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MIOJTYYEHHOTO B pe3y/bTare KOHBEPCHH TEXHOJIOTMYECKOTO ra3a IOTOKa MPOAYKTa, KOTOPHIH ITPOXOINUT B
OCEBOM HallpaBJICHUU Yepe3 CJIOH KaTajau3aTopa B OJHOM MM Oojiee MOIYISX B LEHTPAJIbHYIO TPYyOy,
MIPEAYCMOTPEHO KOJUIEKTOPHOE YCTPOICTBO.
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ApunabaTnyeckuii KOHBepPTep € 0CEBbIM MOTOKOM

Hacrosimee nzo0pereHne OTHOCHTCS K annadaTHYeCKOMy KOHBEPTEPY C OCEBBIM
IIOTOKOM, B KOTOPOM TEXHOJOTHYECKUIl Ia3 MOCTYMaeT OT BHELIHEro KOJbLEBOTO
MPOCTPAHCTBA BO BHYTPEHHIOK LEHTPAIBHYIO TPYOy Yepes3 CJIoii KaTaau3aropa, puiem

OCYILIECTBIIAIOT KOHBEPCUIO TEXHOJOTHYCCKOI'o ra3a € rmoJiyd4eHHUEM IPOAYKTa.

B wactHOCTH, HacTosiiiee U300pETeHHe OTHOCUTCS K TEXHHYECKHUM PELICHHSM
M30TEPMUYECKUX WA NCEBAOU30TEPMUUECKUX XUMUYECKUX pPeakTopoB. M3BecTHO, UTO
U30TEPMHUYECKHE WA TICEBJOU3OTEPMUUECKHE XUMHUYECKHE PEaKTOPbl CHAOKEHBI
BHYTPEHHUM TEIUIOOOMEHHUKOM, KOTOPBIH HCHONB3YIOT IJIsi 0OecmeueHusl peakropa
TEIIOM WX AJ1s1 OTBOJA TeIIa XUMUYECKON PEaKLIUK, KOTOpast POUCXOAUT B PEAKTOpE.
TennooOMEHHHMK, Kak TMPaBHJIO, pPACIOJOXKEH B KAaTAINTHYECKOM CJIO€ BHYTPH
PEaKLMOHHON 30HBI, M OH CIYXUT AJs MOAAEP:KaHHWs TEMIEepaTypbl pPEareHTOB B
ONTUMAJIbHOM JIHAaNa30He M JJISI KOMIIEHCALIUU TEeIUla, KOTOPOE BBIPA0ATHIBACTCS HIIU
MOTJIOIAETC B XOA€ caMou peakuuu. IIoMUMO mpodero, M30TEpMHUYECKUE PEAKTOPbI
OOBIYHO MCHOJIB3YIOT HA 3aBOJAX IO MPOU3BOACTBY METAHOJIA UM AMMHAKA, TIPH 3TOM

p€aKknn CUHTE3a METAHOJIA U aMMHAKa SABJIAKOTCA S5K30TCPMHUYCCKUMU.

OO1men3BecTHO, YTO AJIsi OONACTH MPOMBIIIIIIEHHOTO MPOU3BOACTBA XUMHUYECKHX
COEMHEHUH, TaKMX KaK METAaHOJN M aMMHaK, HeoOXOmuMO pa3padoTaTh IMpPOLECCHI
TeTEePOreHHOr0 CHHTE3a C BBICOKUM KO3((PHUIIMEHTOM KOHBEPCHU PEAreHTOB, a TaKXkKe
pa3paboTaTh YCTAaHOBKHU ¢ OOJIBIIUMU MOILTHOCTSIMH M C HU3KUM SHEPTONOTpeOIeHHEM,
KOTOpbIe He TpeOoBa Obl OOJNBIINX KAMUTANOBIOKEHHUH. JIJis TakuX 1eNell H3BeCTHbI
PEaKTOPBI Il OCYIIECTBICHHS KATATUTUYECKUX XUMUYECKUX PEAKLUH C MPaKTUIECKU
WIMHIPUYECKAM BHEITHUM KOPITYCOM C COOTBETCTBYIOIIUMH BXOHBIMH/BBIXOTHBIMU
OTBEPCTUSIMHU JJISl PEareHTOB U MPOAYKTOB PEAKLUH U C KATAJUTUYECKUM CJIOEM, B
KOTOPBIN BCTPOEH TETIOOOMEHHBIN OJIOK, CIIOCOOHBIN OTBOAUTH TEILIO OT PEArHPYHOIIHX
ra3oB, €CJIM peaKkHHs SBISIETCS HK30TEPMHUYECKOH, MM HAoO0OpOT, CHOCOOHBIH
o0ecreynBaTh PEAKTOp TEIUIOM, €CIHM PeakUus sBiseTcsl 3HAaoTrepmuueckoi. Takue
pPEaKTOPbl HMEHYIOTCS TCEBAOM30TEPMHUYECKIMU WM TIPOCTO H30TEPMHUYECKHMH,
NIOCKOJIbKY TEMIIepaTypa B PEAKTOpPe MOAAEPIKUBAETCS TEIUIOOOMEHHBIM OJIOKOM B

ONpEaACICHHOM OUAITA30HE.



KoHnBeprepbl aMMuaka MpeacTaBIsIFOT COOOH CIOXKHBIE YCTPOICTBA M3-3a TOTO,
4TO, KaK YK€ YIOMUHAJIOCh, CUHTE3 aMMHaKa M3 a30Ta U ra3o00pa3HOro BOAOPOAA
(mpuOIM3UTENbHO B OTHOLIEHUH 1:3) SBIAETCS 3K30TEPMHUUECKON peakluel, Koropas
IPOXOAUT MPH BBICOKHX TEMIIEpaTypax U MPH BHICOKOM JaBieHHH. Takum 00Opasom,
MEXIy HECKOJbKMMH KaTaJIUTHYECKUMH 30HAMM, KaK IPAaBUIO, HCIOJNb3YIOT
IPOMEKYTOYHOE OXJIAKAEHHE IS IOANEeP KAHISI KHHETUKU U YCJIOBUH PAaBHOBECHS AJIS
obecnieyeHus: onTUMaNbHOM 3¢ pekTruBHOCTH KOHBepcuu. Kpome Toro, mpu 3TOM JOJKHA
OBITh TIPEAYCMOTPEHA BO3MOKHOCTb OOCIYKMBAHUS KATATUTHYECKHX 30H, HAIpUMEp,
AJIsT PETyJSIPHOTO YAAJIEHUS M 3aMEHbl KaTalIn3aTOPOB, KOTAA KaTaJIU3aTOPBl TEPSIOT

3¢ (HeKTUBHOCTE.

