneneHa B CMECHUTENbHOH KaMepe NMpH MOMOIIM BBICTYIIA Y BTOPOrO KOHIA
00TeKaeMoro KOHyca, OTKJIOHEHHOTO OT IIEHTPaJIbHON OCH WH)KEKTOpa ChIPbsl Ha 000 yroi ot
0 mo 90 rpamycoB. OZHOBPEMEHHO, PACHBUIAIOIINA ra3 MOXET BBIXOAUTb B CMECHTEJIbHYIO
KaMepy d4epe3 BBINYyCK MepBoro kasHaia. Ilo BeIXome KUIKOCTHM M PacCHbUISIOLIErO rasa U3
COOTBETCTBYIOLIMX KAHAJOB, XXHAKOCTb M PACHbUIAIOLINI Ta3 COENUHSIOTCS M CMELINBAIOTCSA

APyr C OPYroM B CMECHTENbHOH Kamepe ¢ 0Opa3oBaHHEM Kameib >KUAKOCTH U CMeCH
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PACIIBUISIOIIETO Ta3a U KUAKOCTH.

[0039] Kpome 3Toro, oOpa3oBaBLIMecs] KaIIN KUIKOCTH U CMECh PACIBUISIOLIETO ra3a u
JKUJIKOCTH MOTYT OBITh BBIBEIEHBI UY€pe3 BBIMYCKHON KaHAJl HHXXEKTOPAa ChIpbS B KOHLE
CMECUTEJIbHOW KaMepbl, IPOTHBOIIOJIOKHOM OOTekaeMoMy KOHycy. B omHoM wmnm Oonee
BapUAHTAX OCYINECTBICHUS HM300pETEeHMs KAl JKUAKOCTH M CMECh PACHbULIIOLIEro rasa H
YKUJKOCTH MOTYT OBITh MOJAHBI, HAIIPUMED, B PACIIOIOKEHHBIH BEPTHKAIBHO JTH(T-peaxkTop.

[0040] CrenmanucraM B AaHHOH OONACTH CTaHET SICHO, YTO PACKPbIBAEMbIE BAPHAHTBI
OCYILIECTBIIEHHs] M300peTeHus: 00MaialT ONHUM WK Ooyiee U3 CIEAYIOUIUX MPEUMYINECTB IO
CPABHEHHIO C OOBIYHBIMH MHXEKTOPAMU ChIPbsI MJIH MTUTAIOLIMH COTIJIAMH:

- VYMeHblLIeHHas TypOYJEHTHOCTh BO BIIYCKHOM MAacCsTHOM TpybOompoBozae Onaromapst
OoJee MIaBHOMY MEPEXOAy MOTOKA, OOTEKAIIEro KOHYC, B OTJIMYHE OT OTBEPCTHSI WK JFOOOTO
APYroro pe3Koro mnepexoja B APYTUX KOHCTPYKLHSX, CIIEIOBATENIbHO, MEHbLIEE MaJeHUe
JaBJIEHUs] HA CTOPOHE KHIKOCTH.

- bmaromapss ToMy, 4YTO MacioO BBIXOAMT M3 KaHaja C OOpa3oBaHMEM CTPYH WU
OJHOPOOHOH TOHKOH KOJBLEBOH IUIEHKH, 3HAYUTEIbHO YBEIWYHBACTCS IUIOLIAIb KOHTAKTa
MEXKIY MacliOM U PacHbUIIOIINAM ra3oM, 00JierdaeTcsi epBUYHOE pacHblICHUE WK pa30OneHne
macna. Ilpu 3TOM, yroi, mox KOTOPBIM PACHbULIOIUN ra3 CTaJKUBAETCS C MAaCISTHBIM
JUTaMEHTOM, MOJKET OBITh ONTHMHU3HUPOBAH C LENbI JOCTHKEHHS HAWIY4IIero pa3OueHus
Macia W TONy4YeHHs MeNbUalIiuX Kamenb Macia. B pe3ynprare, B COOTBETCTBHH C
OINUCBHIBAEMBIMU BApHUAHTAMH OCYINECTBJICHUS H300peTeHHsT MOXKET TpeOOBaThCs MEHbIIee
NajeHue JaBleHWs W/WIM MeHbIIE pPAaCHbUIAIOIIEro rasa JUid JOCTIDKEHUS TakOW ke
3¢ (eKTUBHOCTH PACTIBUIEHHS], YTO M B OOBIYHBIX HH)KEKTOPAX ChIPbs UM MUTAOLINX COILIAX.

