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OxJaxaaeMbli KOHBepTep € 0CeBbIM NOTOKOM

Hacrosimee m3o0peTeHne OTHOCHUTCS K OXJIAKAAEMOMY KOHBEPTEPY € OCEBBIM
IIOTOKOM, B KOTOPOM TEXHOJIOTHYECKHUH TIa3 MOCTYHAaeT OT BHELIHEro KOJbLEBOIO
IPOCTPAHCTBA BO BHYTPEHHIOIO LIEHTPAJIBHYIO TPYOy depes CJIoil kaTanu3aropa, npudeM

OCYIIECTBIIAIOT KOHBEPCUIO TEXHOJOTHYCCKOI'oO ra3a ¢ nmoJiy4€eHUuEM MNpOAYKTa.

KonBepTeps! aMMHaka MpeACTaBIAIOT COOOH CIIOXKHBIE YCTPOICTBA M3-3a TOTO,
4TO, KaK YK€ YIOMHHAJIOCh, CHHTE3 aMMHaKa M3 a30Ta M ra3000pa3HOro BOAOPOAA
(mpuOIM3UTENHHO B OTHOLIEHUU 1:3) SIBJISETCS HSK30TEPMHUYECKOHN peakuuei, KoTopas
NPOXOOUT IMPH BBICOKUX TEMIIEPATypax U MPU BBICOKOM AaBlieHHH. TakuMm 00paszom,
MEXKAYy HECKONbKMMH KAaTAIUTHYECKUMH 30HAMH, KaK TMPABWIO, HCIONB3YIOT
POMEKYTOYHOE OXJIAXKIECHUE ISl TIOANEPKAHUS KTHETUKU U YCIIOBUI PAaBHOBECHS IS
obecrieueHus1 onTUMaNbHOM 3¢ pekTrnBHOCTH KOHBepcuu. Kpome Toro, mpu 3ToM JOJKHA
OBITH IPEAYCMOTPEHA BO3MOKHOCTh OOCIY’KMBAaHUS KAaTATUTHYECKHX 30H, HAIpPUMEP,
AJISL PeryJSIPHOTO YAAJEeHUS M 3aMEHbl KaTalIu3aTOPOB, KOTAA KaTaJIU3aTOPBl TEPSIOT

3¢ PeKTUBHOCTE.

H3-3a TOro, YTO KOHBEpPTEPhl AaMMHAKa MPEACTABISIOT COOOH CIOXKHBIE
YCTPOWMCTBA, M W3-3a TOTO, 4YTO OHHU SBJSIIOTCS BaXKHOH YacCThIO OOOpYIOBaHUS,
NPEeNNPUHUMAETCS MHOTO YCWIMH JUIs NOBbINIEHUs HX d¢dextuBHOCTH. Tak, B
nokymente US 2004/0096370 Al omnmucaH BepTUKAJbHBI KOHBEPTEP aMMHaKa C
pa3aciibHbIM IIOTOKOM, B KOTOPOM KaTaJIUTUYCCKAasA 30HAa € HEIOABUXXHBIM CJIOEM
KaTaJIM3aTOpa MEXaHMYECKH pa3JielieHa Ha JBa MapajuIeNbHO (PYHKIMOHHPYIOLIHX
o0beMa KaTalu3aTopa U JBa ra3oBbIX MOTOKA. IIpM Takoi KOHCTPYKLMH OTHOLICHHE
ra3oBOr0 IMMOTOKAa K O0ObEMy KaTaju3aTropa TMOANEPKHUBAIOT TaKUM O0pasoM, YTO
s¢ekTUBHOCTD KaTamm3aropa He cHipkaercs. CIIOM KaTajmu3aTopa U JIMHUU Ta30BOTO
MIOTOKA BBIMTOJIHEHBI TAKUM 00pa30M, YTO 4depe3 Kakabli 00beM KaTan3aTopa ra30oBBId

IMOTOK NOCTYIACT CBEPXY BHUSI.

Korma B KaTaJiuTHYECKOM KOHBEPTEPE C HEMOABIIKHBIM CIIOEM HEOOXOIUM
HU3KUH Nepenaj JaBJIeHUs, 3a4acTy0 MPEANOYTUTENbHBIM SIBJIIETCS TUIl KOHBEPTEpa C
paavalbHBIM MOTOKOM. TeM He MeHee, B OTAENbHBIX ClIy4asiX, HAllpUMeEp, B Clydae C
OXJIAKIAEMBIM CJIOEM KaTajlM3aTopa, B CIy4ae yCaJKM KaTaJlu3aropa WIA B CIyvae,

KOTJIa YaCTHUI[bl KaTAJIN3aTOPa UMEIOT HU3KYIO MPOYHOCTh OHOBPEMEHHO NP OOIbLION
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BBICOTE CJIOs KAaTaJIM3aToOpad, TAKOC PCIICHUC HE ABJISACTCA LIeHeCOO6pa3HbIM, MMO3TOMY B
TaKUX  Cliydasax  HOpPCANOYTUTCIIbBHBIMU  SBJIAKOTCA  PEAKTOPbI  C ME:KCJIOMHBIM

OXJIAXKACHUEM WJIN NTApaJIJICJIbHBIC PCAKTOPbI.

Pemenne MOXXET COCTOSITh B 3aMEHE CJIOS C pauaibHbIM TOTOKOM HECKOJIbKUMHU,
PacnoyIOKEHHbIMU OIHA HAJl OAHOW ONMHAKOBBIMH €MKOCTSIMU C OCEBBIM ITOTOKOM.
HecmoTpst Ha TO, 4TO B Ka)AOW OTAEIbHOM €MKOCTU HAmpaBJEHUE MOTOKA SIBJISETCS
OCEBBIM, BeCb OJIOK MOKET MPeNCTaBJIsITh COOOH peakTop ¢ paauajbHbIM MOTOKOM, B
KOTOPOM, HarpuMep, UCXOMHBINA IMOTOK UAET OT BHEIIHETO KOJBLIEBOTO MPOCTPAHCTBA, &
BBIXOJISIIIUI MOTOK U3 PEAKTOpPa MOCTYMaeT BO BHYTPEHHIOK TpyOy. BeicoTa ciiost MoskeT
peryarpoBaThCsl TaKUM 00pa3oM, YTOOBI 0OECHEeYUTbh COOTBETCTBHE TPEOOBAHHIO IO
niepenajay NaBJICHUS W CUJIe KaTajau3aTopa 0e3 M3MeHEeHHs MPUHIMIHAIBHOW (DUTYpPBI

peakTopa.

Takum oOpazoM, Hacrosiee HW300pETEHHE OTHOCUTCS K OXJIAXKIaeMOMY
KOHBEPTEPY € OCECBBIM IIOTOKOM, B KOTOPOM TEXHOJOTMYECKHUU Ta3 nocrynacr oOT
BHELIHET0 KOJIbLIEBOIO MPOCTPAHCTBA BO BHYTPEHHIOIO LIEHTPAIbHYIO TPYyOy uepe3 ciioi
KaTaju3aTtopa, MpPHYeM OCYINECTBISIIOT KOHBEPCHIO TEXHOJOIMYeCKOro rasa ¢

MOJIy4€HUEM MPOAYKTA, PU 3TOM

- CJIIOM KaTajiu3aTropa COAEP>KUT, IO MEHbLIEH Mepe, OAWH MOJYJIb,

COZIEPIKALIHIA, IO MEHbIIEH Mepe, OAMH CJION KaTajau3aTopa,

- U4 NOJA4YM NOTOKAa TEXHOJIOTMYECKOrO ra3a OT BHELIHErO KOJbLEBOIO
IPOCTPAHCTBA K BXONHOH YacTH OJHOrO WM Oojiee MOXyJied MpenyCMOTPEHO

YCTPOMCTBO MOAa4H, U

- IS TIOAA4U TMOJYYEHHOI'O B pe3yJbTaTe€ KOHBEPCUM TEXHOJOTMYECKOTO rasa
NOTOKA NPOAYKTA, KOTOPBIA NPOXOAUT B OCEBOM HAIPABJICHUU YEPE3 CIIOU KaTaIn3aTopa
B OJJHOM min Ooyee MOAYJAX B LEHTPAJbHYIO TPyOy, MPEeryCMOTPEHO KOJUIEKTOPHOE
YCTPONCTBO, U

- IO MeHbIIEeH Mepe, ONUH U3 OAHOTrO WIN Oosee MOAyell comepkaT OQHy WUIH
Oonee OXNAXJAOUINX IUIACTHH, BBINOJHEHHBIX C BO3MOXKHOCTBIO —OXJIAXKIEHHS

OXJIQXKAAIOLIEH TEeKy4el CPenon.