H3-3a TOro, YTO KOHBEPTEPbl AaMMHAaKa MPEACTABISIIOT COOOH CIIOXKHBIE
YCTPOHCTBA, M H3-3a TOrO, YTO OHHU SIBJSIIOTCS BAKHOW YacThIO OOOPYAOBaHUS,
NPEANPUHUMAETCST MHOTO YCHJIMH JJs1 moBbIieHuss ux s¢¢exktuBHocTH. Tak, B
nokymente US 2004/0096370 Al ommcaH BEpTUKAIbHBIA KOHBEPTEP aMMHaKa C
pa3fenpHbIM MOTOKOM, B KOTOPOM KAaTaJUTHYECKas 30HA C HEMOJABMKHBIM CJIOEM
KaTaJu3aTopa MEXaHWYeCKH pas3feleHa Ha [Ba MapajuleNbHO (PyHKIMOHHUPYHOIIUX
o0beMa KaTanu3aTopa W /IBa ra3oBbIX NoToka. IIpu Takol KOHCTPYKLMH OTHOLIEHHE
ra3oBOoro IOTOKa K OOBbeMy KaTaniu3aTopa MOAJEP:KUBAIOT TakuM 00pa3oM, UTO
3 PeKTUBHOCTb KaTanuzaTopa He cHukaercs. Clion KaTanu3aTopa U JIMHUHU Ta30BOrO
IIOTOKA BBITTOJIHEHBI TAKUM 00pa3oM, YTO uepe3 KaXAbli 00beM KaTaian3aTopa ra3oBbIi

IMOTOK NOCTYIAET CBEPXY BHU3.

B cootBercTBun ¢ nokymentom US 2008/0014137 Al, mpou3BOACTBO aMMHaKa
OCYINECTBJISIIOT B KOHBEpTEpPE, B  KOTOPOM MOIryT ObITb  OOecredYeHbl
NICEBIOU30TEPMUYECKHE YCJIOBUS C IOMOIIBK0 KOHBEKL[MOHHOTO  OXJIAXKIEHUs
PEAKIIMOHHON 30HbI TyTEM PaCIOJIOKEHUs, 10 MEHbLIEH Mepe, YaCTH YKa3aHHOW 30HbI B
HETIPSIMOM KOHTAaKTe€ C MOTOKOM TOpSYero rasa, Harpumep, OTpabOTaHHOTO rasa HIn

NpeABapUTEIbHO HArpeToro rasa.

Hcnonb3oBaHue pPEAKTOPOB € OCEBBIM-PAAMANBHBIM IOTOKOM B MPOLECCAX
CHHTE3a caMO IO ce0e M3BECTHO CIelHaancTaM. Takoe HCHOJIb30BaHHE H3BECTHO,
HanpuMmep, u3 aokymenta US 5.427.760, B KOTOPOM ONHUCAHBI PEAKTOPBI C OCEBBIM-
paavalbHBIM OTOKOM B KOHTYpe CHHTe3a bpayHa ¢ BHEIIHUM Teronornorurenaem. B
nokymente US 4.372.920 onucaH peakTop C OCEBBbIM-PAaaUalbHBIM ITOTOKOM IS

UCIOJIb30BaHMs B T€TEPOr€HHOM CUHTe3€e, a B TokymeHte US 5.352.428 onucan cuHTe3



aMMHaKa ¢ BBICOKOH 3¢ dexkTuBHOCTRIO KOHBepcuu. Ha @ur. 4 ykazaHHOrO MocieaHUM
narenta CIIIA npuBeneHoO M300pakeHHE PEAKTOPa C OCEBBIM-PAAMAIBHBIM ITOTOKOM,

MPEeIHA3HAYEHHOTO JIsl UCIIOJIb30BAHUS B ONMCAHHOM YCTPOMCTBE U IpoLiecce.

B nokymenTe US 2002/0102192 A1 onucan KaTaIUTUYECKUI peakTop, B KOTOPOM
MOXKeT ObITh 0OecnedeH OCEeBOM-paguajbHbIi MMOTOK, NPEMMYLIECTBOM Yero SIBISETCS
YMEHBIIEHWE pPAa3HUIbl MOABJIECHUI, INPH OSTOM OTCYTCTBYeT HEOOXOOUMOCTb B
HCIIOJIb30BAHUHU CJIO’KHBIX BHYTPUPEAKTOPHBIX YCTPOMCTB. B yka3aHHOM peakTope
HNMEOTCA BXOOHDBIE U BbIXOAHBIC ITOPTHI U clioit KaTaJn3aTopa B BUAC YaCTHUL, KOTOprfI
PACIIONOKEH BOKPYT LIEHTPAJIBHON 30HBI, KOTOPast IMEET COOOIIEHHEe C OJJHIM U3 TOPTOB
U B KOTOpPOH OOecreymBaeTcsi MEHbIIee CONMPOTUBJICHHWE MOTOKY IO CPAaBHEHHIO C
JaCTULIAMH KaTaln3aTtopa. BeicoTa meHTpanbHOI 00JacTH B CI0€ KaTalu3aropa paBHA
BBICOTE, IO MeHbIIEN MEPE, OOoJIbIIEH YaCTH CII0s KaTaJ3aTopa, BHCIIHAA MOBEPXHOCTDH
CJIOS KaTaJIN3aTOPa MEHbIIE MOBEPXHOCTU PEAKTOPA, TAKUM 00pa3oM, MEKAY BHEIIHEH
MOBEPXHOCTBIO CJIOS KaTalu3aTopa W BHYTPEHHUMH CTEHKaMH peakTopa OCTaeTcs
NPOCTPAHCTBO, MPHU 3TOM YKa3aHHOE MPOCTPAHCTBO 3allOJIHEHO MAaTepUAIOM B BUIE
YaCcTHL], KOTOPBIH OOECHeYnBAET MEHbIIEe CONMPOTUBJIEHHE MOTOKY IO CPaBHEHHUIO C

JaCTHULIAMU KaTajin3aTopa.

B noxymente EP 2 167 226 B1 onucana cucrema CTEHOK Il KaTAIUTUYECKUX
CJIOEB PEAKTOPOB I'ETEPOr€HHOI0 CHHTE3a XMMUYECKUX COeAUHEHHU. Takue peakTopbl
CHAa0KEeHbI HETIOBUKHBIMH CJIOSIMH KaTaJIu3aTOpa, MOMEPEeK KOTOPBIX MPOXOAUT MOTOK
CHUHTE3-Ta3a, B YaCTHOCTH, OCEBOI-paiMaIbHBIN MMOTOK. JTa KOHCTPYKLUSA MOXKET UMETh
CXOICTBO C KOHCTPYKIMEHW peakTopa IO HACTOSIIEMY H300PETeHUIO, OHAKO B

YKa3aHHOM JIOKYMEHTE He PaCCMaTPHUBAETCS] KOHQUTYPALIUST €eMKOCTH.

MHOroC/IONHbIN  KaTaJUTUYECKUH  KOHBEPTEp C  IPOMEXYTOYHBIMU
MESKCIIOMHBIMH TEIUIOOOMEHHUKAMH, COAEPIKAIINA HECKOJIbKO KaTaJTUTUYECKHX CIIOEB,
PACIIONIOKEHHBIX OJMH HaJ OAHUM, U OOBIYHOE TETIOOOMEHHOE YCTPOMCTBO, OMUCAH B
nokymente EP 2 759 338 Al. KoHCTpYKIHs 3TOr0 KOHBEPTEpa UMEET Majio OOIIEero ¢
KOHCTPYKLMEH peakTopa C OCEBbIM/PAaJHAIbHBIM IOTOKOM IO  HACTOSLIEMY

H300PETEHHIO.

