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PeaxkTop ¢ BOCXOASIIMM MOTOKOM

O0nacTh TEXHUKUA
Hacrosinee u3oOpereHue OTHOCHTCS K OOJACTH XMMUYECKOTO MALIWHOCTPOEHUS, B

YaCTHOCTH, K PEAKTOPY C BOCXOASIIUM OTOKOM.

YpoBeHb TEXHUKHN

PeakToppl ¢ HEMONBMKHBIM CJIOEM MOXKHO Pa3leUTh HA PEAKTOPbI C BOCXOMSILINM
NOTOKOM (T.€. C HWXKHEH Mojadel) M PeakTopbl ¢ HUCXOMASIIUM IOTOKOM (T.€. C BEpXHeH
nojiayueii) B COOTBETCTBUHU C PEKUMOM IMUTAHUS PEAKTOpa C HEMOIABWKHBIM cioeM. Cpenu HuX
PEaKTOPbI ¢ BOCXOASIINM IIOTOKOM MOTYT 00padaThiBaTh pa3MYHbIC THITBI HEPTENPOIYKTOB U
JIEMOHCTPHUPYIOT YHHUKAJIbHbIE NPEHMYINECTBA B TPOLIECCE THAPUPOBAHUS HEPTETPOAYKTOB.
Hanpumep, BbICOKOE comepkaHMe TMpUMECe B HHU3KOKAYECTBEHHBIX He(TenmpomyKTax
(ocratouHast He(Th, COKIDKEHHBIH yrojib W T.J.) MOXKET BbI3BaThb OTPABIEHHE KaTaJIU3aTOpa
TUAPUPOBAHMS WIIM 3aKyTMOPKY IMOpP KaTajiu3aTropa U, KaK CIENCTBUE, NMPUBOAUTH K OBICTPOMH
Ae3akTHBaUMK Katanuzatopa. Kpome Toro, mpuMmecu B He(pTENpPOMYKTaX HHU3KOTO KadecTBa
MOTYT BBI3bIBATb 3aCOPEHHE CJIOS 3aCBIIKH, YTO MPUBOAUT K OBICTPOMY YBEJNWYEHHUIO Iepernana
JaBJIEHUs, YTO, B CBOK OdYepenb, NPUBOIUT K IJIOXMM YCIOBUSM pPabOTBI peakropa C
HETIOZIBIDKHBIM CJIOEM WM Jake K cOoro B pabote. Ecnu MCnonb3yroT peakTop ¢ BOCXOISAIINUM
IIOTOKOM, TapauleNIbHbI Ta30)KUAKOCTHBIM IMOTOK B IPOLIECCE PEAKLUH JBHUXKETCS BBEPX,
BBI3bIBAasl PACIIMPEHHE CJIOSI 3aChINKM KaTaJu3aTropa, TakuM oOpa3oM, N0 MyCTOT B CJIOE
3aChINKKM KaTajJM3aTopa MOXKET YBEJIUYUBATBHCS, U 3aCOPEHMs CJIOSl 3aChIIKU KaTalu3aTopa
MOYKHO H30€XKaTh.

OnHako CyIIECTBYIOLIHE PEAKTOPbl C BOCXOMASIIIUM TOTOKOM TMPOHM3BOAAT OOJbINOE
KOJINYECTBO KATAJIM3aTOPHOHN MbUTH B pabodeM mpouecce, KOTOpasi IBUKETCS BBEPX BMECTE C
pPEaKLMOHHBIMU MaTepHajaMu. B pe3yibraTe KaTaan3aTopHas MbUIb MOXKET BBI3BATH 3aCOPEHUE
NPOTOYHOTO KaHaja JJIsl PEaKIMOHHBIX MATEPHAJIOB M, KaK CIENCTBHE, MPUBECTH K ObICTpOMY
YBEJIMYCHUIO TEPenaja JaBJICHUS B CJIOE 3aCBIIKM KaTalIW3aTopa M COKPAIUEHHIO MNepuona

paboThI peakTopa ¢ BOCXOISIINUM TOTOKOM.