Konctpykuus, korga KOHBEPTEp BKJIIOYAET BHEIIHEE KOJbLEBOE MPOCTPAHCTBO,
4yepe3 KOTOpOe MNONAeTCs TEXHOJOTMYECKHUH ra3, YCTPONCTBO NOJA4YU A MOAAYH

TEXHOJOTHYECKOIO ra3da OT KOJBbLEBOI0 NpOCTPAaHCTBA K BXOHHOﬁ 4acTy, I10 MEHBIIICH



Mepe, OITHOTO MOJYJIs, COAEPIKaIero, 0 MEHbIIEH Mepe, OUH CJIOH KaTalu3aTopa, a
TaKXKe KOJUIEKTOPHOE YCTPOMCTBO 1Jisi cOOpa MOTOKA MPOAYKTA, T.€. TEXHOJIOTHYECKOTO
rasa, MpoUIEIIero yepe3 KaTalu3aTop B MOAYJE, U AJs MOJa4Yu COOPaHHOIO IMOTOKA
NpOAYKTa BO BHYTPEHHIOK LEHTPAIbHYHO TpyOy, oOecneunBaer HECKOJBbKO
NPEUMYILIECTB, HAIIPUMED:

- B Clydyae »5K30TEpMHMYECKON peakuuu [ KOpIryca peakTopa

MOOACPKUBACTCA MUHUMAJIBHO BO3MOXKHAA TEMIIEPATYpPaA,

- C UCTIOIb30BAHUEM MOAYJIEH, COAEePIKALTUX KaTaan3aTop(-bl), YIPOIIAETCs
3arpy3ka/pa3rpy3ka  KaTajgm3aropa, IIOCKOJIbKY  3arpys3ka/pasrpyska

KaTajin3aTopa B MOAYJIU MOXKET OCYHICCTBIATLCA BHE KOHBEPTEPA,

- MOAYJIbHAS KOHCTPYKLHUSI 00eCreunBaeT BHYTPEHHEE pa3/ieleHne MOTOKa,

YTO 3HAYUTENILHO CHUKaeT oOuii mepenan nasjienus dP B peakTope;

- YHHUKaJIbHasi MOAYJIbHAS KOHCTPYKLHUS TTO3BOJISIET UCTIONB30BATh MOIYIIH C
pa3HBIM AuaMeTpoM i Oosee 3(G(HEKTUBHOTO HCMOIB30BaHUS OOBEMA
peakTopa;

- MOAYJIbHAsl KOHCTPYKIHS 0oOecreYnBaeT HU3KOe OTHOIIEHHE AHaMeTpa U
BBICOTBI ~PEAKTOpa, B pe3yJbTaTe dYero yMEHbIIAETCS IUIOLIab,
HeoOxonumass JJsl  pasMeIeHHs peakTopa, U  YIPOINAeTcs €ero

TPAHCTIIOPTHPOBKA.

B pasnu4HBIX NPEANOYTHTENBHBIX BapUAHTAX OCYLIECTBJIECHUS YCTPOMCTBO
NOJla4uy, MO MEHbIIEH Mepe, YaCTUYHO PACIIONIOKEHO B OXJIAXKIAIOIIUX IJIACTHHAX, T.€.
TEXHOJIOTUUECKUH ra3 MPOXOAUT Yepe3 OXJIaXKAoL1e MIACTHHBI, BBICTYTAasi B KAUeCTBE

OXJIAKIAIOLIEeH Cpenibl JIsl OKPYIKAOLIEro KaTaau3aropa B MOayJIe.

3TO 03HAYAET, YTO OXJIAKAAOLIHE IJIACTUHBI U YCTPOHCTBO MOAAYH MOTYT OBITh
BBIMIOJIHEHBI ~ C  BO3MOJKHOCTBIO  OOECIEYEeHHs  MPEeNBAPHUTENIBHOTO  Harpesa
TEXHOJIOTMYECKOTr0 ra3a Mpyu NPOXOKAEHUH Yepe3 YKa3aHHOe YCTPOMCTBO MOAa4u, NpU
9TOM, B TO BpEMs TCILUIO pC€aKLvu, 110 MeHbIIeH MEpPE, HaCTUYHO OTBOOAUTCA OT OAHOI'O

i OoJiee CIIoeB KaTan3aTopa B MOYJIE.

OxnakgaeMplii  peoOpa3oBaTeslb € OCEBBIM IIOTOKOM  IPENNOYTHUTEIBHO
COZEP>KUT JIBa WK OOJiee MOIYJIEH, a O/THA HITH OoJiee OXJIAKAAIOLINX TUIACTUH KaXKOTO
MOAYJSl TPENNOUYTHUTENbHO pPa3lessIIoT MOAYJb Ha [Ba WINM OoJjiee OXJIAXKIAeMbIX

KaTaJIUTUYCCKHUX KaHaJIOB C 061_[[61\/'1 MIoMAABKO TIONEPECIHOI0 CEYCHUs KaTajau3aTropa
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Axar. B ciiygae ecnu ucnonp3yrot 6onee OgHOro MOnyJisl B KOHBEPTEPE, MOIYJIH MOTYT

OBITh PacCIoJIOKEHbI OAUH HAA APYTHUM.

B npeanouTuTenbHOM BapHaHTE OCYLIECTBJICHMs OXJIa’KAA€MOI'O KOHBEpTepa ¢
OCEBBIM IOTOKA MO M300PETEHHI0 OXJIAXKIAIOINE IUIACTUHBI CONEPIKAT, MO MEHbIIEeH
Mepe, OUH OXJAXKAAIUN KaHai, umeromuil mupuny W u Beicory H, a momyns
CONEPKUT OXJIAKIOaeMbll CJIOH KaTanuzaropa ¢ Bbicoto H. OOmas miomanb
MOTIEPEYHOTO CEUEHUsT OXJIAXKIAIOIIUX TUIACTHH MOAYJS — Aoxy. OTHOMmEHUE Axar/ Aoxr

MOXET OMNPEACIIATHCA Ha OCHOBAHHUU CIICIIHAJIbHBIX Tpe6OBaHI/II\/'I K OXJIQXKJACHHIO.

UrtoObl 00ecTieYnTh OTHOPOAHYIO TEMIIEPATYPY KaTAIN3aTOpa MO OXJIAXKIA0 ITUM
MJIACTHHAM, OTKJIOHEHMs PACCTOSIHUSL MEKIY COCENHUMH OXJIAKAAK MM IaCTUHAMMU
NPEATNIOYTUTENIBHO COCTABISIIOT He Oonee ueM + 15% ot mocrosiHHOTO. B 3aBHCHMOCTH
OT KOHCTPYKLMH MAaKCUMAJIbHOE OTKJIOHEHUE pPACCTOSHHUSI MEXKAY COCEIHUMHU
OXJAXKIAIOIUMH IUIACTHHAMU MOXeT cocTaBaath = 10%, + 5% wm 2%.
IIpennouTUTEeNnbHO OTKJIIOHEHUE PACCTOSHUS MEKY JBYMsI COCEHUMH OXJIAXK A0 LIIUMU
iacTuHaMu O5n3ko + 0%, MOCKONBKY 3TO 00€CHEeUnT PaBHOMEPHOE OXJIAKACHUE CIIOS

KaTajin3aTropa U, CJICAOBATCIIbHO, ONITUMAJIbHYIO IPOU3BOAUTCIBHOCTD PE€AKTOPA.

Oxnakparonye MiIacTUHbBl MOTYT OBITh PACIONIOKEHb! PA3IMUHBIMU CIIOCOOAMU
s obecrevyeHus: OJMHAKOBOI'O PACCTOSHHUS MEXIY OXJAXIAIOMMMU IUIACTUHAMH,
HarpuMmep, B BUAE KOHLEHTPUUECKHX KOJIeLl BOKPYI' BHYTPEHHEW LIEHTPAJIbHOU TPyOBbI

WK B BUJE BUHTA ApXHMea ¢ LIEHTPAJIbHOIN OChIO BIOJIb LIEHTPAIBbHON TPyObI.

B cooTrBercTBUU C eIe OJHUM MPEANOYTUTEIbHBIM BAPUAHTOM OCYIIECTBIICHUS
OXJIAKJAeMblli KOHBEPTEp C OCEBbIM TIOTOKOM BBINIOJHEH C BO3MOXHOCTBIO
NapajyIeIbHOTO W/WJIM  TOCIEeNOBATEIbHOTO (YHKIHOHHUPOBAHHUSA IBYX WM OoJjee
MopyJiedl. B yacTHOCTH, ¢ HCIIOJB30BaHNEM KOHCTPYKLIUH C MapajlieIbHbIMU MOJYJIAMU
o0ecrieynBaeTCsi KOHCTPYKIHS PEAKTOPA ¢ OOIIUM HU3KUM IEPETaioM TaBJICHHS B CJIOSIX
KaTaJI3aToOpa C OCEBBIM MOTOKOM. MOIYJH MOTYT OBITh PACHOJIOKEHbI MapaJlIeNbHO,
9TOObl YMEHBIINUTH MEPenaja MAABICHHS, WM MOIYJIH MOTYT OBITh PaCIOJIOKEHBI

MOoCJICA0BATEIIBHO, 4TOOBI YBCIUYUTD CTEIICHb KOHBEPCUU.

[IpennoyTuTe bHO, KOHBEPTEP BBINOJHEH C BO3MOXKHOCTBIO OOECTIeYeHUs
OMHAKOBOTO Tepernana nAaBieHHs Dp BO BceX NapauleNbHO (YHKIMOHHPYIOIINX
Moayisax B mpenmenax + 5%. Dto oOecneuyuT paBHOMEPHOE paclpeneiieHne rasa

OTHOCHUTEJIbHO KaTaJIU3aTopa MEXKAY MOAYJISIMH, 4TOObI O0€CHeunTh OAMHAKOBBIN WIIH



MPAKTUYECKUI OJMHAKOBBIM MNOTOK TEXHOJOTMYECKOrO0 rasa 4Yepe3 MOAYJU.
[IpenmodrurenpHO Mepenaa AaBJIeHUS MEKAY MOAYJSIMU 030K K 0%, MOCKOJIBKY 3TO
o0ecreynT paBHOMEPHOE paclpeneieHne rasa MeXAy MOAYJSIMH, Onarojaps 4yemy

o0ecIieunBaeTCs ONTUMAJIbHASI MPOU3BOAUTCIIBHOCTD PEAKTOPA.

Econ BbicoTa H oxnakparolero kaHana M €O KaTajau3aTopa NapajuleabHO
(YHKLUMOHUPYIOLIMX MOAYJIEH SIBJIIETCS OAMHAKOBOM B mpenenax + 5%, To MOoryT ObITh
pearn30BaHbl BAapPUAHTBl, B KOTOPbIX B MapaJljIeIbHbIX MOAYJISAX OOeCreYrBaeTcs

OI[I/IHaKOBbIﬁ IMOTOK TEXHOJIOTHYECCKOT'O Ira3a.