Haxkonen, B nokymente US 2004/0204507 Al onncaH oxnaXJaeMblii KOHBEPTED
C OCEBBIM-PAaHAJBHBIM MOTOKOM, COAEPKALIWNi KOJIbLIEBOM CJIONW Karajliu3aTropa Hu
HECKOJIBKO OXJIAXKJAKOIIUX MaHesel, KOTOpble PaclooXKeHbl paiualbHO BHYTPH CJOS

KaTaJau3aTopa, U KOTOPBIE OKPYXKAIT LEHTpajbHyl0 TpyOy. Cnoil karamusatopa u



KOPITyC KOHBepTepa OOpasyrOT BHEILIHEE KOJIbLIEBOE MPOCTPAHCTBO, Yepe3 KOTOpoe B
CJIOM KaTaJIU3aTopa NOCTYNAET TEXHOJIOTMUECKUN ra3. TeXHONOrn4eckuil ra3 nocTynaer
yepes CJIOW KaTalnu3aTopa B OCEBOM-PaJMajbHOM HAIPABJICHUU U 3aT€M COOUpPAETCs B
ueHtpanbHoi TpyOe. KoHBepTep ¢ oceBbIM/paiuajbHbIM MOTOKOM IO HACTOSIIEMY
U300pEeTEHHI0 OTJIMYAETCS OT KOHBEPTEPA, OMUCAHHOTO B YKA3aHHOW 3asBKE HAa MATEHT
CIIIA, B TOM acrmekTe, YTO CJIOH KaTajlu3aTopa pasfesieH Ha HECKOJbKO OJUHAKOBBIX
MOI[y.HCﬁ, KOTOpPBIC PacCIIOJIOXKCHbI OAWMH HaA OAHHM, a TAaKKE B TOM aCIECKTE, YTO
TEXHOJIOTMUECKUN ra3 MOCTYMaeT Yepe3 OXJKAAOUINE aHeIu Ui TPeABAPUTEIbHOTO

Harp€BaHusd rasa.

Korma B KaTajqMTHYECKOM KOHBEpPTEpE C HEMOABIDKHBIM CJIOEM HEOOXOINM
HU3KUH Nepenaj JaBJeHUs], 3a4acTy0 MPEANOYTUTENbHBIM SIBJIAETCS TUII KOHBEPTEpaA C
paavalbHBIM MOTOKOM. TeM He MeHee, B OTHAENbHBIX ClIy4asX, HallpUMep, B Clydae C
OXJIAKIAEMBIM CJIOE€M KaTaJlM3aTopa, B CJIy4ae yCaJKM KaTajau3aTopa WIM B CIy4ae,
KOTZIa YaCTHUIIbl KATAIN3aTOPa HMEIOT HU3KYIO MPOYHOCTh OHOBPEMEHHO MPHU OOJBIION
BBICOTE CJIOSI KaTalIN3aTOPa, TAKOE PELIEHUe He SIBJIIETCs Le1eCOO0pa3HbIM, TIO3TOMY B
TAKUX CJy4asiX MPEANOYTUTENIbHBIMU  SBJISIFOTCS  PEAKTOPBl C  MEXCIIOWHBIM

OXJIAXKACHUEM WJIH NTAPAJIJICIIbHBIC PCAKTOPbI.

Permenne MOXXET COCTOATH B 3aMEHE CJIOS C paAUaIbHBIM TOTOKOM HECKOJBKUMH,
PacnoJIOXKEHHbIMU OIHA HAJl OJHOW OIMHAKOBBIMH €MKOCTSIMU C OCEBBIM ITOTOKOM.
HecmoTpst Ha TO, 4TO B KaKOOH OTAENbHON €MKOCTH HANpPaBJICHUE MOTOKA SIBISIETCS
OCEBBbIM, BEChb OJIOK MOXKET MPEACTaBIATbh COOOH PeakTop C pagualibHbIM MOTOKOM, B
KOTOPOM, HarpuMep, MUCXOMHBIN IMOTOK UAET OT BHEIIHETO KOJbLIEBOrO MPOCTPAHCTBRA, a
BBIXOJISIIIMI MOTOK U3 PEAKTOpPa MOCTYMAeT BO BHYTPEHHIOK TpyOy. BricoTa ciiost MoskeT
PeryJarpoBaThCSl TaKUM 00pa3oM, YTOObI OOECIeYUTh COOTBETCTBHE TPEOOBAHHIO IO
nepenaay OaBJICHUS U CHJIE Karaju3atopa 0e3 M3MEeHEeHHs] NMPUHLUIMUAAIBHOU CXEeMbI

peakTopa.

Takum oOpasoM, Hacrosiee H300pEeTEeHHEe OTHOCUTCS K aauadaTHYeCKOMY
KOHBEPTEPY € OCECBBIM IIOTOKOM, B KOTOPOM TEXHOJIOTHYECKHI Ta3 nocrynacr oOT
BHELIHETrO KOJIbLIEBOIO MPOCTPAHCTBA BO BHYTPEHHIOI LIEHTPAJIbHYIO TpyOy Yepe3 clioi
KaTajgu3aTtopa, TMPHYeM OCYINECTBIISIIOT KOHBEPCHUIO TEXHOJIOIMYECKOro Trasa ¢
MIOJIyYEHUEM IIPOAYKTA, IIPU 5TOM

— CJIOM KaTaJu3aTopa COAEPIKUT, IO MEHbIIEH Mepe, OAUH MOAYJb, COAEPKALUN

OZIVH HJIH OOJIee CJI0eB KaTalinu3aTopa ¢ BBICOTOH hgar,



- U1 TOJA4YM TMOTOKA TEXHOJIOTHYECKOrO ras3a OT BHELIHEro KOJbLEBOTO
NPOCTPAHCTBA K BXOJHOH 4YacTH OJHOTrO WM OoJjiee MOAYyJeH HMpeayCMOTPEHO
YCTPOMCTBO NOAAYH, U

- Ui TOJa4yu TOJIYYEHHOTO B PEe3yJIbTaTe KOHBEPCHM TEXHOJIOTHYECKOrO Trasa
MOTOKA MPOJYKTA, KOTOPBIM MPOXOAUT B OCEBOM HAMNPABJICHUH 4Yepe3 CIIOU
KaTaiu3aTopa B OJHOM Wi 0Oojiee MOAYJsX B LEHTpajbHyH TpYOy,

IPENyCMOTPEHO KOJJIEKTOPHOE YCTPOHCTBO.

KoHcTpykims, KOoraa KOHBEpTEpP BKJIIOYAET BHEIIHEE KOJbLIEBOE MPOCTPAHCTBO,
yepe3 KOTOpOe NONAeTCsl TEXHOJOTMYECKUH ra3, yYCTPOHCTBO NOAAYU AJIsl MOJAA4YHU
TEXHOJIOTMYECKOr0 ra3a OT KOJbLEBOrO MPOCTPAHCTBA K BXOAHOW YaCTH, MO MEHbIIEH
Mepe, OTHOTO MOAYJISA, COAEPIKAILIero, 0 MEHbINeil Mepe, OANH CJIOH KaTalau3aTropa, a
TaKke KOJUIEKTOPHOE YCTPOMCTBO AJIst cOOpa MOTOKA MPOAYKTA, T. €. TEXHOJIOTHYECKOTO
rasa, MPOLIEAIIEro Yepe3 KaTaau3aTop B MOAyJe, U Ui MOAAYU COOPAHHOrO MOTOKA
NPOAYKTa BO BHYTPEHHIOK LEHTPAIbHYI TpyOy, oOecrnednBaeT HECKOJBKO
[IPEUMYLIECTB, HAIIPUMED:

- B Clly4ae 3K30T€PMUYECKOH peakuuu Al KOPIyca PeaKTopa MOAAEP>KUBAETCS

MHWHUMAJIBHO BO3MOKHas TEMIIEPATYPa,;