- Ynyumaercs ko3dduument pabodero peryJupoBaHusi, TaKk Kak Macio U map MOJar0TCs
OTAEBbHO, U 00a pacxoza MOTYT ObITh YMEHBIIEHb! MM YBEJIMYEHbI, B 3HAYUTEIbHONH CTENEHU
Onmaromapst JydiieMy KOHTakTy Macja C MapoM, OCOOEHHOCTH CMELIMBAHUS, IPUCYLIeH
pacKpbIBaeMbIM BapHUaHTaM OCYINECTBJIECHUs HM300pETeHMs, TOrJa Kak pa3Mep Kamejib macia
COOTBETCTBYET TpeOyeMOMy THATa30HY.

- MeHblmii pa3Mep Kameidb KHIKOCTH W/MIM YJIyYLIEHHbIE Mapamerpbl paboTbl
peakTopa.

- MeHblIee mazeHne NaBJICHUS Ha CTOPOHE JKUAKOCTH M CHU)KEHUE KAIUTAIbHBIX U
SKCIUTyaTAlMOHHBIX 3aTpar.

[0041] Takum oOpa3om, pacKpblBa€Mble BapHUAHTHI OCYIIECTBICHUS HW300pETEHHS
HAINpaBJIeHbl Ha HOBBIE MHXXEKTOPBI CBHIPbsl WM MUTAIOIINE COIUIA, MPUTOAHBIC ISl (DIFOua-
katamutrueckoro kpekunra (FCC). OnHako, HOBbIe MHKEKTOPBI ChIPbsSl MJIM MHUTAOLINE COTLIA
MOryT ObITh, BOOOINE, WCIOJB30BaHbl JJISI CO3JAHUSl TPSIMOTOKA WM TMPOTHUBOTOKA
KUJIKOCTB/)KUIKOCTh, Ta3/’KUAKOCTh HJIM Ta3/Ta3 B NPUCYTCTBUH YIJIEBONOPOAOB. Takike
NPEeAyCMaTPUBAETCS, YTO HOBBIE MHXXEKTOPBI ChIPbsl WJIM IHUTAKOLINE COIUIAa MOTYT OBITH
UCTIONIb30BAHbl B JIPYTMX BapUAHTAaX IMPUMEHEHHs WHXXEKTHPOBAHUS KUIKOCTU B Pa3IMYHBIX
orpacisix mpomeinuieHHocTH nomumo FCC. B omHOM He MMeEIOIEM OrpaHUYHMTENbHOTO

XapakTeépa MHOpUMEPE HOBBIC HWHXCKTOPBI CbhIpbd WM HOUTAKOIKUE COILIa MOTYT OBITH
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WCIIOJIb30BaHbl B KaueCTBE COMeEJN BOASHOIO OXJaXAEHMs, Hampumep, Ajs TexHojoruu E-GAS
komnanun Lummus Technology LLC (Houston, Texas).