[IpeamoutuTenbHOE  pacHpeneNeHHe  TEeXHOJOTHMYECKOTO  rasa  MEeXAy
napayijiCJIbHbIMH MOAYJIAMHU TAKXKE MOXKET OBITD 06ecnequ0, €CJIM OTHOILICHUEC MEXKOAY
o0mmel mIomanblo MOMEPEYHOr0 CEYSHMs OXJIAKIAIOIINX TUIACTHH (Aoxr) M OOIIeH
IUIOIIA/IBI0  TIOMIEPEYHOro  cedeHuss  katamu3atopa  (Agar) — HApaIeNbHO

(YHKLUMOHUPYIOLIMX MOAYJIEH SBIIAETCS] OAMHAKOBBIM B mipenenax + 10%.

Takum oOpa3om, MOIyJH MOTYT MPEATIOYTHTEIHBHO HMETh OJMHAKOBYIO WJIH
IIPaKTUUYECKU OJMHAKOBYIO BBICOTY OXJIAXAAIOILEro KaHana M KaHajla KaTanaus3aropa B
npenenax IUTFOC/MUHYC TISITH MPOLIEHTOB, OJUHAKOBOE OTHOIICHHE MEXKAY MIUPUHOU
OXJIAXKJAIOLIEr0 KaHala M KaHala KaTaau3aTopa B TpeAeax IUIFOC/MHHYC IeCATH
MPOLIEHTOB, OJIMHAKOBOE OTHOLIEHHWE MEXAy IUIOLIAJbl0 TONEPEYHOr0 CEYeHUs
OXJIUKAAKOLIEr0 KaHaja M KaHaja KaTajau3aropa B IHpeaeiax IUIOC/MHUHYC IISITH

IPOLIEHTOB W/WJIM COAEPIKAT OMHAKOBBIN THI KaTAJIN3aTOPA.

B HEKOTOpBIX BapuaHTaX OCYLIECTBIEHHS M300pPETEHUS MOMAYJIb(-U) CONEPIKUT
anuabaTU4ecKuil CJIOW Haj W/WJIM TOA ONHMM WM OoJjiee OXJIAXKIAEMBIMH CIIOSMHU
KaTaJlu3aTopa, NpUYEM YyKa3aHHbIA anauadarmueckuilt cnoil umeer muametp (damm),
IJIOIIAb MOnepedyHoro cedeHus (Agm) U BbICOTY (Hamw), Mpu 3TOM B mapajuiebHO
¢yHkumonupyrommx — Moayisix  BbicoTa  (Hage)  cnosi/cnoeB  apmabaTudeckoro

KaTajau3aTopa siBiseTcss ONMHAKOBOM + 5%.

Annabatudyeckue cjaou, A0OaBIEHHbIE HIDKE CIOSI(-€B)  OXJIAXKIEHHOTO
KaTalu3aTopa, MOIyT ObITh, 1O MeEHbIIEH Mepe, YaCTUYHO pAaCIOJOXKEHBI B
KOJUIGKTOPHOM yCTPOHCTBE, TO €CThb Tra3000pa3Hblii NPONYKT, BBIXONALIMHA U3
OXJIKAEHHOTO KaTalu3aTopa, MOXKET MPOXOAUTh dYepe3 CJOoH agnabdaTudecKoro

KaTajau3aTopa Mpu ero NpoxoKACHUH Yepe3 KONJIEKTOPHOE YCTPOICTBO B LIEHTPAJIBHYIO

TpyOy.



AHaJOTWYHO YCIOBHAM [ OXJIAXKAAEMOIo KaTajlu3aTopa, B IapajuieIbHO
(YHKUMOHUPYIOIINX MOAYJISAX BbICOTA Haxn CIOS/CiIOEB amuadaTHuecKkoro Karajausaropa
MOXeT OBITh OIMHAKOBOH £ 5% MakCUMyM, MPEeANOYTUTENBHO +- 0%, 4T0OBI O0ecTIeunTh

B KOHBEpPTEPE ONTUMHU3UPOBAHHBIN MOTOK Yepe3 BCE MOIYJIM PEaKTOpa.

Takum 00pazoMm, MPennoYTHTEIBHO, YTOOBI MapajuiebHO (HYHKIIHOHUPYIOIIHE
MOJYJIdH WMMEJIU OJUHAKOBOE OTHOILIEHHE IONEPEYHOr0 CEYEHHss U BBICOTBI IS
OXJIKIAOLIIei TUTIACTHHBI/KATaIU3aTOoPa, Torma KaK MIOCJIEIOBATENIbHO
(PYHKLUHMOHUPYIOLIME MOAYJIH MOTYT UMEThb pas3Hble KOH(PUTYPALHMH OXJIAXKTAFOLINX
MIaCTUH MW KaTajlu3aTopa, IMOCKOJIbKY OINTUMAJIbHbIE Tpe6OBaHI/I$I B OTHOLICHUU
MPAKTUYCCKKU OAUHAKOBOI'O dP AJi nmapaJuICIbHbIX MOI[y.]'IefI HE TMPHUMECHAOTCA K

MOCJICAOBATCIIBHBIM MOYJISAM.

MOZ[YJ'II/I ABJSIIOTCA q)YHKHHOHaHbHO UACHTHUYHBIMH, KOI'Jla OHH HMECIKT
OZMHAKOBYIO BBICOTY OXJIXIAIOIIEro KaHalla M KaHaja KaTajiu3aTopa B Ipernesax
l'IJ'II'OC/MI/IHyc IIATHU MPOLECHTOB, OOHUHAaKOBOEC OTHOILICHUE MEXKOy H_II/IpI/IHOI‘/'I
OXJIAKJAIOWIEr0 KaHajla M KaHajlla KaTaju3aropa B Mpenenax IUIFOC/MHUHYC JIeCATH
MPOLCHTOB, OAWMHAKOBOC OTHOLICHUC MEXKAY IUIOIAAb0 TONEPEYHOIro CCHYCHUS
OXJIAKJAIOWIEr0 KaHaja M KaHala KaTaju3aTopa B IIpeAeax IUIFOC/MUHYC IISTH
IMPOLCHTOB U COACPKAT OHHHaKOBbIﬁ THIT KaTajau3aTopa. CDYHKI_II/IOHaJ'IbHO I/II[eHTI/I‘{HOﬁ
KOHCTPYKLMEH MOAyJs OOecneYnBaeTcs OJUHAKOBBIH IOTOK/00BEM KaTajau3aTopa

(0ObeMHYIO CKOPOCTB) B KAXKIOM MOJYJIE.

B nenom, MoxeT OBITh XKEJTAaTENbHO MMETh OJHMHAKOBYIO OOBEMHYIO CKOPOCTH
MOTOKA, MO MEHbIIEH Mepe, uepe3 HEKOTOpPble MOIYJIH, MPEANOYTUTEIbHO Yepe3 BCe
MOAYJH, YTOOBI OOECIEeYNTh PAaBHYK KOHBEPCUIO TEXHOJIOTMYECKOTO Tra3a IMpH ero

MPOXOKICHUU YePe3 MOJTYJIH.

Takum 00pa3oMm, NPEANOYTHTENHHO, YTOObI MOAYJIH OBLIM BBIMOJIHEHBI C
BO3MOXKHOCTBIO O0€CnedeHHss OJUHAKOBOH OOBEMHOH CKOPOCTH B KaXIOM U3
napajieNbHO (YHKIMOHHMPYIOLUINX MoAyJied. Hampumep, Bce MOAyJNM MOTYT HUMETh
OJMTHAKOBYIO BBICOTY U COAEPIKATh OMMHAKOBBIE CJIOW KaTanu3aTopa. Juamerp Moayiei
MOXXET BapbUpPOBATHCS, HAMPUMEP, YTOOBI MOIYJIM MOTJIH (PU3UUECKH Pa3MellaTbCs B
Pa3HBIX 30HaX KOHBEPTEPA, MPH YCIOBHH, UYTO KATAJIM3ATOP SBISETCS ONUHAKOBBIM BO
BCEX MOJAYJISIX U NPH YCJIOBUH, YTO paclipeesieHre/OTHOIEHHE KaHAIOB KaTaln3aTropa

N OXJIAXKAAOIKUX KaHAJOB ABJIAKOTCA OJUHAKOBbBIMU.
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T.e. Hu3Kas pasHHLIA B mepenane nasieHuss Dp mexny QyHKIHOHHUPYIOIIMMHU

napaiebHO MOAYJISIMU SIBJISIETCS TIPEANIOYTUTENIBHOI U MOKET ObITh O0ecTieueHa, eCIu:

- BeicOTa H oxnakmarolmero kaHajga M CJOS KaTajan3aTtopa MnapajiiejibHO

(YHKLIMOHUPYIOIINX MOAYJIEH SIBIISIETCS OAMHAKOBOI B mpenenax + 5%;

- pasHMIIA  MEXAYy  OXJAKAAIIMMHM  IJJACTUHAMU  NAapajuleIbHO
(YHKLMOHHMPYIOLINX MOIYJIEH OTKJIOHSETCS] OT MOCTOSIHHOM He Ooyiee yem

Ha 15%. [IpennouTuTenpHO OTKIOHeHHE pudmmkaercs k 0%;

- OTHOLIEHHe MexAy oOmmed  IUIomAnbl0  MOMEPEYHOro  CeueHHs
OXJIAKIAFOIITUX TUIACTUH (Aox) ¥ OOIIEH MIOMAAbI0 TIOIEPEUHOTO CEYSHHSI
Katamu3atopa (Axar) TNapajulebHO  (YHKIHOHHPYIOUIUX  MOAYJIEH

MIPEANOYTHTENBHO SIBJISIETCS OAUHAKOBBIM B nipeaenax + 10%.