— C WUCNONB30BAHUEM MOJYJeH, COAepsKalluX KaTaau3aTop(-bl), YHMPOLIAETCS
3arpyska/pasrpyska KaTajau3aTropa, IOCKOJIbKY 3arpy3Ka/pasrpy3ka KaTtaiauzaTopa

B MOJYJIH MOXXET OCYIIECTBJIATHCS BHE KOHBEPTEPA,

— MOJIyJbHAasi KOHCTPYKLUsSI OOeCreunBaeT BHYTPEHHEE pas3/ieleHHe MOTOKa, YTO
3HAYHUTENIbHO CHIYKAET OOLIHI Mepernas AaBjiIeHHs B PeakTope;
— VYHHUHKaJbHass MOAYyJIbHAsA KOHCTPYKLHUA TIIO3BOJIACT HCIIOJB30BATh MOAYJIU C

pa3HBIM TUamMeTpoM 1yist Oosee 3(h(HEeKTUBHOTO UCTIONIb30BaHUS 00bEMa peaKkTopa.

MonynpHast KOHCTPYKIUSI OOECIeYMBAaeT HU3KOE OTHOLIEHHE IUaMeTpa H
BBICOTBI PEAKTOpPa, B PE3yJIbTaTe Yero YMEHBINAeTCs IUIOMaab, HeoOXomumas st

pasMeleH sl PeakTopa, U YIPOLIAeTCsl €0 TPAHCIIOPTHPOBKA.

B cootBeTcTBUM C €le OHUM MPEANOYTHUTENBHBIM BAPHAHTOM OCYIIECTBICHUS
KOHBEPTEP C OCEBBIM TMOTOKOM BBIMOJHEH ¢ BO3MOXKHOCTBIO MApaJlIeIbHOTO W/ WU
NOCJIEIOBATENILHOrO (DYHKIIMOHUPOBAHMS ABYX MM Oonee moxayned. B wactHocTH, €
UCTIOJIb30BAaHNEM KOHCTPYKIIMH C TapajuleIbHbIMA MOXAYJISIMH  OOECTIeunBaETCS
KOHCTPYKIIHS peakTopa ¢ OOIKUM HU3KUM IePeraioM aBJISHHs B CJIOSIX KaTaJan3aTropa ¢

OCEBBIM ITOTOKOM. MOz1yJ 11 MOTYT OBITh PAaCIIOJIOKEHbI ITAPAIIENBbHO, YTOOBI YMEHBIINUTD



nepenan AaBJICHUA, WJIW MOAOYJIM MOTYT OBITh PacCoJIOKEHBI TOCIEAOBATEIIbHO, 4TOOBI

YBECJIUYUTH CTCTICHb KOHBEPCUU.

IIpennoyTuTeabHO, KOHBEPTEP BBIMOJHEH C BO3MOXKHOCTBIO OOECIeYeHHUs BO
BCEX MapajuleNibHO (YHKLUMOHHPYIOIIMX MOAYJSX Iepenana paeieHus Dp w,
CJIeIOBaTeNIbHO, OOBEMHOI CKOpPOCTH, Spv, B mpemenax + 5%. Orto obecneuut
PaBHOMEPHOE pPACIpeAesIeHHuEe ra3a OTHOCHUTEJBHO KaTaln3aTopa MEXAy MOIYJISMH,
yroObl  O0ECNeunTh OJUHAKOBBIH  WMJIM  TPAKTHUYECKUH  OJUHAKOBBIA  IMOTOK
TEXHOJIOTHUECKOro rasa uyepe3 monynu. [lpeanodyrurensHo mepenaa AaBie€HUS MEXKIY
Moay siMu 030K K 0%, MOCKOJIBKY 3TO 00eCIeunuT PABHOMEPHOE pacipeesieHre ra3a
MEXTy MONYJIsIMH, Oaromapsi yemy oOecreurnBaeTCsi ONTUMAIbHAST IPOU3BOAUTENBHOCTD

peakTopa.

Kaxxaplit MOIyJIb MOXKET cOnepkaTh OAMH WIH Oojiee aanabaTHYecKuX CIIOEB
KaTaJIM3aTopa, MpUYeM yKa3aHHbIN agunadaTuueckuil cioi (ciaon) umeer nuametp dam,
IUIOIIA/Ib TOTIEPEYHOTO CEYEHHUs] Aam U BBICOTY Ham, TpU 3TOM B mapajuieabHO
(YHKUMOHUPYIOIIMX MOAYJISAX BbICOTA Haxn C1OS/ClTOEB amuadaTHueckoro KaTtajansaropa
SIBJISIETCS] OMMHAKOBOM * 5%, mpeanouTuTenbHo +- 0%, 4To0bI 00eceunTsh B KOHBEpTEpe
ONTUMH3HPOBAHHBIM MOTOK Yepe3 Bce MOAyJIHM peakropa. Kaxapiii u3 mapaiienbHO
(YHKLMOHUPYIOLIUX MOy JIEH MPEANOYTUTENBHO COAEPIKUT KaTaIN3aTOP OIHOTO U TOTO

JKE TUIIA.

MOI[yJ'II/I NpeaAnoOYTUTCIIbHO MOTYT HMETb OAWHAKOBYHO MJIM NPAKTHYCCKU
OOWHAKOBYHO BBICOTY KaTajiu3aTopa 157058 0% MOT'yT COAEPIKATD KaTaIU3aTOP OAHOIO U TOr'O

JKE€ TUIIA.

Takum 00pa3oMm, MPennoYTHTEIBHO, YTOOBI MAPAUIENbHO (HYHKIIMOHUPYIOIIUE
MOAYJIH WMEIH  OJUWHAKOBYKD  KOH(UIYpALMIO  KaTajiu3aTropa, TOrJa  Kak
NIOCJIEIOBATENIbHO (DYHKIIMOHUPYIOLINE MOIYJM MOTYT MMETh pa3Hble KOH(HUTrypauuu
KaTaJIM3aToOpa, IOCKOJIbKY ONTHUMAaJbHble TPEeOOBAHWS B OTHOIIEHWH IPAKTHUECKH
onuHakoBoro dP i mapannenbHeIX MOIYJIel He MPUMEHSIOTCS K IOCJIEA0BATEIbHBIM

MOZYJISIM.

B nemnom, Moxer ObITh KENATeIbHO MMETh OAMHAKOBYIO OOBEMHYIO CKOPOCTb
MOTOKA, MO MEHBbIIEH Mepe, 4epe3 HEKOTOPble MOIYJH, NMPEANOYTUTEIBbHO 4Yepe3 BCe
MOAYJIH, YTOOBI OOECIEeYNTh PAaBHYK) KOHBEPCHIO TEXHOJIOTMYECKOTO Tasza IPH €ro

MPOXOXKJIEHUU Yepe3 MOJYJIH.