[0042] Xotst HacTosiiee M300pETEeHHE OIMMCAHO BBIIIE CO CCHUIKOW Ha OrPAaHUYEHHOE
YHCJI0 BAPUAHTOB €ro OCYIIECTBJICHHUS, CIEIUAINCTaM B JAHHOW OO0JACTH, MOJB3YIOIIUXCS
packpbiBaeMbIM H300pETEHUEM, CTAHET SICHO, YTO BO3MOXKHBI IPyTHUe BAPHAHTHI OCYIIECTBIICHUS,
HE BBIXOIMIIME 3a pPaMKu oOObeMa H300pETeHUs, OMHCAHHOIO B JaHHOM JIOKYMEHTE.
CnenoBaresbHO, 00BbEM HM300pETEHUsT OrPAHMYHMBAETCS TOJIKO MpHIaraeMoil ¢opmyJioin

nu300peTeHusl.
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®OPMYVYJIA H30BPETEHUA

1. MH>XEKTOp ChIPbsl, BKIFOYAO LU

KOPIyC, UMEIOIINNI HAPY>KHYIO CTEHKY U BHYTPEHHIOK CTEHKY,

NepBbI KaHaJ, OOpa30BaHHBIN MEXy Hapy>KHOW CTEHKOH M BHYTPEHHEH CTEHKOMH, MpH
5TOM, NIE€PBBIN KaHaJ NPeAHa3HAuYEH AJId IPHEeMa PacTbUIAIOLIErO rasa,

BTOpOil KaHay, OOpa3OBaHHbIM BHYTPEHHEH CTEHKOH, IpU 3TOM, BTOPOH KaHal
NpeJHA3HA4YeH U1 IpUeMa >KUIKOCTH, IIPU 3TOM, NEPBbIM KaHAl U BTOPOM KaHAJ pa3/eleHbl
BHYTPEHHEHN CTEHKOM,

CMECUTEJIbHYIO KaMepy Yy BBIIYCKa MEPBOrO KaHajla M BBIIyCKa BTOPOrO KaHaja, NpH
5TOM, PACHBUIAIOIIMI Ta3 W3 NEPBOrO KaHala M SKMIKOCTb M3 BTOPOTO KaHajla COYAApsIOTCS
W/ CMEIIMBAIOTCS APYr C JIPYyroM B CMECHTENbHOH Kamepe ¢ oOpa3oBaHMEM Karejb
JKUJKOCTU U CMECH PACTBUISAIOLIErO ra3a v >KUAKOCTH,

o0TeKaeMblil KOHYC, MMEIOLINI TepBbIi KOHEL], PAaCIOJOXKEHHbIH BO BTOPOM KaHase, U
BTOPOH KOHELl, PACIIOJIOKEHHBIN B CMECUTENIBHON Kamepe;

KOJIbLIEBOE MPOCTPAHCTBO MEXKIY BHYTPEHHEW CTEHKOW BTOPOrO KaHalla U Hapy>KHOU
MOBEPXHOCTBIO OOTEKaeMOro KOHyca oOpasyeT TPaeKTOPHIO ABIDKEHHS XKHIKOCTH K BBITYCKY
BTOPOrO KaHaja, MPH 3TOM, BBITYCK BTOPOro KaHaja OOpa3oOBaH 3a30pOM MEXAy KOHIIOM
BHYTPEHHEH CTEHKU M BTOPhIM KOHIIOM 00TE€KaeMOro KOHyca,

IPY 3TOM, BBICTYII Y BTOPOT'O KOHIa 00TEKaeMOro KOHyca OTKJIOHEH OT LIEHTPAIbHOW OCH
HUHXXEKTOpA ChIpbsi HA yrou oT 0 1o 90 rpanycos; u

BBITYCKHON KaHaJ y KOHIIA CMECUTEJbHON Kamephbl, MPOTHUBOIOJIIOKHOIO 00TeKaeMOMy
KOHYCY.

2. UmxexkTop mo m. 1, AONMONHUTENIBHO BKJIIOYANOINUN MHOXKECTBO JIONATOK HA YaCTH
Hapy>KHOM CTEHKH 00TeKaeMoro KOHyca.

3. Mmxekrop mo m. 1 uiam 2, mpu 3TOM, MHOMKECTBO JIOMATOK MpPEIHA3HAYEHO MJIs
M3MEHEHUS HAIIPABJICHUS ABUKEHUS )KUAKOCTH HAa TPAEKTOPUH SKUJIKOCTH.