Kpatkoe onncanmne nzodpereHus

Jlis pemeHust mpoOieM CYLIECTBYIOIIEro YPOBHSI TEXHUKH B HACTOSINEM H300pEeTeHUU

IPEUIOKEH PEAKTOP C BOCXOSIIIM IIOTOKOM.
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JUtst HOCTHIKEHHS BbIIIEYKA3aHHOM LN B HACTOSIIEM N300PETEHUH MPEIOKEH PEaKTOP
C BOCXOZSALIMM ITIOTOKOM, KOTOPBI CONEPKUT. KOPIYC, CHAOKEHHBI BHYTPH PEAKLMOHHON
KaMepoi 1 CHaO>KEHHBIN BXOJIOM Il PEAKLIOHHOIO MaTepuaia U BBIXOOM ISl PEaKIIMOHHOTO
MaTepuala Ha HEM, KOTOpble COOOIMIAIOTCS C PEAaKLMOHHOW KaMepol, CJIOH 3aChINKU
KaTalnu3aTopa, pa3MELIeHHbI B PEaKLUUOHHON KaMepe, M MNPUKUMHOE YCTPOWCTBO,
pPa3sMEIeHHOEe B PEAaKLIMOHHOW KaMepe M PacIoOJIOKEHHOE Haj CJIOEM 3aChIIKM KaTaJlnu3aTopa,
IIPU 3TOM [0 MEHbIIeH Mepe YacTb MPUKUMHOIO YCTPONCTBA BBIMIOJIHEHA C BO3MOXHOCTBIO
nepeMeIieHys BBEpPX U BHH3, TaK YTO MO MEHbIIeH Mepe YacThb MPKUMHOTO YCTPONHCTBA MOXKET
OBITh PHUYKATA K CJIOK) 3aCHINIKU KaTaJIU3aTopa.

Peaktop ¢ BOCXOASLIMM MOTOKOM B COOTBETCTBHUU C BOIUIOLIEHUSMH HACTOSILIEro
U300peTeHNsT MMEEeT Takue NPEUMYINeCTBA, KaK HH3KOE€ HCTHPAHHWE YaCTHIl KaTajlu3aTopa,
HeOOJNbIIOE KOJMYECTBO OOpasyrolleicss KaTajlu3aTOPHOH MbUTM W UIMTENbHBIA TEPHOA
SKCIUTyaTaluu.

B03MOKHO, peakTop ¢ BOCXOAALIMM IOTOKOM COAEP’KUT MHOXKECTBO CJIOEB 3aChIIKU
KaTajqu3aTopa W MHOXKECTBO MPI)KUMHBIX YCTPOMCTB, CJIOM 3achbllIKM KaTaju3aTopa M
NPWKHUMHBIE YCTPOMCTBA PACIHOJIOKEHbI C UEPEeOBAHHWEM B BEPTUKAJIbHOM HAIPaBIEHUU, U
KQXXJI0€ W3 NPWKHUMHBIX YCTPOWCTB MOXKET OBITh MPUXKATO K ONHOMY H3 CJIOEB 3aCHIITKU
KaTaJIM3aToOpPa;, BO3MOXKHO, CJOU 3aCBIIKM KATaJlM3aTopa YBEIMYUBAKOTCS IO BBICOTE B
HaNpaBJIeHUH NTOAAYU MaTepuana.