Takum o6pa30M, ONpeaAnIOYTUTEIbHO MOAYJIM BBIIIOJHCHBI C BO3MOXHOCTBIO
o0ecriedeHnsT OAMHAKOBOW OOBEMHOH CKOPOCTM B  KaXIOM M3  MOAYJeH,
byHKUHMOHMpPYIOIIMX napasuiensHo. Hampumep, Bce MOAYIM MOTYT UMETh OJMHAKOBYIO
BBICOTY U COAEpKaThb CJOM OAMHAKOBOIO KaTaiusaTtopa. Jlmamerp mopmynieldl MOKeT
BapbUPOBATHCS, HAIIPUMEP, YTOOBI MOYJIH MOIJIH (PU3MYECKH pa3MeInaThCsi B Pa3HbIX
30HAX KOHBEPTepa, MPH YCJIOBHH, YTO KOH(PUIypauusi KaTalu3aTopa OJMHAKOBA IS

KaTajin3aTopa BO BCEX MOAYJIAX.

Kak mnpaBuno, kopmyc peakropa HMeeT [IHO, a WHOTAAa TaKke BEPXHIOH
cepuuecKyro WIH 3JUTUIICOUTATBHYIO CEKIMIO ¢ YMEHBIICHHBIM TUAaMETPOM. BaykHbIM
NPU3HAKOM HACTOSIIIEr0 W300PETEeHUs SIBISIETCS] TO, YTO MOAYJH MOTYT UMETh Pa3HbIE
OMaMEeTPhl TaKKE MPH HX MapaJUICTbHOM (YHKIIMOHHPOBAHUH, YTO MOXET OBIThb
IOCTHTHYTO TIPU COOJIFOJIEHUH BBILICYKA3aHHBIX TPEOOBAHMIA K MOIYJIO, TaK KaK MpPHU
3TOM BCE PaBHO OyAET JOCTHraThbCs PaBHOMEPHOE paclpenesieHHe rasa Ha IUIOINAab

KaTaJau3aTopa.

Bce wnm  HekoTOpble MOAYJIM MOTYT OBITh CHAOKEHBI YCTPOWCTBAMH,
MO3BOJISIIOIUMHE M3BJIEKATh MOAYJb U3 PEAKTOpPa W/MIIH BCTABJIATH MOXYJIb B PEAKTOP,
9YTOOBI o0ecreynThb BO3MOXXHOCTb 3arpy3Ku KaTaJIn3aToOpa/BBITPY3KH

KaTajan3aTopa/o0ciTy KUBaHHsI MOAYJISI BHE PeakTopa.

Monyns/MOAynM NPEeanoYTUTEIBHO UMEET/MMEI0T AUaMeTpP, KOTOPbIH MEHbIIe
BHYTPEHHETr0 JuaMeTpa KOpIyca KOHBEpTepa/peaklMOHHOW €MKOCTH, OCTaBJISs
BHEIIIHEe KOJIbLIEBOE MPOCTPAHCTBO, B KOTOPOM IOCTYMANOIIUN HEOUYHINEHHBIH ra3

MOXET paCpeaciATbCA B COOTBETCTBYOIHUE MOAY JIU.

Kaxxaplii MOIyJ b NPENNOYTHTEIBHO JOMOJHUTEIBbHO CHA0XKEH BHYTpPEHHEH
LEHTpaJIbHON TPYyOOH, B KOTOPOIl ra3000pa3HbIil MPOAYKT COOUPAETCs Mepel] BhIXOAOM

U3 MOJyJIEH.

PeakTop MoxeT uMeTh N1Be€ WM 0OJee MOIYJIbHBIX CEKLUH, MPU 3TOM KaxKaast
MOAYJbHAS CEKIHs CONEPXKHUT OAuH uiam Oonee moxpyned. Cekuum MOryT OBITH

OTACJIBbHBIMHA C BO3SMOXXHOCTBIO obecneyeHust Pa3JIMIHbIX YCJ'IOBI/II\/'I IIOTOKA U OAaBJICHHA.



30Ha peE3KOro OXJAKIACHUS MOXKeT OBITh BBINOJHEHA C BO3MOXKHOCTBIO
OCYILECTBJIEHUs] PE3KOT0 OXJIAXKIEHHUsSI ra3000pa3HOro MPOAYKTA, MO MEHBIIEH Mepe, U3
OI[HOﬁ MOI[yJ'[bHOﬁ CCKLIUHu C l'IO.]'IyLIeHI/IeM IIOTOKAa OXJIAXKACHHOTO HpOJ_IYKTa, B O5TOM
CJlydae KOHBEPTEP TAK)Ke MOXKET COAEPKaTh YCTPOICTBO JJIs TOJIa4yH, IO MEHbIIEH Mepe,
YaCTH OXJIAXKIEHHOI'O TEXHOJOIMYECKOI'O IOTOKA B KAUECTBE HMCXOIHOIO IOTOKA IS

OJTHOM UJTK OOoJIee MOCIeNYFOIIMX CEKIIUMN.

B kauecTBe rasza 1 pe3KOro OXJAXKIECHMUs MOXKET HCIIONb30BAaThCA CBEXKHM
TEXHOJIOTUYECKUH Tra3 WWIM Tra3, NPOIIEANINA YaCTUYHYI0 KOHBEPCHIO, TMPH
HEOOXOIUMOCTH, OXJIAXIEHHBbIH TEXHOJOrM4yeckwii ra3. I[IpuMeHeHHe pe3Koro
OXJIJKAEHUS MIPEACTABIsIET COOOM CIIOCOO CHMKEHUsI PEaKTUBHOM CIIOCOOHOCTH rasa u

OTBCJCHU: TCILJIa U3 3K30TepMquCKOﬁ peaKkunu.

Mopynu B pasHbIX MOAYJBHBIX CEKLHUSX MOIYT OTJIMYaThCs JPYyr OT Jpyra,
cozep:KaTh pa3Hble KaTaJIM3aTOPbI U pacrosaraTecs no-pasnomy. Hanpumep, Mmonynu B
MEePBOM CEKLMH, KyAa MOCTYNAaeT CBEXUNW HECMEILIAHHBIM TEXHOJOTMYECKUN TIa3 ¢
BBICOKOW PEaKIIMOHHOH CIIOCOOHOCTBIO, MOTYT paboTaTh rpu 0oJiee HU3KOH TeMIIepaType
U COAEPKaTb MEHEE PEAKTUBHBIN KaTaIU3aTOP MO CPABHEHHUIO C MOAYJISIMU B CIIEAYIOLIEH
CeKIIMM, KyJa TIIOCTyMaeT Ta3000pas3Hblii MPOAYKT W3 TMepBOH cekuuu (Tpu
HEOOXOIMMOCTH CMEILIAHHbIH, HApUMep, C OXJAXIEHHBIM TEXHOJIOTHYECKUM ra3oMm),
KOTOPBIH SIBJIIETCSI MEHEE PEAKTUBHBIM I10 CPABHEHUIO C HECMELIAHHbIM, HE BCTYMAaBIIUM

B PECAKIUIO TEXHOJIOTHYECCKUM I'a30M, KOTOpI:IfI oCTynacT B MOYJIU B nepBoﬁ CCKIIHMH.

ITo mMeHbIel Mepe, nBe WK O0Jiee MOAYJIbHBIX CEKLUI MOTYT OBITh BBIOJHEHBI
C BO3MOXKHOCTBIO MAapaJUICNIbHOTO (DYHKIIMOHUPOBAHMS JJIsi OOECTIeYeHHsT HU3KOTO
oOmero nepenana nasyieHus. [[puMepoM MOTYT CITyKUTh MapaJlIeIbHbIE CEKIIMU, KaXK1asi
U3 KOTOPBIX COIEPXKHUT ABa MOAYJS, (PYHKIMOHHPYIOLIMX MOCIENOBATENbHO. Takas
KOHCTPYKIUsI OOECHeUUT 3HAYUTENbHO MEHBINWI mepenajn NaBJICHUs Ui JBOHHON

00BEMHO CKOPOCTH.