4. VrxexkTop Mo m. 1, JOMOJHUTENbHO BKJIOUAKOLIMNA OAMH WMWiK Oosee OTOOMHHUKOB,
PacnoJIOKEHHBIX Ha PACCTOSSHUU OT HAPY’KHOH CTEHKH K LIEHTPAJIBbHONH OCH B CMECHUTEJIbHOU
Kamepe.

5. UmxekTop mo m. 4, B KOTOPOM OfHAa WM Oojiee CTEHOK OTKJOHEHBI Ha YroJl OT
Hapy>KHOH CTEHKH, U 3TOT YIOJI PaBEH yTIily 3a30pa.

6. Umxektop mo m 1, B KOTOPOM Hapy’KHash TMOBEPXHOCTb OOTEKAaeMOro KOHyca
HAKJIOHEHA TaK, YTO TPAEKTOpHUs XUAKOCTU NOCTENEHHO YMEHBUIAETCs OT MEepPBOro KOHLA
00TeKkaeMOoro KOHyca KO BTOPOMY KOHIly 00TeKaeMOro KOHyca.

7. UnxexTop 1o m. 1, B KOTOPOM yroJl HaKJIOHA BBICTYIIA JIEKUT B Auanasone ot 30 no 90
rpaaycosB.

8. Umxekrop mo m. 1, B KOTOPOM Yroj HakJIOHa BbICTyna coctasiseT oT 45 mo 75
rpaaycosB.

9. MnxexTop no 1. 1, B KOTOPOM pacHbUIAIOLIUM I'a30M SIBJISIETCS Map.

10. MUmxextop o 1. 1, B KOTOPOM JKUIKOCTh MPEACTaBIIsieT COOON YriIeBOIOPOI.
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11. UnxexTop no 1. 1, AOMOJHUTENBHO BKJIFOUAKOIIHMI BIyCK BTOPOTO KaHaja Ha KOHLE,
IIPOTHUBOIOJIOKHOM BBIITYCKHOMY KaHay.

12. UnxexTop no m. 11, NOMONHUTENBHO BKJIKOYAKOUIUN BIYCK MEPBOTO KaHala MEXIY
BIIyCKOM BTOPOT'O KaHaja U BbIIYCKHBIM KaHAJIOM.

13. Hmxexkrop mo m. 12, B KOTOPOM BIIyCK MEPBOrO KaHajla INEPHEeHIUKYJSIPEH
LIEHTPAJIbHON OCH, U BIIyCK BTOPOIO KaHaja NapaJijiesieH UeHTPaIbHON OCH.

14. UnxekTop no m. 1, B KOTOPOM Hapy>KHasi CTEHKA, BHYTPEHH:sI CTEHKA, TepBbIi KaHa
1 BTOPOM KaHaJl COOCHBI LIEHTPAJIbHON OCH.

15. Unxektop 1o 1. 1, B KOTOPOM BBIMTYCK MEPBOrO KaHajla HAKJIOHEH ¢ o0ecrieueHneM
(dbopMHUpOBaHUS yIJia aTaKu pachbuisiroIero rasa ot 0 1o 90 rpagycos.