Bo03MOxHO, €JI0l 3aCBINKH KaTaau3aTOpa BKJIIOYAET BEPXHIOIO CEKIMIO KaTaau3aTropa U
HIKHIOKO CEKIMIO KaTaJM3aTopa, IPU 5TOM BEPXHss CEKLUsl KaTaau3aropa pacloyioKeHa Haj
HIDKHEH CeKIMel KaTajlu3aTopa, U MPHKUMHOE YCTPOMCTBO MOXKET ObITh MPUKATO K BEPXHEH
CeKIIMM KaTalu3aToOpa;, pEaKkTOp ¢ BOCXOASALIUM MOTOKOM JIOTMOJHUTENBHO BKIJIIOYAET:
CKOJIB3ALIYIO ONOPY, PACIONIOKEHHYIO B PEAKLUOHHONW KaMepe ¢ BO3MOXKHOCTBIO MepeMeLeHHs]
BBEPX M BHU3, HIDKHSAS CEKIHs KaTaJn3aTopa MOXKET MOANEePKUBATHCS HA CKOJIb3SLIEH ornope, u
CKOJIb3sIIIasi OTNopa CHa0)keHa KAaHAJIOM JUIl MaTepHala, BepXHee CBSA3bIBAIOLIEE YCTPOWCTBO U
HIDKHEE CBSI3bIBalOIlee YCTPOWMCTBO, KOTOpbIE pa3MelleHbl B PEakLHUOHHONW KaMepe C
BO3MOKHOCTBIO IIEpEMEIIEHUs] BBEPX U BHU3, K&K 0€ U3 BEPXHETO CBSI3bIBAIOLIETO YCTPOHCTBA U
HIDKHETO CBSI3BIBAIOLIETO YCTPONCTBA MMEET KaHajl IJIsl MaTepuana, BEepXHee CBS3bIBAIOILEE
YCTPOMCTBO pPAacroOXKEHO HaJ HUXXHHUM CBS3bIBAIOLIMM YCTPONCTBOM, INpPU 3TOM BepXHee
CBSI3bIBAIOLIEE YCTPONCTBO U HUXKHEE CBSI3bIBAIOLIIEE YCTPONCTBO PACIIONOKEHbBI MEXIY BEpXHEH
CeKLMel KaTajau3aropa M HIDKHEH CeKLuel KaTanu3aropa B BEPTUKAJIbHOM HAalpaBIeHUH,
BEPXHSS CEKLUs KaTaln3aTopa MOXKET MOJAEPKUBATHCS] HA BEPXHEM CBSI3bIBAIOLIEM YCTPOMCTBE,
a HIDKHEE CBSI3bIBAOIIEE YCTPOICTBO MOKET OBITh MPUKATO K HIDKHEW CEKLIMU KaTalnu3aTopa; u

BEPXHUM YNPYTUH 3JIEMEHT U HHXKHUHU YIPYTUHM 3JIEMEHT, IIPU 3TOM BEPXHHUIN KOHEL BEPXHEro



YIPYIoro 3JIeMEeHTa COCJUHEH C MPUKUMHBIM YCTPOHCTBOM, HUXKHUN KOHEL BEPXHErO YIPyroro
3JIEMEHTAa COEAUHEH C BEPXHUM CBS3BIBAIOLIUM YCTPOMCTBOM, HIJKHUN KOHEL] HUKHErO
YIPYIoro 5J€MEHTa COCIMHEH CO CKOJIB3SALIEH ONMOPOW, a BEPXHHUHW KOHELl HHUXKHErO YIpPYyroro
3JIEMEHTA COEAUHEH C HIKHUM CBA3BIBAKOLIMM YCTPOMCTBOM, CKOJIB3ALIAs OMNOpa BO3MOXKHO
COIEPXKUT MEPBYIO HAIPABISAIOIIYIO CKOJIBXEHUS U MEPBYIO PEIIETYATYH IUIACTUHY, IMPUYEM
nepBas HANpaBJSIIOIIAs CKOJIBXKEHUs] PAacloIOKeHa Ha OKPYXKHOM TMOBEPXHOCTH CTEHKH
PEaKLMOHHON KaMephl, MepBasi peuieTyarTas jaacTuHa paclioioKeHa Ha NEePBOM HANPaBIISIOLIEH
CKOJIBXKEHHsS] C BO3MOKHOCTBIO INEPEMELIEHUs] BBEPX M BHU3, M HIDKHSS CEKLUs KaTalu3aTtopa
MO>KET MOAAEPKUBATHCS HA MIEPBOM PeIIeTYaTON MIIaCTUHE.