B kauecTBe ajnpTepHATHUBBI, IBe WK OOJiee MOAYJIbHBIX CEKIMH BBITIOJHEHBI C
BO3MOYKHOCTBIO MOCJIEIOBATENBHOTO (PYHKIIMOHUPOBAHUSI, C 30HOH PE3KOT0 OXJIAKICHHUS
MEXIy NEPBOM U BTOPOH MOAYJbHBIMHU CEKLUSAMH. PacnonokeHue MoayJen B KaKIOU

CCKIINU MOKET B 3TOM CJIy4a€ MCHATBHCA.



Kpome Toro, Tak:ke BO3MOKHA KOMOWHAIUS MapaJIebHBIX U ITOC/IEA0BATEIbHBIX
CeKIIMi, eciu 3Toro TpedyeT nporuecc peakiun. Hekoropeie MOIyIbHBIE CEKLIUH MOTYT
OBITH PACIIOJIOXKEHBI MAPAJUIEbHO, YTOObI YMEHBIINTD ME€pernas] AaBJIC€HUs, B TO BpeMs
KaK JPyrue CeKIHH MOTYT OBbIThb PACIOJIOXKEHbI MOCIEOBATENbHO, YTOObI YBEIUYUTD

CTE€IICHb KOHBCPCHUMU.

[TomMuMO MpoYero, KOHBEPTEP C OCEBBIM MOTOKOM I10 HACTOSLIEMY H300pETEHHIO
MOKeT OBbITh HCIIOJb30BAaH B KAUeCTBE PeakTOpa CHHTE3a aMMHaKa, PeakTopa CHHTE3a
METaHOJIa, PEeaKTOpa METAHMPOBAaHUS WM PEAaKTOpa CIBHIa, U €ro TaKKe MOXKHO

HCIIOJIB30BATh B CBA3U C APYTUMU PECAKIIMOHHBIMHU IIPOLECCAMU.

Taxum 00pa3oM, B COOTBETCTBHH C HACTOSLINM H300PETEHNEM MPENOCTABISIETCS
KOHBEPTEP, CONEPIKAIUN MOIYJIBHBIN CIIOH KaTann3aTtopa, 00eCIeunBarO LN BEICOKYIO
BapUATHBHOCTh KOHCTPYKLUMHU. MOAyJIbHAS KOHCTPYKIMS OOECreYnBaeT BO3MOKHOCTD
HCTIONIb30BAHMSL  Y3KOCIIELUAIN3HPOBAHHBIX ~ KOHBEPTEPOB/PEAKTOPOB M CIIOEB
KaTaJlM3aTopa, KOTOpbIE aJanTHPOBaHbI MO TPeOOBAaHUS PA3NIUYHBIX MPOLECCOB U
OrpaHUYEHUs peakTopa. Pu3nyecKne XapakTePUCTUKH MOAYJIEH MOTYT BapbHPOBATHCS
¥ ONTHMU3UPOBATHCS, HANPUMEP, TAKMM 00pa3oM, 4TOOBI B BEpPXHEH W/WIM HUKHEH
YaCTH PEaKTOpPa MOIJIM Pa3MeLIaTbCsl MOAYJIH C MEHBLINM PaguycoM, a B Hauboiee
IIMPOKOH YaCTH €MKOCTH KOHBEpPTEepa MOTJIN Pa3MEINaThCsl MOAYJIH MTOJHOTO JHAMETPa.
MonynpHast KOHCTPYKLUSI Takke O0eCrneunBaeT BO3MOXKHOCTb —MCIIOJIB30BAHUS
Y3KOCHELUAIIU3UPOBAHHOIO CJIOSl KATAJIM3aTOpa C Pa3JIMUHBIMU TUIIAMU KaTaJIu3aTopa B
Pa3HBIX CEKIMSAX KOHBEPTEpa, a TaKkyKe 00eCrnevynBaeT BO3SMOKHOCTD Pa3MEIIEHHsT 30HBI
PE3KOro OXJAKIACHHUS MEXAY CEKLUsIMH, NMPH HeoOXOOUMOCTH. B 3aBUCUMOCTH OT
NPUMEHEHUs] KOHBEPTEpa, HANpUMep, NMOMHUMO MPOYero, Npu NPUMEHEHHUH €ro B
KauecTBE pPEaKTOpa CHUHTE3a aMMHaKa, peakTopa CHHTe3a METaHOJa, pPeakTopa
METAaHUPOBAHMS, PEAKTOPA CIABUTA M PEAKTOPA JJIsl APYTUX SK30TEPMHUUECKHUX PEAKLINH,
pa3MYHbIE TapaMeTpbl KOHBEpTEpa MOTYT M3MEHATbCS W ONTUMH3HUPOBATHCAL.
Hanpumep, B KOHBepTEpe MOXKET BapPbHPOBATHCS KOJHMUYECTBO MOAYJIEH, U KOHBEPTEP
MOXKET COAep>KaTh OJHY, ABE, TPH IJIH OOJee CEKIHH C BO3MOXKHOCTBIO Pa3MEIeHNs 30H
PE3KOro OXJAKACHUS MEXKAY BCEMH CEKIMSAMU WM JHIOb MEXAY HEKOTOPBIMHU

CECKLUsAMMU.
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B MOAYJIAX TaKKE€ MOrYT HUCIOJBb30BATHCA PAa3JIUYHBIC THUIIBI KaTajlUu3aTopa,
IMMOCKOJIbKY Ka)l():[blﬁ MOAYJIb MOXKET OBITb BBIIOJIHEH C BO3MOKHOCTBIO COACPIKAHUA
OOHOro CJIOA KaTajlu3atopa WKW HECKOJBbKHUX OAWHAKOBBIX WJIHN PA3JIMYHBIX CJIOCB
KaTalu3aTopa. B HEKOTOpPBIX BapUaHTaX OCYLIECTBJIEHHsS HU300pETEHUs BCE MOMAYJIHU
COZIepIKaT KaTaJu3aTop OJHOTO U TOTO K€ TUIA B OJHON U TOM k€ KOH(PUIYypaLUH, TOTAA
KaK B JPYIHMX BapuUaHTax OCYIIECTBJEHHUs, IO MEHblIeH Mepe, HEKOTOpble MOAYJIU
COZEePIKAT KAaTaJIu3aTop OPYroro TUMA WM KAaTalu3aTop B APYrod KOH(PUTYpALHH, TO
€CTb MOAYJIU COAepXkKaT Pa3JMYHOE KOJIUYECTBO CJIOEB KAaTalU3aToOpa C pa3IMYHON

BBICOTOU U T.I.