16. YcranoBka (IFOUI-KATATUTHYECKOTO KPEKUHTA, BKITFOYAOIIAS:

PACIIONIOKEHHBII BEPTHKAIBHO JIU(T-PEAKTOp;

pereHepaTop, COOOIAOIIUICS IO TEKyUel Cpelle ¢ PACIIONOKEHHBIM BEPTUKAIBHO JTU(T-
PEaKTOpPOM U NMPEAHA3HAYEHHBIN IJIs TOAAa4U B HErO KaTaIu3aTopa WM FOPsiYMX 4acTHL,

onuH wiu OoJiee MHKEKTOPOB ChIPbS, YCTAHOBJIEHHBIX B PACIIONIOKEHHOM BEPTHUKAJIBHO
i T-peakTope, MPHU 3TOM, HHKEKTOPBI ChIPbs BKJIFOYAIOT:

KOPIyC, UMEIOIINN HAPY>KHYIO CTEHKY U BHYTPEHHIOK CTEHKY,

NepBbI KaHaJ, 0Opa30BaHHBIN MEXIy HApY>KHOW CTEHKOW M BHYTPEHHEH CTEHKOH, Ipu
5TOM, NEPBBIA KaHa NPEeAHA3HAYEH AJIs IPUEMa PACIIbUIAIOILETrO rasa,

BTOPOW KaHay, OOpa3OBaHHBI BHYTPEHHEH CTEHKOW, NIpPH 3TOM, BTOPOH KaHal
NpeNHa3sHAaYeH Ui MPUEeMa SKUIKOTO ChIpbs, NPU 3TOM, NEPBBbIM KaHal W BTOPOW KaHal
paszesieHbl BHYTPEHHEN CTEHKOM,

CMECUTEJIbHYIO KaMepy y BBIIIYCKa MEPBOr0 KaHaja M BBIIyCKa BTOPOrO KaHaja, IpU
5TOM, PAaCHbUBAIOIIUNA a3 U3 MEPBOTO KaHajla W JKUAKOCTb U3 BTOPOrO KaHajla CMEIIUBAIOTCS
APyr € IOPYroM B CMECHTENbHOH KaMepe ¢ OOpa3oBaHUEM Kameib >XUAKOCTH U CMeCH
PacHbUIAIOIIErO ra3a U KUIKOCTH,

o0TeKaeMblil KOHYC, UMEIOLINI TIepBbIi KOHEL|, PACIOJOXKEHHbIH BO BTOPOM KaHaje, U
BTOPOW KOHELl, PACHOJIOKEHHBIN B CMECUTENIBHON KaMmepe;

KOJIbLIEBOE MPOCTPAHCTBO MEXKIY BHYTPEHHEW CTEHKOW BTOPOrO KaHalla U Hapy>KHOU
NIOBEPXHOCTBIO 00TEKaeMOro KOHyca, o0pas3yrolnee TPaeKTOPUIO IBM)KEHHUS JKHIKOCTH K
BBITYCKY BTOPOrO KaHaja, MPU 3TOM, BBITYCK BTOPOrO KaHaja OOpa3OBaH 3a30pOM MEXIY
KOHILIOM BHYTPEHHEH CTEHKH U BTOPBIM KOHIIOM O0TEKaeMOro KOHYyca,

IPY 3TOM, BBICTYII Y BTOPOT'O KOHIa 00TEKaeMOro KOHyCa OTKJIOHEH OT LIEHTPAJIbHON OCH
WHXKEKTOpa CbIpbst Ha yrou ot 0 go 90 rpanycos; u

BBITyCKHON KaHaJ y KOHIIA CMECHUTENbHONW KaMephbl, MPOTHUBOIOJIOKHOIO 00TEKaeMOMY
KOHYCY,

IIPU O5TOM, KaIUIM >KUAKOCTH M CMECh PAaCHbUISIIOLIErO ra3a M >KUAKOCTH MOCTYyNAalT B
PACIIONIOKEHHBIN BEPTUKAJIBHO JU(PT-PEaKTOP UYepe3 BBITYCKHOW KaHaJl OJHOro uim Oonee
HUHXXEKTOPOB ChIPbSI.

17. YcranoBka o 1. 16, B KOTOpo#t onuH uian Oonee HHKEKTOPOB ChIPbS PACIIONIOKEHBI
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BOJIN3M HIDKHEH 9aCcTH PaCIOIOKEHHOTO BEPTUKAIBHO JIN(PT-peaKTopa.