Kak npaBuiio, KOpIyc peakTopa UMeeT JTHO, a TAK)KE BEPXHIOI CPEPUIECKYIO W
3JUIMICOUJATIBHYIO CEKLUK C YMEHBIICHHBIM OHAMETPOM. BakHBIM NPU3HAKOM
HACTOSIIEr0 M300PETEeHUs! SBISIETCS TO, YTO MOAYJIHM MOTYT UMEThb Pa3HbIe THAMETPHI
TaKXXe MPH UX MapAJUIETHbHOM (PYHKIIMOHUPOBAHUU, YTO MOXKET OBITh JOCTHTHYTO MpPH
COOJNIIOICHNH BBIIIEYKA3aHHBIX TPEOOBAHMH K MOAYIIO, TaK KaK IPU 5TOM BCE PABHO
Oynmer mocTUrathbCs paBHOMEPHOE paclpelesieHHe rasa Ha IUIOIAAb KaTajiu3aTropa U

OXJIAXKJAKIIECTO KaHaja.

B npyrux npeanodTuTeNbHBIX BAPUAHTAX OCYIIECTBIICHUS H300peTeHHs] IOTOK B
OXJIQXKJAIOLIUX KaHAJIaX MOCTYIIAET B TOM K€ HaIllPaBJIEHUH, YTO U HAIIPABJICHHUE TIOTOKA
B KaHase Karanu3aTtopa (MpsMOTOYHAs KOHCTPYKLIUS), MM TIOCTYNAET B HANPABJICHUH,
NPOTHUBOIMOJIOKHOM HAIPABIEHUIO TOTOKA B KaHAJIe Karanuzaropa (TPOTUBOTOYHAS
KOHCTPYKIUsI), B 3aBUCHMOCTH OT XapaKTEPHCTUK KaTaJU3aTopa U TEPMOIMHAMHKHU
peakuuu. [Ipy NPOTHBOTOYHOH KOHCTPYKLHMH  00ECHEUMBAETCS  ONTHUMAJIbHOE
OXJIAXIEHHe M caMas TMpocTas KOHCTPYKLHUsA MexaHudeckoro wmoayis. OnHako
IIPOTUBOTOYHAS] KOHCTPYKLUSI B HEKOTOPBIX CIy4asX MOKET MPUBECTU K CIHIIKOM
CUJIBHOMY OXJIQXI€HUIO B MECTE, T1I€ 3TO HE SABJIAETCS JKEJATENbHbIM, YTO, B YACTHOCTH,
MOXXET IPOUCXOAWTb NPU  MaJOW  MPOU3BOAMUTENBHOCTH, HANpUMEp, IpH
npomBogutenbHocTH oT 30 mo 70%. 3Jrta mpobiema permaercst NPsIMOTOYHON
KOHCTPYKLMEHN, OJHAKO M3-3a JOMOJHUTENBHOIO KaHaja Takass KOHCTPYKLUS sSBJISIETCS
Oonee CIOXKHOI MEXaHHYECKH U 3aHHMAaeT IPOCTPAHCTBO B PEaKTOpe, 4To TpeldyeT

AOMOJIHUTEJIbHBIX U3ACPIKEK.



Bce wnm  HekoTOpble MOAYJIM MOTYT OBITh CHAOKEHBI YCTPOWCTBAMH,
MO3BOJIIIOIMMHE M3BJIEKATh MOAYJb U3 PEAKTOpPa W/MIIM BCTABJIATH MOXYJb B PEAKTOP,
qTOOBI 00€CHeUnTh BO3MOXKHOCTb 3arpy3KH KaTajM3aTOpa/BBITPY3KH KaTajauzaTropa/

00CIy KMBaHHSI MOAYJISI BHE PEAKTOPA.

Monyib/MOAy M TMPEANOYTUTEIEHO UMEET/UMEIOT AHaMeTp, KOTOPBIA MEHBIIe
BHYTPEHHEr0 JAHaMeTpa KOpIyca KOHBEPTEPa/pPEeakiMOHHOW €MKOCTH, OCTaBJIsis
BHEIIIHEE KOJbLIEBOE MPOCTPAHCTBO, B KOTOPOM TMOCTYMAOLIUN HEOUUILEHHBIN Tra3
MOXET  pachpenessiTbCsi B COOTBETCTBYIOIIME  Moayau. Kaxaeiii  monynb
MPEINOYTUTENBHO JOMOJHUTEIBHO UMEET BHYTPEHHIOKO [IEHTPAIbHYIO TPYOY, B KOTOPOU

ra3000pa3HbIi MPOAYKT COOMPAETCS TIepeN BBIXOJOM U3 MOIYJISL.

PeakTop MoxeT umerh nBe WM Ooyiee MOAYJIBHBIX CEKIMH, MPU 3TOM KaxKaast
MOAYJbHAS CEKIHs CONEPXHUT OAuH wuiam Oonee moxpyned. Cekuum MOryT OBITH

OTACJIBbHBIMH C BOSMOXXHOCTBIO obecneueHust Pa3JIMIHbIX YCJ'IOBI/II\/'I IIOTOKA U OaBJICHHA.

30Ha PEe3KOro OXJAKAECHUS MOXKET OBITh BBINOJIHEHA C BO3MOKHOCTBIO PE3KOTrO
OXJIAKIEHHSI Ta3000pa3HOTO MPOAYKTA U3, 10 MEHBIIEH Mepe, OTHON MOIYJIbHON CeKIUU
C MOJYYE€HUEM MOTOKA OXJIAKIAECHHOTO MPOAYKTA, B ’TOM CIy4ae KOHBEPTEP TAKKE MOXKET
comepkaTb YCTPOMCTBO Ul MOJAA4YH, IO MEHbIIEH Mepe, 4YacTH OXJIAXKIAEHHOIO
TEXHOJIOTHYECKOTO IOTOKAa B Ka4yeCTBE HCXOAHOIO IOTOKA IJIsI OAHOM miu Oonee

MOCJENYIOIIMNX CeKIUH.

B kauecTBe rasza ajsi pe3KOro OXJAKIEHUs MOKET HCIOJIb30BAThCS CBEKUM
TEXHOJIOTMYECKHH a3 W/HJIM ras3, IPOIIEIIINIA YaCTUYHYEO KOHBEPCHIO, MPH HEOOXOANMOCTH,
OXJIAKJIEHHBIM TEXHOJIOTHYECKUN ra3. Pe3koe OXJIAKACHUE — 3TO CHOCO0 CHUBUTH

PE€aKTHBHYIO CIIOCOOHOCTD ra3a U OTBECTU TEILIO OT 3K30TepMI/ILIeCK0ﬁ pe€aKuun.

Monynu B pa3HbIX MOIYJBHBIX CEKLHSIX MOTYT OTJIMYAThCS OPYT OT JPYra,
CoZepKaTh pa3Hble KATaJIN3aTOPBI M pacoyaraTteCs mo-pasHomy. Hampumep, Mmonynu B
MEepPBOM CEKLMH, KyAa MOCTYNaeT CBEXUNW HECMELIAHHbIM TEXHOJOTMYECKUN ra3 ¢
BBICOKOH PEaKIIMOHHOH CIIOCOOHOCTHIO, MOTYT paboTaTh pu 0oJiee HU3KOH TeMIiepaType
W COZIePIKaTh MEHEee PEaKTUBHBIN KaTaIn3aTop MO CPABHEHUIO C MOAYJISIMU B CIIEAYIOIIEH
CeKIIMM, KyJa TIIOCTyIaeT Ta3000pa3Hblii MPOAYKT W3 TMEpBOH cekuuu (Tpu
HEOOXOIMMOCTH, CMEIIAHHBIN, HAPUMEp, C OXJIAXKIEHHBIM TEXHOJIOTHYECKUM Ta30M),
KOTOPBIH SIBJIIETCSI MEHEE PEAKTUBHBIM 110 CPABHEHHIO C HECMEIIAHHBIM, HE BCTYIIABIINM

B pPCAKIUIO TEXHOJOTUYCCKHUM I'a30oM, KOTOprfI MNOoCTynacT B MOAYJIU B HepBOfI CCKIIMH.
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ITo meHbIEH Mepe, nBe WK O00Jiee MOAYJIBHBIX CEKIIHH MOTYT OBITh BBIOJHEHBI
C BO3MOJKHOCTBIO MapajuIeNIbHOrO (PYHKLUHMOHHUPOBAHHS, 4YTOOBI OOECIEUYUTh HU3KHUH
o0muii nepenan nasneHus. [IpumepoM MOTYT CIy»KUTh MapauleibHble CEKIMH, Kaxaas
U3 KOTOPBIX COAEPKUT Ba IOCIENOBATEIbHO (DYHKIMOHHPYIOLIMX MOAyJs. Takas
KOHCTPYKLIMSI OOECIIeUNT 3HAUMTEIbHO MEHBINWH INepernajy NaBiIeHHs Uil JBOMHON

00BEMHOI CKOPOCTH.

B kauecTBe aibTepHATHBBI, ABE MM 0OJ€€ MOIYJBHBIX CEKLHH MOTYT OBITh
BBITTOJIHEHBI C BO3MOJKHOCTBIO IOCJIENOBATEIBHOIO (DYHKIMOHHUPOBAHUS C 30HOM
PE3KOro OXJIAKIAEHUSI MEXAY NIEPBOI U BTOPOU MOAYJIbHBIMU CEKLIUsAMU. Pacnonoxenue

MOI[y.]'IGfI B K&)I(I[Oﬁ CEKIIUHN MOKET B 5TOM CJIyda€ MCHATHCH.

Kpome Toro, Takke BO3MOKHA KOMOWHAIUS MAPAJIEIbHBIX U MTOCIEA0BATEIbHBIX
CeKIIHiA, eciu 3Toro TpedyeT npouecc peakun. HekoTopsle MOIyIbHBIE CEKIIUH MOTYT
OBITh PACIIOJIOKEHBI MAPAJUIEIBbHO, YTOOBI YMEHBIIUTh Mepenas AaBICHHs, B TO BpeMs
KaK Ipyrue CEeKUUU MOTYT OBITh PACIOJIOKEHBI MOCIEAOBATEIbHO, YTOOBI YBEJIUYUTD

CTCIICHb KOHBEPCHUU.