MopynbHOE pacnoNioKeHHE CJIOEB KaTalau3aropa B KOHBEpTEpe IO3BOJISET
OCYILECTBJISITh 3arpy3Ky KaTajlu3aTopa B HEKOTOpble MOAYJHU WM BO BCE MOAYJHU BHE
€MKOCTHU KOHBEpTepa, a 3aTeM MOMelaTb MOAYJHU B €éMKOCTb KOHBepTepa. MoayibHOe
PACIIONOKEHNE KaTalu3aTopa TAaKKE€ MOXKET OOJIerYUTh BBITPY3KY KaTaju3aTropa U3
KOHBEpTEpa, MOCKOJbKY MOAYJU MOIYT MOJHUMATbCS W3 KOHBEpPTEpa MO OuYepenu.
B03MOXXHOCTD ymaneHHss BCEX WJIM HEKOTOPBIX MOIYJIEH MOXKET OBITh HE TOJIBKO
NPEUMYIIECTBOM NPU HEOOXOJUMOCTH 3aMEHBI CJIOS KaTau3aTopa, HO TAKXKE MOXKET
ObITH BBIFOJHONH B XOJ€ TEXHMYECKOrOo OOCIY>KUBAHHMS KOHBEPTEPA, KOTAA MOXKHO
J0CTaTh BECh CJIOW KaTaJln3aTopa WM €ro 4acTh, a 3aT€M MOKHO 3arpy3uThb MOAYJIH IO
ouepenn OOpaTHO B KOHBEPTEP M AaKe IOBTOPHO MCIIONB30BAaTh CYLIECTBYIOIIUMN

KaTanu3aTop.

IIpu 0Ga30BOM KOHCTPYKIMH C OCEBBIM/PaJMAJIBHOM IIOTOKOM, KOTAa
TEXHOJIOTHYECKUH ra3 MPOTEeKaeT B OCEBOM HAIPaBJICHUU 4epe3 CIIOW KaTaiuzaTropa H
MPOXOIUT PaJUAIbHO Yepe3 KOJUIEKTOPHOE YCTPOMCTBO K LIEHTPAJIbHOHN TpyOe, maxe ¢
OHUM MOJYJIEM MOXET OBITh MOJYYEeH KOHBEPTEP C HU3KHM IMEePenajoM JaBJICHUS.
Kpome TOro, moTok TEXHOJOIMYECKOTO ra3a BO BHELIHEM KOJIbLIEBOM IPOCTPAHCTBE
IIPUBOAUT K MEHbILIEMY TEMIIEPATYPHOMY BO3/1€HCTBHIO HA KOPIYC KOHBEPTEPA U, TAKUM

o0pa3om, DoJiee HU3KOH TeMIlepaType HapyKHOW CTEHKH PeaKkTopa.

brnaronapst Oonee HU3KOMY Tepenany JaBJICHUS B COYETAHUH C BO3MOXKHOCTBIO
UMETh HECKOJIBKO PAaCIOJIOKEHHBIX APYr HaA APYrOM MOXYJEH MOXHO HCIIONb30BaTh
BBICOKHE TOHKHE KOHBEPTEPhI C MaJlbiIM JUAMETPOM U C OONBIIUM OO0BEMOM

KaTaJu3aTopa.
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Jlanee Hacrosimee n300peTeHHEe TOSICHsETCs Oojiee MOAPOOHO CO CChUTKOW Ha
npuiara€MbIC YCPTEIKU. qepTe}KI/I npeaoCTaBIAOTCA OJI1 WILUIHOCTpALlM HEKOTOPBIX
ACIICKTOB I/I306peTeHI/I$[ 1 HE JOJIKHBI paCCMATPUBATHCS B KAUECTBE OIrPAHUYCHUA O6BeMa

HaCTOALICTO I/1306peTeHI/I$I.

Ha ®ur. 1 npuBeneHo cxeMaTHueckoe n3o0paxkeHne KoHeprepa 1 B paspese B
COOTBETCTBUH C HAacTOALMM n3o0OpereHneM. KoHBepTep COmep KUT YeThpe MOAyJs 2,
KOKIbIM M3 KOTOPBIX COAEPKUT OAUH CJIoH 3 karanuzatopa. Yerbipe MoayJs
(PYHKUMOHUPYIOT MapajUIeJIbHO TPHU MPOXOXNKAEHUH TEXHOJIOTMYEeCKOro rasa 4 or
BHEILIIHErO KOJIBLIEBOI'O MPOCTPAHCTBA 5 K BXOJHOM 4YacTH 6 KaKAOrO M3 MOIYJIEH.
TexHomorndeckuii ra3 MPOXOAUT B OCEBOM HANPABJICHUM 4Yepe3 KaxKAblil CJION
KaTaJIn3aTopa U COOMpAETCs B KOJUIEKTOPHOM YCTPONCTBE 7, KOTOPOE CBSI3AHO C KAYKIBIM
MOZYJIEM, U3 KOTOPOTO OH MOCTYMAET B LEHTPAIbHYIO TpyOy 8 U MOKHUAaeT KOHBEPTEP B
BU/ie ra3oo0pa3Horo mpoaykra 9. Monynu U, CIeAOBaTeNbHO, CJIOW KaTajiu3aTropa
pa3snMYarTCs MO AMAMETPY, TaK KaK TPU MOAYJA MMEIOT OJMHAKOBBIM JUAMETpP, a
YETBEPTBIA MOAYJb, PACIOJIOKEHHBIM B HU)KHEHW 4aCTH KOHBEPTEPa, UMEET MEHbLINN
araMeTp, 4ToObl MOAYJb MOT OBITH PACIONIOKEH B HU)KHEH 4dacTu KoHBepTepa. Cioi
KaTaju3aropa B MOAYJSIX UMEET OJMHAKOBYIO BbICOTY H, 4TO O3Haudaer, 4To eciu B
KOKIOM M3 4YEeThIPEX MOJAYJIEH HCIHOIb3YIOT KaTaJIU3aTOp OAHOIO THUIMA, Iepenaj

AaBJICHUA Ha KAXKIOM MOAYJIC 6y)1eT OJUHAKOBbIM.

Ha ®wur. 2 npuBeneHo cxemaTHueckoe M300pakeHHe KOHBEPTEepa C YEThIPbMS
MOAYJISIMH 2, KOTOpbIE pa3fesieHbl Ha JBE IOCIENOBATENBbHO (HYHKLUHOHHPYIOIINE
cekiuuu. Cexkuuu pasfeneHbl IUIACTUHAMU WJIM  JAPYTUMH  pa3feUTeIbHbIMU
ycrpoiicTBamu. JIBa MOAyJIsl B K&KAOH CEKIMH (PYHKIMOHUPYIOT MapajieibHO. Mexay
CEeKIIMSIMA HAXOIUTCS 30HA PE3KOr0 OXJAKACHUS, B KOTOPOH ropsuuii ra3o00pa3HbIi
IPOAYKT 9 BCTpeUaeTCs C Ta30M PE3KOro OXJIaXIeHUs C 0oJiee HU3KOM TeMIepaTypoi, a
3aTeéM CMeCh ra3000pa3HOro MPOAYKTAa M ra3a Pe3KOro OXJAXIEHHs IIOCTYNaeT B

CJIENYIOIIYIO CEKLUIO U B IBa MOAYJIS, PACIOJIOKEHHbIE B TAKOM CEKIUH.



dopmyJia uzodpereHust

I. AnnabaTudeckuii KOHBEpTEp C OCEBbIM IOTOKOM, B KOTOPOM
TEXHOJOTUYECKUH Tra3 TIOCTYNaeT OT BHEIIHEro KOJNbLEBOrO IPOCTPAHCTBA BO
BHYTPEHHIOIO LIEHTPAJIbHYIO TPyOy uepes CJI0i KaTanu3aTopa, OTJANYAIOIMIHIICS TeM, YTO