18. Cioco0, BKIIFOYAIOIIUH CTAANH, HA KOTOPBIX

00eCcreunBaroT MOTOK PACHBUISIONIET0 ra3a uepe3 nepBblil KaHaJl HHXKEKTOPA ChIPbS;

o0ecrneynBaoT MOTOK JKUAKOCTH 4Yepe3 BTOPOM KaHal HHXKEKTOpa CBIPbs, IPU 3TOM,
NEepPBbIN KaHAJT U BTOPOI KaHaJl B HHXXEKTOPE ChIPbsl Pa3/1€JIeHbl CTEHKOM;

HANpaBJSIIOT  JKUAKOCTh IO TPAGKTOPUH SKUIKOCTH, OOpa3sOBAHHOW KOJIBLIEBBIM
IPOCTPAHCTBOM MEXAY CTEHKOH U Hapy>KHOH IOBEPXHOCTBIO OOTEKAaeMOro KOHyCa BHYTpPHU
WH)KEKTOpA CBIPbsI, TIPH 3TOM KHIKOCTb MEPEMEIIAETCsI OT MEPBOr0 KOHIAa 00TeKaeMOoro KOHyca
BO BTOPOM KaHajie KO BTOPOMY KOHILly OOT€KaeMOro KOHycCa, HaXOHSILIEMyCsl B CMECHTEIbHON
KaMmepe UHXKEKTOpa ChIPhs,

BBIMMYCKAIOT JKUAKOCTb B CMECHUTENbHYIO KaMepy uepe3 BBIIYCK BTOPOrO KaHaia,
00pa3oBaHHBIA 3a30pOM MEXIy KOHIIOM CTEHKH W BTOPbIM KOHILIOM OOTEKaeMOro KOHyca,
pacmipesnenss KUAKOCTb B CMECUTENbHOM Kamepe INpU INOMOIIM BBICTYNAa y BTOPOrO KOHIA
00TeKaeMOro KOHyCca, OTKJIOHEHHOTO OT LIEHTPAJIbHON OCH MHXKEKTOpa ChIpbsi Ha yrou ot 0 1o 90
rpasycos;

BBIIYCKAIOT PACTbUISIFOIINIM a3 B CMECUTEJbHYIO KaMepy Uepe3 BbIYyCK NEPBOro KaHaua,

O0BETUHSIIOT JKUAKOCTh M3 BTOPOrO KaHala U PACHbUISIOIINN ra3 U3 MEpBOro KaHaja B
CMECHUTEJIbHON KaMepe ¢ 0Opa3oBaHHEM Karesb >KUAKOCTH, IOJydas CMECh PACHBUIAIOIIEro rasa
U Kareib KUAKOCTU; U

BBITYCKAIOT CMECh PACIBUIAIOLIErO ra3a M Kamejib *KUAKOCTU uepe3 BBITYCKHOM KaHal
MH)KEKTOpA ChIPbsl Y KOHIIA CMECUTENIbHOM KaMephbl, MPOTHBOIOJIOKHOTO 00TEKaeMOMY COILTY.

19. Cnoco® mo n. 18, 1OMONMHUTENPHO BKJIIOYAIOIIMN W3MEHEHHE HalpaBlieHHE IOTOKa
JKUAKOCTU HAa TPAEKTOPUU >KUIAKOCTH NPH MOMOIIM MHOKECTBA JIOMATOK HA YaCTH HAPYKHOU
HIOBEPXHOCTH 00TEKaeMOro KOHyCa.

20. Cnocob mo m. 18, DONMOJHUTENBHO BKIIOYANOLIMN MPEABAPUTENIBHOE CMEIINBAHHUE
PaCHBUISAIOIIETO ra3a ¢ JKUAKOCTBIO BO BTOPOM KaHaJIe [0 MOTOKY BbIIIe 00TEKaeMOro KOHyca.

ITo noBepenHocTn
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