IToMuMO npoYero, OXJIaKAAEMbI KOHBEPTEP C OCEBBIM ITOTOKOM I10 HACTOSLEMY
M300pETeHNI0 MOXKET OBIThb HCIOJNB30BAH B KAaueCTBE PEAKTOPa CHHTE3a aMMHAKA,
peaKTopa CHHTE3a METAHOJA, PEAKTOpPa METAaHUPOBAHUS WM PEAKTOpa CABUIA, U €ro
TAK)K€ MOXHO HCIIONIb30BaThb B CBA3M C APYTMMM IIPOLECCAMM 3K30TEPMUYECKOU

peaxuum.

B cooTBercTBMM C elle OAHMM BapHAHTOM OCYINECTBJICHUS H300peTeHHsI
OXJIQXK/1a€MbIli KOHBEPTEP C OCEBBIM MOTOKOM MOKET COAEpPkKaTb NOMOJHUTEIBHOE
YCTPOHCTBO JJIsl MOAAYH IMPEIBAPUTENBHO HArpeToro (ropsyero) TeXHOJOTHYECKOTO

rasa, IOCTYNAKINEro, HANpUMeEp, W3 BHYTPEHHErO0 WJIH BHEIIHErO0 IMyCKOBOIO

,
HarpeBarTes, K KaTalu3aTopy, 3arpy>KeHHOMY BO BCE WJIM B OIPEAETICHHBIE MOIYIIH,
pa3MeLIeHHbIE B OTHON MK O0JIee MOYJIbHBIX CEKIUSIX KOHBEpTEpa. Takoe yCTpOHCTBRO,
UMEHYEeMO€e Ta30BOH CUCTEMOI C IPSIMBIM BITyCKOM, MOKeT 3 (pekTHBHO obecreunBaTh
BOCCTAQHOBJICHHE aKTUBHOCTU KaTaJM3aTOpa B XOJE 3aIlyCKa/aKTUBALIMU KaTaJIU3aTopaA.
VkasaHHasi CHCTeMa IpPsSMOrO BITyCKa rasa IpeqHasHadeHa sl 00XOxa BHELIHErO
KOJIBLIEBOTO MMPOCTPAHCTBA M OXJIAXKIAOIIHX [UTACTHH, YTO ITO3BOJISIET OAABATh rOPSTIUi
TEXHOJIOTUYECKUH Tra3 BO BpeMsl BOCCTAHOBJIEHHMsS AKTUBHOCTH KaTajlu3aTropa, B

MIPOTHUBHOM cliydae ObUTa ObI MPEBBIMIEHA pacueTHasl TeMIepaTypa KOpIyca BBICOKOTO

JAaBJICHHUA u/unu OXJIAZKAAOIIUX IJIACTHH. bes OTI[G.]'II:;HOfI CUCTEMBI IIPSAMOTO BITyCKa rasa
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BO3MOXHBIH ypPOBEHb TEMIIEPATYphl KaTalu3aTopa BO MHOTHX Ciydasx Oyner
OrpaHUYEH, YTO TMpHUBENET K JUINTENbHOMY M Hed(p(PeKTHBHOMY mepHOAy

BOCCTAHOBJICHUA.

B cootBeTcTBUU C €le OHUM MPEANOYTUTENbHBIM BAPUAHTOM OCYIIECTBIICHUS
n300peTeHust yKa3aHHasi ra30Basi CUCTEMa C MPSIMbIM BITYCKOM TaK3Ke MCIIOJB3YeTCs AJIst
NOJJaYU CBEKEro (XOJOAHOI0) TEXHOJOTHYECKOro ra3a B OAWH WU OoJjiee CIIOEB
KaTaJlu3aTopa B OJHOM WM Ooyiee MOAYJSIX, COAEPIKAIMXCS B ONHON wiu Oojee
MOAYJIBHBIX CEKLMSX MPU HOPMAJIBHOM SKCILIyaTaLlMOHHOM PEKHME KOHBEpPTEpa, TO
€CTh IMOCJIe TIEPBOHAYAIBHOTO BOCCTAHOBJICHHSI aKTHBHOCTH/aKTHBALIMU KaTaJIU3aTOpPA.
IToTOoK TEXHOJOTMYECKOrO ra3a, KOTOPbIH MPOXOAWUT YEpe3 CUCTEMY MNPSIMOTO BITyCKa

raza, MOXET KOHTPOIUPOBATHECA C TIOMOINBKO OJHOI'0 HIN Oouee KJIAIIaHOB,

)
pacCMOJIOKEHHbIX CHAapy>XU KOHBEpTepa. JTa CHUCTEMa II03BOJISIET KOHTPOJIHUPOBATH
ypOBEHb TeMIlepaTypbl KaTalll3aTopa B HOPMAaJbHOM JKCITYaTalMOHHOM pEeXHUME.
Hanpumep, B TedyeHHe HAYaJbHOIO NEpPUOAA CPOKa CIYKOBI KaTajlu3aTopa, KOorjaa
AKTUBHOCTb KaTalu3aTopa MaKCUMajbHa, WJIM B TEUEHUE MEpPUOAOB IOHUKEHHOMH
Harpy3ku (C yMEHBLIEHHBIM NMOTOKOM IOJAaud) B KOHBEPTEpPE, IOJII UCXOJHOIO Trasa,
NOZIaBAEMOr'0 4epe3 CUCTEMY IMpPSIMOro BITyCKa ras3a, MOXeT ObITh yBEJIHUYeHa IS
OXJIQXKACHUs] KaTalu3aTopa, KOTOPBIM HArpeBaeTcsi TEIUIOTOM OJK30TEPMHUYECKOU
peakuuu. AHAJOrHYHBIM OOpa3oM, €ClM KaTaju3aTop J1€3aKTUBUPYETCS W/WIH
NOBBILIAETCS HArpy3Ka KOHBEpTepa, AOJS MOAABAEMOrO rasa, HalpabiIsieMOro 4epes
CHCTEMY TIPSMOTO BIyCKa ra3a, MOXKET ObITb YMEHbIIEHa, YTOOBl O0ecrne4YnTh
VJIYUYLICHHBIM HAarpeB OCTAaBLIEHCS YacTH IOAABA€MOrO rasa, KOTOPbIM MPOXOAUT
NpeIBapUTENbHBIM HarpeB B OXJaXAaeMbIX IacTHHax. Mcmonp3oBaHHe yHOMSHYTON
CHCTEMBI MPSIMOTO BITyCKa rasza Jjisi 000MX CLEHApUEB, HArPEeBaHUE B TEUCHUE MEPUOIA
BOCCTAHOBJICHHSI aKTUBHOCTH KaTalu3aTopa U perynpoBaHHUE TEMIEpaTypbl BO BpeMs
HOPMAaJIbHOTO PEeXHMMa S3KCIUTyaTalud, O0ECleYrBaeT ONTHMAIBHOE HCIIOIb30BAHNE
IOCTYIMHOTO 00BeMa KOHBEPTEpPa BMECTO IPOEKTUPOBAHHUS KOHBEpPTEpPa C IBYMS
OTAENbHBIMH yCTPOHCTBAMU/CUCTEMAMH Ui TOAAYH MPEABAPUTENBHO MOAOTPETOro

(ropstuero) u CBeXero (XOJOAHOT0) TEXHOJOTHYECKOrO ra3a COOTBETCTBEHHO.

Takum 06pa3om, B COOTBETCTBUH C HACTOSIIUM U300pETEHUEM MTPEAOCTABIISIETCS]
KOHBEPTEP, COAEPIKAIINN MOIYJIBHBIN CIIOH KaTajan3aTropa, 00eCreunBaro I BEICOKYIO
BapUATHBHOCTh KOHCTPYKLUMHU. MoaybHAs KOHCTPYKIMS OOECreYnBaeT BO3MOKHOCTD

HUCIIOJIb30BAHUA Y3KOCICLHUAIU3UPOBAHHBIX KOHBEPTEPOB U CJIOCB KATAJIU34aTOpPA4,
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KOTOpbIE aJanTHPOBaHBI IO TPeOOBAHUS PA3JIMYHBIX IPOLECCOB WU OTrPaHUYEHUS
peakrtopa. Pu3nyecKkue XapaKTEPUCTUKUA MOIYyJEeH MOryT BapbUpOBAaTBCS U
ONTUMH3HPOBATHCS, HAIIPUMED, TAKUM 00pa3oM, YTOOBI B BEpXHEH W/UJM HIDKHEH 4acTu
peakTopa MOIJIM pa3MeIlaThCsk MOAYJU C MEHBIINM PAIIyCcoM, a B HauOoee MHUPOKOH
4aCTM €MKOCTH KOHBEpPTepa MOINIM pPa3sMEL|aTbCs MOAYJIM IIOJHOIrO JHaMeTpa.
MopnynbHast KOHCTPYKLMSI TakXke OOeCIeYMBaeT BO3MOXKHOCTb HCIIOJIB30BAHUS
Y3KOCTIELIMAIM3UPOBAHHOTO CJIOSl KaTaJu3aTopa C pa3IMuHbIMU TUIIAMU KaTaJau3aTopa B
Pa3HBIX CEKLMSAX KOHBEPTEpa, a TaAKXKe 00eCreYrBaeT BO3MOKHOCTb PAa3MEIIEHHUS 30HBI
PE3KOro OXJKIACHHS MEXAY CEKLUsIMH, NMPH HeoOXOmuMOCTH. B 3aBUCHMOCTH OT
NIPUMEHEHUs1 KOHBEPTEpa, HANpUMep, MOMHMO NPOYEro, NpU NPUMEHEHUH €ro B
Ka4eCTBE pEAaKTOpa CHUHTE3a AaMMMAaKa, pPEaKTopa CHHTE3a METaHOJIa, peakTopa
METaHUPOBAHUS, PEAKTOPA CABUra U PEAKTOPA AJI APYIUX 3K30TEPMUYECKUX PEAKLUH,
pasnuyHble MapameTpbl KOHBEPTEPA MOIYT HW3MEHSTbCA W ONTHUMHU3HUPOBATHCS.
Hanpumep, B KOHBEpPTEpPE MOXKET BapbUPOBATHCA KOJUYECTBO MOAYJEH, U KOHBEPTEP
MOXET COePIKaTh OAHY, IBE, TPU HIIH 0OJIiee CEKLNI C BO3MOKHOCTBIO Pa3MEIIEeHHUs 30H
PE3KOro OXJAXACHUs] MEXKAY BCEMH CEKLUMUAMM WIM JHUIIb MEXAY HEKOTOPBIMU

CECKLUAMMU.