Bo3MOokHO, TIepBasi HaNPaBJSIIOLIAsT CKOJIBKEHHsI CHAOKeHa HU)KHUM OTPaHHYHBAIOIIIUM
yIOPOM M BEPXHUM OrPAHUYMBAKOIIUM YIOPOM, NPH 5TOM IMepBas pellerdaras IJIacTUHA
pacnoyioXKeHa MEKAy HIKHMM OrPaHHYMBAIOIIMM YIOPOM W BEPXHUM OIPaHUYUBAIOLIUM
YIOPOM B BEPTHKAJIbHOM HAIPaBJICHWUHU, HUXXKHUN OrPAaHUYMBAIOLINI YIIOP MOXKET CIYXXHUTb B
CBSA3U C MEPBOM pelIeTYaTOW IIACTUHOWM JUIsl OTPAHMYEHHs] PACCTOSHMS MEPEMELIECHUs BHU3
NEepPBOM pelIeTyaToN MIACTUHBL, & BEPXHUM OMPAaHUYMBAIOLINI YIIOP MOKET CIYXKUTb B CBSA3U C
NEepPBOM pPELIEeTYaTON MIACTUHOW AJII OrPaHUYEeHHUs] PACCTOSIHUSI NMEPEMELIEHUsT BBEPX IMEPBOH
peLeT4aTon NiIacTUHBL.

Bo3MOXxHO, KaX10€ U3 BEPXHETO CBA3BIBAIOLIErO YCTPOUCTBA U HUKHETO CBSI3BIBAIOLIETO
YCTPONCTBA COAEP>KUT NMEPBYIO CBSI3bIBAIOINYIO IUIACTHHY, BTOPYIO CBSI3bIBAIOIIYIO IUIACTUHY U
MHO>KECTBO IE€PBbIX HANPABJIAIOLINX 3JEMEHTOB, MPUYEM KaK[as W3 MEPBOU CBS3bIBAIOLICH
IJIACTUHBl U BTOPOM CBSA3BIBAIOIIEH IUIACTHUHBI BBINOJIHEHA C BO3MOXKHOCTBIO IEPEMEIICHMUs
BBEPX M BHU3 M HMEET KaHaJ JJs1 MaTepuasa, KaxIblil NEpBbI HANPABJIAIOIIUNA 3JEMEHT
MPOXOAUT Yepe3 KaXAyH M3 TMEePBOIMl CBA3bIBAIOLIEH IJIACTUHBI U BTOPOM CBS3bIBAIOLIEH
IJIACTHHBl B BEPTUKAJIBHOM HANPABJICHUH, KaKAas U3 MEPBOH CBA3BIBAIOLIEH IUIACTUHBI U
BTOPOU CBSI3BIBAIOLIEH IUIACTUHBI BBITOJIHEHA C BO3MOKHOCTBIO NTEPEMELIEHNUsI BBEPX U BHU3 IO
OTHOLIEHUID K KaXXAOMy I[E€PBOMY HANpPAaBISIOLIEMY 3JIEMEHTY, T[[€ BEPXHsAS CEKLUs
KaTanu3aropa MOXeT NOANEP>KUBATbCsl Ha TMEpBON CBS3bIBAIOLIEN IIACTUHE BEPXHErO
CBS3BIBAOLIErO YCTPOWCTBA, a BTOpas CBs3bIBAIOLIAS IIJIACTMHA HIDKHErO CBSI3bIBAOLLETO
YCTPOHCTBA MOKET OBITh MpHIKaTa K HIDKHEW CEKIHMU KaTalnu3aTopa; BO3MOXHO, MEXIY IO
MEHbIIIEH Mepe OJHOW W3 MEPBOM CB3BIBAIOLIEH MJIACTUHBI U BTOPOM CBS3BIBAIOLIEH IMJIACTUHBI
U OKPY>KHOH IMOBEPXHOCTBIO CTEHKH PEAKLUOHHOW KaMepbl MPENyCMOTPEHO YIUIOTHUTEIbHOE
KOJIbLIO, BO3MOKHO, BEPXHHUH KOHEL BEPXHErO yIPYroro 5J€MEHTa COCIUHEH C MPUKUMHOU
MJIACTUHOW, HMXKHUHM KOHEL BEPXHEro YINPyroro 3JIEMEHTa COEAUHEH C NMEPBOM CBS3bIBAIOLICH