OCYILIECTBIIAAIOT KOHBEPCHUIO TEXHOJIOTMYCCKOT'O ra3a € IMoJy4YCHUEM MMPOAYKTa, IMPU 5TOM

- CJOH KaTajau3aTopa COAEpPXKHUT, MO MeEHbIIEH Mepe, OIUH MOAYJIb,

COJZIep KAl OMH UJTH OOJiee CIIOEB KaTalu3aTopa ¢ BbICOTOM hgar,

- A TOAAYM TOTOKA TEXHOJOTHYECKOTO rasa OT BHEIIHErO KOJBIEBOTO
NPOCTPAHCTBA K BXOJHOW YacCTHM ONHOrO WK Ooyiee MONyJieH MNpenyCMOTPEHO

YCTPOMCTBO MOAAYH, U

- J7s MOJa4yM MOJY4YEeHHOIO B pe3ysibTaTe KOHBEPCUM TEXHOJOTHYEeCKOro rasa
MOTOKA MPOAYKTA, KOTOPBIN MPOXOAUT B OCEBOM HalpaBJIE€HUH Yepe3 CJIOHN KaTalu3aTopa
B OZIHOM WK Oojiee MOAYJSX B LEHTPAJIbHYIO TPYyOy, NMPEayCMOTPEHO KOJUIEKTOPHOE

YCTPOMCTBO.

2. Anmabatudeckuii KOHBEPTEP C OCEBBIM MOTOKOM IO 1. 1, comep kaimii Asa

i 0oJiee MOAYJIeH.

3. AnmabaTuueckuii KOHBEpTep C OCEBbIM MOTOKOM mo m. | wmwmm 2,
OTJIMYAIOLIUICS TeM, YTO KOHBEPTEP BBINOJIHEH C BO3MOKHOCTBIO MapaIeIbHOIO

W/WITH TIOCNIEA0BATENIBHOTO (PYHKLIMOHUPOBAHUS IBYX HJTH OOJiee MO JIeH .

4. Anuabatudeckuii KOHBEPTEP C OCEBBIM IOTOKOM IO JiEOOOMy W3
MPEALIECTBYOLIUX yHKTOB, OTJIMYAIOMIUICS TeM, 4TO nepenaa nasiaeHus Dp ocraercs

B npezenax + 5% Bo Bcex mapajuiesbHO (PYHKIMOHUPYIOLINX MOIYJISX.
p p y 157 Y

5. AnualaThuecKuil KOHBEPTEP C OCEBBIM IIOTOKOM IO JOOOMy U3
NPEAIIECTBYIOIINX MMYHKTOB, OTJHYAIINMIICS TeM, 4YTO OIWH Wiu Ooyee CIoeB
KaTaJIM3aTopa B MAPAJUICIbHO (PYHKLMOHUPYIOIINX MOAYJISIX COAEPKAT OJUH U TOT JKe

KaTaJu3aTop.



6. AnuaOaTuueckuii KOHBEpPTEP C OCEBBIM IIOTOKOM IO JHOOOMy W3
NPEAIIECTBYIOIINX IYHKTOB, OTJIHYAIINMIICS TeM, 4YTO OIWH WM Oosee CIoeB
KaTaJlu3aTopa B MapajulelbHO (YHKIMOHMPYIOLIMX MOAYISAX HMEIOT OJHMHAKOBYIO

BBICOTY.

7. Apmnabatuueckuii KOHBEpTEP C OCEBbIM IOTOKOM IO JrOOOMy H3
NPEALIECTBYIOLUX MYHKTOB, OTJHYAIIIMHCH TeM, YTO KOJUJIEKTOPHOE YCTPOMCTBO

SIBJISIETCS] YaCThIO, TIO MEHbIIEH Mepe, OJHOTO MOIYJISI.

8. AnuabaTHuecKWil KOHBEpTEpP C OCEBbIM IIOTOKOM IO J00OMy U3
NPEAIIECTBYIOIINX MYHKTOB, OTJIHYAIOLIUICS TeM, YTO PEaKTOp MMEET ABE MU Ooee
MOZYJIBHBIX CEKIMH, MPH 3TOM Ka)kAast MOAYJIbHAs CEKLUsI CONEPIKUT OIUH MIIH Oojiee

MOAYJIEH.

9. Anuabatuueckuii KOHBEpPTEP C OCEBBIM IIOTOKOM IO JHOOOMy W3
NPEeAIIECTBYOIUX IYHKTOB, COAEPXKAILUMM 30HY pPE3KOro OXJaXICHHs, MNpUYeM
razoo0pasHblii MPOAYKT W3 CEeKIUHM Pe3KO OXJIAKAAT C IOJydeHHeM MOTOKa
OXJIQXXIC€HHOTO MPOAYKTA, U

IIPU 5TOM KOHBEPTEP COAEPKUT YCTPOMCTBO IUIsl MOJAA4H, IO MEHBbLIEH Mepe,
YaCTU OXJIAKIEHHOIO TEXHOJOTMYECKOrO MOTOKA B KA4€CTBE MCXOAHOIO IOTOKA IS

OIHOM UJIH Ooiee MOCJICAYIOIIHX CEKITUM.

10. AnnabGaTryeckuii KOHBEPTEP C OCEBBIM IOTOKOM IO II. 9, OTJIHYAIOmMiics
T€éM, YTO B Kay€CTBE€ Tras3a I PE3KOro OXJAXIACHUA HCIOJb3YETCA CBEXXHH
TEXHOJIOTHYECKUH Tra3 WWIM Tra3, NPOIIEAUINA YaCTUYHYI0 KOHBEPCHIO, TMPH

HEOOXOIMMOCTH, OXJIAXKIEHHBIN TEXHOJIOTHYECKU ras.

11. Anmabatudeckuil KOHBEpPTEp C OCEBbIM NOTOKOM mo m. 9 u 10,
OTJIMYAIOMIUICS T€M, YTO MOAYJIU B PA3HBIX CEKLUSAX MOTYT OTJINYATLCA APYT OT APYra,

COACPKATD PA3HBIC KATAJIU3ATOPBI U paCIIONIAraThCA MO-pa3dHOMY.

12. Annabatudeckuii KOHBEPTEp C OCEBBIM NOTOKOM mo m. 9 wm 11,
OTJIMYAKLIHIICA TeM, YTO, IO MEHbIIEH Mepe, Be I OoJiee CEKUUN BBITIOJHEHBI C

BO3MOYKHOCTBIO NMAPAJUIEITBHOTO (PYHKIIMOHUPOBAHHSI.



13. AnuabaTtudyeckuii KOHBEpPTEP C OCEBbBIM TOTOKOM Mo 1. 9 wm 11,
OTJIMYAKIIUICA TeM, 4YTO JABE WM Oojiee CEeKUUH BBIMOJHEHbI C BO3MOXHOCTBIO

MOCJIEIOBATEIBHOTO (DYHKIITHOHUPOBAHHSI.

14. AnuabGathueckuii KOHBEpTEp C OCEBBIM IIOTOKOM N0 JirOOOMy W3
NPEIIECTBYIOIINX IYyHKTOB, KOTOPBIA MPUMEHAIT B KAadyeCTBE PEaKTOpa CUHTE3a
aMMMaKa, peakTopa CUHTe3a METaHOJa, PeakTOpa METAHUPOBAHMS, PEAKTOpa CABUIA U

peaxkTopa JUIsl IPYTuxX SK30TEPMHUUECKUX PEeaKLIUid.
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