B MOAYJIAX TAaKXKE€ MOTYT OBITb UCIIOJb30BAHBI Pa3JINYHbIC TUIIBI KAaTAaJIHU3aTOpPAa,
MIOCKOJIBKY KaXIIbIii MOAYJIb MOXKET OBITh BBINOJHEH C BO3MOXKHOCTBIO COJEpIKAHUS
OIHOTO CJIOS KaTalIn3aTopa WK OoJiee CI0eB KaTaIn3aTopa OIHOTO U TOTO )K€ TUIIA WIH
pasHbIX THUIOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBJCHUS W300PETEHUS BCE MOAYJIH
COZepIKaT KaTaJu3aTop OJHOTO M TOTO K€ TUIA B OJJHOW M TOM k€ KOH(PUTYpALUH, TOTIa
KakK B JAPYrux BapuUaHTax OCYIUCCTBJICHUSA, IIO MeHbIIEH MEpPE, HEKOTOPBIC MOOYJIU
coZiepKaT KaTajlu3aTop IPYroro TUMA WIM KAaTalIU3aTop B APYrod KOH(PUTYpAIHH, TO
€CTb MOIYJIM COAEP>KAT PAa3JINYHOE KOJUYECTBO CJIOEB KAaTAJIM3aTOPa C PA3IMYHOU

BBICOTOU U T.1.

MonynbHOE pacnoyio’KeHHE CJIOEB KaTalau3aropa B KOHBEpPTEpe IO3BOJISET
OCYILECTBJISITh 3arpy3Ky KaTajlu3aTopa B HEKOTOpPblE MOAYJH UM BO BCE MOAYJHU BHE
€MKOCTHU KOHBEpTepa, a 3aTeM MOoMellaTb MOAYJU B €éMKOCTb KOHBepTepa. MoayibHOe
PACIIONIOKEHNE KaTaJn3aTopa TAaKKE MOXET OOJIErduThb BBITPY3KY Karaju3aTropa W3
KOHBEpTepa, MOCKOJbKY MOAYJH MOIYT MOJHHUMATBCS W3 KOHBEpTEpa MO OYepeam.
B0O3MOXXHOCTD ymaneHHss BCEX WJIM HEKOTOPBIX MOIYJIEH MOKET OBITh HE TOJBKO

NPpEUMyIHIECTBOM, IPU HGO6XOI[I/IMOCTI/I, 3aMCHBI CJIOA KaTaJInu3aTopa, HO TAKKE MOXKET
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OBITb BBITOJAHBIM B XOJ€ TEXHHYECKOro OOCITY>KMBaHUS KOHBEPTEpa, KOrna MOXKHO
J0CTaTh BECh CJIOW KaTaJln3aTopa WM €ro 4acTh, a 3aT€M MOKHO 3arpy3UThb MOAYJIH IO
ouepenu OOpaTHO B KOHBEPTEP M AaKe IOBTOPHO MCIIONB30BAaTh CYLIECTBYIOIIUMN

KaTaJau3aTop.

IIpu 0Ga30BOM KOHCTPYKIMH C OCEBbIM/PaJUaJbHOM IIOTOKOM, KOIJa
TEXHOJIOTHYECKUH ra3 MPOTEeKaeT B OCEBOM HAIPaBJICHUU 4epe3 CJIOHN KaTanau3aropa H
MPOXOIUT PaTUAIbHO Yepe3 KOJUIEKTOPHOE YCTPOMCTBO K LIEHTPAJIbHOHN TpyOe, maxe ¢
OHIUM MOJYyJIEM MOXET OBITh MOJY4YEeH KOHBEPTEP C HU3KHM MEepPenajoM JaBJICHUS.
Kpome TOro, moTok TEXHOJOTHYECKOTO ra3a BO BHEINHEM KOJIbLIEBOM IPOCTPAHCTBE
CHIDKAET TEMIIEPaTypHOE BO3ICHCTBHE HA KOPIYC KOHBEPTEPA U, TAKUM 00pasom, OoJee

HU3KYIO TEMIIEpaTypy Hapy>KHON CTEHKU PeaKkTopa.

bnaronapst Gonee HU3KOMY Hepenany AaBJICHUS B COUETAHHH C BO3MOJKHOCTBIO
MMETh HECKOJIBKO PAaCIOJIOKEHHBIX APYTr Haa APYroM MOAYJEH MOKHO HCMOJIb30BaTh
BBICOKHE TOHKHE KOHBEPTEPhI C MaJlbiIM JUAMETPOM U C OONBIINM O0BEMOM

KaTaJn3aTopa.

Jlanee Hacrosimee H300peTeHHE MOsCHsAETCS Oojee MOApPOOHO NpUMEpaMu
BApUAHTOB OCYIIECTBIEHUS H300peTeHHs CO CChUIKOW Ha ¢urypel 1 — 5. @urypsl
NPEeNOCTaBIeHbl  JUIA  WJUIOCTPUPOBAHMS  NPHU3HAKOB  PA3JIMYHBIX  BAPHAHTOB
OCYILECTBJICHUSI HACTOSIILEr0 H300PETeHUsI U He OJIKHBI PaCCMATPHBATHCS B KAYECTBE

OrpaHUYeHUs] 00beMa HACTOSILIEr0 U300 PeTEeHH .

Ha ®wr. 1 npuBeneHo cxematudyeckoe u3oOpaxkeHue KOHBepTepa | B pa3pese B
COOTBETCTBUH C HACTOSAMINM H300peTeHneM. KoHBepTep COmep KUT YeThIpe MOAYJS 2,
KOKIbIA M3 KOTOPBIX COAEPKUT OAUH CJIoM 3 karanusartopa. Yerbipe MoayJs
(PYHKLUMOHHUPYIOT TMapaJUIeIbHO TPH TMPOXOXNKACHUU TEXHOJIOTHYECKOro rasa 4 or
BHEIIIHErO KOJIBLIEBOIO MPOCTPAHCTBA 5 K BXOAHOW 4YacTH O KaXXAOrO U3 MOAYJEH.
TexHomorndeckuii ra3 MPOXOAUT B OCEBOM HAMNPABJICHUM 4Yepe3 KaXKAbll CJIOU
KaTaJIu3aTopa U COOMpPAETCs B KOJUIEKTOPHOM YCTPONCTBE 7, KOTOPOE CBSI3aHO C KAYKIBIM
MOZYJIEM, U3 KOTOPOTO OH MOCTYMAET B LEHTPAIbHYIO TpyOy 8 U MOKHUAaeT KOHBEPTEP B
BUZe ra3oobpa3Horo mpoaykra 9. Mopaynu M, CIE€AOBaTeNbHO, CJIOW KaTalu3aTropa
pa3sNUYarOTCs MO AMAMETPY, TaK KaK TPU MOAYJA MMEIOT OJWHAKOBBIM JUAMETpP, a
YETBEPTHIM MOAYJb, PACIOJOKEHHBIM B HU)KHEM 4aCTH KOHBEpPTEpPa, UMEET MEHBLIUM
auaMeTp, 9ToObl MOAYJIb MOT OBITH PACIONIOKEH B HUXKHEH wdacTu koHBeprepa. Cioi

KaTajin3aTopa B MOAYJISIX UMECT OAUHAKOBYHO BBICOTY H, YTO O3HAYa€T, 4YTO €CJIN B
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KaXXaA0OM M3 YETBIPEX MOI[y.]'IGfI HUCIOJIB3YECTCA KaTaJu3aTop OAHOTO THIlA, HEpEran

AaBJICHUSA HA KAXKIOM MOIYJIC 6YI[6T OJUHAKOBbIM.

Ha ®ur. 2a u b nokazaHo nonepevyHoe ceueHne peakTopa, Moka3aHHOro Ha dur.
2, B mnockoctu II-II. Ha ®Pur. 2a noka3aH BapuaHT MOAYJA C ABYMs OXJAKAAIOIIUMHU
actuHamu 10, kaxxpas U3 KOTOpbIX MMmeeT kaHan 11 oxnmaxpeHus. Oxnaxjparoiue
MJIACTHUHBI PACTIONOKEHBI PAIHAIBHO U PSAIOM C IIEHTPalIbHON TpyOoOl 8 U pa3menstor
KaTaJM3aTop Ha JIBE MOJIOBHUHBI, TO €CTh Ha JIBe KaTanuTudeckue cekiuu. Ha ®wur. 2b
€IMHCTBEHHAs OXJaXIamollas IUJIaCTHHa 9 pacroyio)keHa KOHLEHTPUYHO BOKPYT
LEHTPAJIbHONH TpPyObl, TEM CaMbIM pasfenss CJIOH Karajau3aropa B MOIyJie Ha IBE

KOHUOCHTPUICCKHE CEKIIUN KaTalIu3aTopa.

Ha ®wr. 3a u b mokasaH MOTOK U CJIOH KaTaJU3aTopa B KOHBEPTEPE C UETHIPHMS
MPOTUBOTOYHBIMU OXJIakAaeMbiMu MoAyJsiMu. Ha @ur. 3a mokasaH KOHBepTep C
YIPOILIEHHON KOHCTPYKLHUEH U C YIPOLIEHHON CXEMOM MOTOKA TEXHOJIOTHYECKOro rasa 4
u razoobpasHoro nponykra 9. Ha ®@ur. 3b nmokasana kKoHCTpykius cornacHo Dwr. 3a ¢
yBenuueHHO! cexkimel A. TexHonornyeckuil ra3 4 nocTynaer B OXJIaKAar0IINe KaHaJbl
11 monyns 2. Korma TeXHOJOTMYECKHI ra3 NPOXOAUT Yepe3 OXJIAKIAIOIINE KaHAJb,
TEXHOJIOTMYECKUM a3 HArpeBaeTCs, a OXJIAKIAEeMbId CJIOW 3 KaTajau3aTopa MOIYJIs
OXJIAXKIAaeTCsA. 3aTeM HarpeThlil TEXHOJOTHUeCKUil ra3 4b mpOXOIUT Yepe3 OXJIaXKA€HHBIN
CJIOH KaTajiu3aTopa, a 3aTeM uepe3 HeoXJIaxK1aeMblil anrnadaTuaeckuii cioi 12 B Mmonye,
IpEKAe 4eM OH NMOKUAAET MOAYJIb Uepe3 KOJUIEKTOPHOE YCTPOMCTBO 7 U MOMAAaeT B

LEeHTpaJIbHYIO TpyOy (He mokasaHa).

Ha @wur. 4a u b nokazaH MoTok 4epe3 MPsIMOTOYHBIN OXJIaXKIaeMblil KOHBEPTED C
YEeTBIPbMsI OXJIAXKAAEMbIMH MOAYJSMU. B KakmomM Mopayjie UMeeTcsl eIUHCTBEHHBIN
OXJIAXKAeMbIl CJIoi 3 kartanmuzatopa W anuabarudeckuil ciod 12 karanmmsaropa,

PaCTONIOKEHHBIN HAJl U TIOJ] YKA3aHHBIM OXJIAXKIAEMBIM CJIOEM KaTalln3aTopa.

Ha ®ur. 5 npuBeneHo cxemaTWyeckoe H300pakeHHe KOHBEpPTEepa C IIECTHEO
MOAYJSIMH 2, KOTOpBIE pa3[eNieHbl Ha TPU TMOCIENOBATENbHO (DYHKIIMOHUPYIOIINE
cekunu 13, 14, 15. Cexkuuu pa3aeneHsl MIACTHHAMH WA IPYTUMHU Pa3aeIuTeTbHbIMU
ycrpoiictBamu 16. J[Ba Moayssi B KaKOOW CEKIUH (PYHKIIMOHUPYIOT MapaiIeNIbHO.
Mexnay CexkuUsMH HaxXOASATCA 30HbI 17 pE3KOro OXJNAXKAEHUS, B KOTOPBIX TOPSYUN
ra3000pa3HbIi IPOAYKT 9 BCTpeUaeTcs C ra3oM pe3koro oxyaxaeHus 18 ¢ bonee HU3KOH
TEMIIEPATYPOii, a 3aTeM CMeCh ra3000pa3HOro MPOAYKTA U ra3a Pe3Koro OXJKICHUs

NMOCTYyNacT B CJICAYIOIIYIO CECKIHUIO U B IBA MOAYJIsA, PACTIOJIOKCHHBIC B TaKOM CEKIIUH.



dopmyJia uzodpereHust

1. OxnaxxgaeMblil KOHBEPTEP C OCEBBIM MTOTOKOM, B KOTOPOM T€XHOJOTUYECKUN
ra3 rocTynaeT OT BHEUIHErO KOJIbLIEBOTO MPOCTPAHCTBA BO BHYTPEHHIOK LEHTPAIbHYIO
TpyOy 4epe3 ClIoi KaTaIn3aTopa, OTJANYAILIHHCS T€M, YTO OCYIIECTBIISIOT KOHBEPCHIO

TEXHOJOTHYCCKOTO rasa € nmoJiyu€HHUEM IPOAYKTa, IIPHU 5TOM

- CJOH KaTajau3aTopa COAEpXKHUT, IO MEHbIIeH Mepe, OOUH MOJAYJIb,

COZICpIKAILN, O MEHBLIEH Mepe, OAUH CJION KaTaau3aropa,

- A TOAAYM TOTOKA TEXHOJOTHYECKOTO rasa OT BHEIIHErO KOJBIEBOTO
NPOCTPAHCTBA K BXOJHOW YACTH ONHOrO WM Ooyiee MOXyJieH MNpenyCMOTPEHO

YCTPOMCTBO MOAAYH, U

- U IOJa4yy MOJIyYEHHOrO B pe3yJIbTaTe KOHBEPCHUH TEXHOJIOMMYECKOro rasa
MOTOKA MPOAYKTa, KOTOPBIM NPOXOAUT B OCEBOM HAIPABICHUU Y€Pe3 CIOU KaTaanu3aTopa
B OJHOM miu Oojee MOAYNAX B LEHTPAIbHYIO TPyOy, IMPEIyCMOTPEHO KOJUIEKTOPHOE
YCTPOWCTBO, U

- IO MeHbLIEeH Mepe, OIUH U3 OAHOrO HIH Oosee Moaynell comep:kaT OQHy WU
Oonee OXNAXAAIOUINX IUIACTHH, BBIIOJHEHHBIX C BO3MOXKHOCTBIO —OXJIAQXKICHUS

OXJIAKIAIOLIEeH TeKydel Cpeoi.

2. OxnaxxgaemMblii KOHBEPTEP C OCEBBIM MTOTOKOM 10 1. 1, OTJIHYaK0Iuiics TeMm,
qTO yCTpOﬁCTBO nogaydu, Iio MEHBIIEH MEpPE, HaCTUYIHO COACPIKHUTCA B OXJIAXKOARONX
MjaCcTuHax, U MPHUYEM YKa3aHHbBIC OXJIAXKAAKOIIHUE IIJIaCTUHbI W yCTpOﬁCTBO noaavyu
BBITIOJIHEHBI C BO3MOXKHOCTBIO MPEIBAPUTEIHHOTO HarpeBa TEXHOJOTUYECKOrO ra3a BO
BpeMsl MPOXOKAEHUS Yepe3 YKa3aHHOE YCTPOMCTBO MOAAYU, B TO BPEMs KaK TEIUIOTY
peakuuy, Mo MeHbIIEH Mepe, YaCTUYHO YIAJSIIOT W3 OHOro wim Ooyee CJoeB

KaTajau3aTopa B MOAYJIE.

3. OxJnaxxmaeMblii KOHBEPTEP C OCEBBIM MTOTOKOM 10 1. | ujtu 2, copepKaiiuii 1sa

i 0oJiee MOIYJIeH.

4. Oxnaxmaemblii KOHBEPTEP C OCEBBIM TIIOTOKOM IO JIOOOMY W3
MPEIIISCTBYIOLINX MYHKTOB, OTJIUYAKIMIUKHCS TeM, YTO OJTHA UJTH OOoJiee OXJIaXK A0 X

MJIaCTUH KaXXA0ro MOAyJisd pasacisseT MOAYJIb Ha ABa WU Oouee OXJIAKIa€MbIX



KaTaJIUTUYCCKHUX KaHaJIOB C 061_[[61\/'1 IIoMAAbKO TIONMEPECUYHOI0 CECUCHUS KaTajin3aTropa

AKaT .

5. OxnaxpaeMblii KOHBEpTEp C OCEBbIM IOTOKOM IO JIIOOOMYy W3
NPEIECTBYIOIINX IMyHKTOB, OTJMYAIIIMICS TeM, 4YTO OXJAXKIAKollas IJIaCTUHA
COZIEPKUT, 110 MEHbLIEH Mepe, OANH OXJIAKIAIIINN KaHal ¢ wupuHo W u BbicoTol H,

Y IPUYEM MOAYJIb COIEPIKUT OXJIAXKAaeMbli CJION KaTaiu3aTopa ¢ BbicoTon H.

6. OxjaxmaeMmblii KOHBEPTEP C OCEBBIM IOTOKOM IO JIOOOMYy W3
NPEAIIECTBYIOIINUX MYHKTOB, OTJIHYAILIUNACS TeM, YTO O0IIas IIOLIAb MOMEePEYHOrO

CCUCHUA OXJIAYKAAIUX IJIACTUH MOAYJIA ABJIACTCA onn.

7. OxnaxmaeMblii KOHBEPTEP C OCEBBIM IOTOKOM 10 JIOOOMYy W3
NPpEAICCTBYOIINUX ITYHKTOB, OTHanmlHHﬁCﬂ TE€M, YTO OTKIIOHCHUSA PACCTOAHUA MEXKIY
COCETHMMH OXJIAKAOUINMU IUIACTUHAMH COCTABISIFOT He Oojee uem + 15 % or

IMOCTOAHHOI'O.

8. OxnaxpaeMblli KOHBEpTEp C OCEBbIM IIOTOKOM IO JIOOOMYy W3
NpEeACCTBYOIUX ITIYHKTOB, OTHanmlHHﬁCﬂ T€M, YTO KOHBECPTECP BbBIIIOJIHEH C
BO3MOXXHOCTBIO TNMApaJUIEbHOTO W/WIIN TOCIEA0BATENbHOrO (PYHKLIMOHUPOBAHUS JBYX

wi 0ojiee MOAyJIeH.

9. OxnaxpgaeMblii KOHBEPTEP C OCEBBIM IOTOKOM 1O JiroOOMy H3
NPEALIECTBYIOIIUX IYHKTOB, OTJIHYAIOLIMICS TeM, 4YTO BO BCEX IapajjIeNIbHO
(YHKLMOHUPYIOLIMX MOJYJISIX MEpenaj AaBieHus Dp sBIsSETCS OAMHAKOBBIM B Ipeiesiax

+ 5%.

10. OxnaxxpaeMblii KOHBEPTEP C OCEBBIM TIOTOKOM IO JIOOOMY W3
NPEALIEeCTBYOIUX NYHKTOB, OTJHYAKIIUICS TeM, 4yTO BbicoTa H oxnaxnaromero
KaHaja M CJIOA KaTajJu3aTopa MapajuleNbHO (YHKIMOHUPYIOIIUX MOAYJIEH SBiseTcs

OIMHAKOBOM B mpenenax + 5%.

11. OxnaxpaeMblii KOHBEPTEP C OCEBBIM IIOTOKOM IO JIOOOMY |3
NPEAIIECTBYIOIINUX MMYyHKTOB, OTJIMYAIOMIMHACA TeM, YTO OTHOIIEHHE MEXOy oOmei
IUIOIIAIbI0 MOMEPEUHOTO CEYEHUsS OXJIAXKIAIOUINX IACTUH Aoxs U OOIIEH IUIOMAAbI0
MIONEPEYHOT0 CEUEHHsI KaTaIu3aTopa Axar MAPAUIENbHO QYHKIHOHHPYIOIIUX MOIYJIen

SIBJISIETCS] OIMHAKOBBIM B mpenenax = 10%.



12. OxnaxpaeMblii KOHBEPTEP C OCEBBIM IIOTOKOM IO JIOOOMYy W3
NPEALIECTBYIOIUX IMYyHKTOB, OTJHYAKIIHHCA TeM, 4YTO MOAYJIb COIEPXKUT
anuabaTudeckuil ciao0il Hajg W/WIM MOA OJHUM WM Oojee OXJIAKAAEMbIMU CIIOSIMU
KaTaJu3aTopa, Mpu4YeM yKa3aHHbIA ainadaTHUecKuii Coi nMeet nuaMeTp daq, MIIoMmanb

MOMNEPEYHOr0 CeUeHUs! Az U BBICOTY Ham.

13. Oxnaxgaemblii KOHBEPTEP C OCEBBIM ITOTOKOM I10 11. 5, OTJIHYAIOLIHICS TeM,
yr0 BbICOTA Haze CHOsS/CIOEB aaMabaTUYeCKOro KaTalu3aTopa B MapajljieNIbHO

(YHKLMOHUPYIOLIMX MOAYJISIX SIBJISIETCS] ONMHAKOBOH + 5%.

14. OxnaxpaeMblii KOHBEPTEP C OCEBBIM TIOTOKOM IO JIOOOMYy |3
NPEALIECTBYOIUX MYHKTOB, OTJIHYAKIIHHCA TEeM, 4YTO NOTOK B OXJAXKAAKOLINX
KaHaJIaX MOCTYNaeT B TOM K€ HAINpPaBIEHUU WIM B HAMNPABJICHUH, IPOTUBOIMOJIOKHOM

HalpaBJICHUIO IMMOTOKA B KAHAJIC KaTaJIUu3aTopa.

15. OxnaxxmaeMblii KOHBEPTEP C OCEBBIM IIOTOKOM IO JIOOOMY |3
NPEAIIECTBYIOIINUX MYHKTOB, OTJIHYAIOIINNCS TeM, YTO PEaKTOp UMEeT ABe WK Ooiee
MOAYJBHBIX CEKIHH, MPH 3TOM KaKaast MOAYJIbHAsI CEKIUsI CONEPKUT ONUH niH Ooree

MOAYJIEH.

16. Oxnaxkgaemplii KOHBEPTEP € OCEBBIM MOTOKOM IO M. 15, conmep:kauiuii 30Hy
PE3KOr0  OXJIAKIEHUS, BBIMOJHEHHY) C€ BO3MOXKHOCTBIO PE3KOro  OXJIAXACHUs
razoo0pasHOro MPOAYKTa U3, MO MEHbIIeH Mepe, ONHOW MOIYJbHOW CEKIHH C

MOJIYYCHHUEM ITOTOKA OXJIAXKIACHHOI'O IMPOAYKTA.

17. OxnaxxmaeMblii KOHBEPTEP C OCEBBIM MOTOKOM 110 1. 15 nnu 16, comeprkammuii
YCTPOMCTBO AJIs1 OAAYH, IO MEHBIIEH Mepe, YaCTU OXJIAKICHHOTO TEXHOJIOTHYECKOTO

MMOTOKA B KAYECTBE MCXOAHOIO MTOTOKA JJISI OJHOM HIJIH Oonee MOCJICAYOIIUX CEKITUH.

18. Oxnaxnmaemplli KOHBEpPTEP C OCEBbIM MOTOKOM 1Mo nm 15 - 17,
OTJIHYAKIIHHCA TEM, YTO B KAa4ECTBE ra3a i1 PE3KOrO OXJAXKIEHHUsS! HCIIOJIb3YETCsl
CBEXKMH TEXHOJOTMYECKHH ra3 W/WIN Ta3, NMPOIIEAIINH YaCTHYHYI0 KOHBEPCHUIO, NPHU

HEOOXOIMMOCTH, OXJIAXKIEHHBIN TEXHOJIOTHYECKUI ras.

19. Oxnaxpgaemplii KOHBEpPTEP € OCEBbIM MOTOKOM mno mm. 15 - 18,
OTJIMYAKOLIHICA TeM, YTO MOJYJIU B Pa3HBIX CEKLUSAX MOTYT OTJINYATLCA APYT OT APYTa,

COACPIKATD PA3HBIC KATAJIU3ATOPBI U paCIIOIaraThbCs MO-pa3dHOMY.



20. OxnaxnmaeMbli KOHBEPTEP € OCEBbIM NOTOKOM mno mnm 15 - 17,

OTJIMYAIOLIUIICA TeM, YTO, IO MEHbIIEH Mepe, Be WU 0oJiee CeKUUN BBITIOJHEHBI C

BO3MOXKHOCTBIO NMAPAJUIETBHOTO (PYHKIIMOHUPOBAHMA.

21. OxnaxpgaeMmblil KOHBEPTEp C OCEBbIM IMOTOKOM Mo nm. 15 - 17,
OTJIMYAIOLIUICS TeM, YTO ABE WM OoJjiee CEKLHi BBIIOJHEHBI C BO3MOKHOCTBIO

NOCJIEIOBATENILHOTO (DYHKIIHOHHUPOBAHUSI.

22, OxnaxnaeMbli KOHBEPTEP C OCEBbIM TMOTOKOM IO JirOOOMy U3
NPEALIECTBYIOIUX IYHKTOB, KOTOPBIM IPUMEHSIOT B KAdyeCTBE peaKkTopa CHUHTE3a
aMMHAaKa, peakTopa CHHTE3a METaHOJIA, PEaKTOpa METAHUPOBAHUs, PEAKTOPA CABUIA U

peaxTopa JUIsl IPYruX 3K30TePMUUECKUX PEeaKLIM.

23. OxJjaxxpgaeMblii KOHBEPTEP C OCEBBIM IIOTOKOM IO JIOOOMY W3
MPEALIEeCTBYOIUX MMyHKTOB, OTJHYAIIMIMHCA T€M, YTO MOAYJH UMEKT OJUHAKOBYIO
BBICOTY OXJIQXKJAIOIIET0 KaHajla U KaHala KaTaJi3aTopa B IMpeesax IUIFOC/MUHYC ISITH
IIPOLIEHTOB, OJMHAKOBOE OTHOLIEHUE MEKY IIMPUHON OXJIAXKAAI0IEro KaHala U KaHana
KaTaJu3aTopa B MpeAesax IUIFOC/MUHYC JECATU MPOLEHTOB, OJHHAKOBOE OTHOLICHHE
MEXKIY IUIOAAbIO IIONEPEYHOrO0 CEYEHHs OXJAXKIAMLIEr0o KaHajla M KaHajla
KaTaJM3aTopa B Ipeenax IUIC/MUHYC MATH MPOLIEHTOB U COAEPIKaT OAMHAKOBBIM THII

KaTaJim3aTopa.

24, OxnaxpaeMmblii KOHBEPTEp C OCEBBIM IIOTOKOM IO JroOboMy H3
NpeACCTBYOINUX IMYHKTOB, 0TJII/l‘lﬂlOl[ll/lﬁCﬂ T€M, 4YTO KOHBECPTEP COACPKUT
JOMOJHUTEIbHOE  YCTPOWCTBO  JJIsI  MOAA4YM  IPENBApPUTENIbHO  HArpeToro

TEXHOJIOTHYECKOT'O Ira3a.

25. OxJnaxxmaemMblii KOHBEPTEP C OCEBBIM MOTOKOM I10 M. 24, oTJHYarouuiics
T€M, 4TO YCTPOMCTBO AJIs1 MOAAYM NPEABAPUTENBHO HAIPETOrO TEXHOJIOTHYECKOrO rasa
BBIMIOJIJHEHO C BO3MOXHOCTBIO OOXOAa BHEIIHErO KOJIBIIEBOTO IPOCTPAHCTBA U

OXJIaKJAarMKUX IJIaCTHUH.

26. OxnaxxpgaeMblii KOHBEPTEP C OCEBBIM IIOTOKOM IO JIOOOMYy W3
NPEALIECTBYIOIUX IYHKTOB, OTJHYAIIIUHCA TeM, 4YTO KOHBEPTEP COHEPKUT

YCTpOﬁCTBO nogavyu CBCXKEro TEXHOJOTHYCCKOro ra3a.



27. OxnaxxgaemMblii KOHBEPTEP C OCEBBIM MOTOKOM IO M. 26, oTJHMYarouuiics
TeM, YTO YCTPOWCTBO NOJAYM CBEXErO TEXHOJOTMYECKOrO Tra3a COEAMHEHO C, IO
MEHBbIIEH Mepe, OIHUM MOAYJEM, COAEpKAalUM, IO MEHbIIEH Mepe, OAUH CJIOU

KaTaJm3aTopa.
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