MJIACTUHOW, HUDKHUN KOHELl HUXKHEro yIpyroro 5J€MEHTa COEAMHEH C IMEPBOM pelIeT4aTou
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IJIACTUHOMN, & BEPXHUN KOHELl HUKHETO YIIPYTroro 3J€MEeHTa COeIMHEH CO BTOPOIl CBSI3bIBAIOLIEH
MJIACTUHOM.

B03MOxHO, peakTop ¢ BOCXOISAIIUM ITOTOKOM AONOJHHUTEIBHO COAEPKUT (PribTpyromee
YCTPOMCTBO, pPa3MEIIEHHOE B PEAKLUUOHHON KaMepe M PpaClOJIOKEHHOE MEXIy BEPXHUM
CBSI3BIBAIOLIMM YCTPOWCTBOM U HIDKHUM CBSI3BIBAIOIIMM YCTPOMCTBOM B BEPTUKAIBHOM
HaNpaBJICHUU.

BosmoskHO, bunpTpyroimiee  yCTPOMCTBO  CONEPIKHUT: MHO>KECTBO  TEPBbIX
NbUICYJIABJIMBAIOLINX 3JIEMEHTOB, KKABIH M3 KOTOPBHIX COAEPKUT AeHOPMUPYEMYIO OOOJIOUKY,
KOTOpasi CHaO)KeHa TEepPBOM BMEINAOMIECH MOJOCThIO, 3aIOJIHEHHONH MHEPTHBIM HAIOJHSOLINM
MaTepuaioM; BO3MOXHO, HHKHHI KOHeL KaXJOro IepBOro HaIpaBJSIIOIIero 3JIEMEeHTa
BEPXHEro CBSA3BIBAIOLIErO YCTPOMCTBA MPOXOAUT B MHEPTHBIN HANOJHSIOLINI MaTepuan B
nepBoi BMeIIaroIell MOJOCTH, a BEPXHUI KOHELl Ka)10ro NEePBOro HampaBJIsIOLIEro 3JeMeHTa
HIDKHETO CBSI3bIBAIOLIETO YCTPONCTBA MPOXOAUT B HHEPTHBIM HAMNOJHSIOMIMNA MaTepual B
NepBOi BMeELIAlOIIel MOJOCTH, U MHOXKECTBO M30JUPYIOLINX 3JIEMEHTOB, KaKIbIH U3 KOTOPBIX
PACIIONIOKEH MEXAy JABYMsI COCEIHHMH OOOJIOYKAMHM B TOPHU3OHTAJBHOM HAINpPAaBJICHUU WU
BEPTUKAJILHOM HANpaBI€HUU U M3TOTOBJIEH W3 3JIACTUYHOIO MaTepuasa;, BO3MOXKHO, Ka)KIbIH
M30JIUPYIOLIUHI 3JIEMEHT U3TOTOBJIEH U3 3JIACTUYHOTO IJIACTMACCOBOIO MaTepuala.

Bo3moskHO, ¢unpTpyromee  yCTPOWCTBO  CONEPIKHUT: MHOKECTBO  IEPBBIX
NbLICYJABIUBAIOIIUX 3JEMEHTOB, KaXAbIH U3 KOTOPBIX MMEET NEPBYI) BMEILAKOLIYIO MOJIOCTD,
3aMOJTHEHHYI) MHEPTHBIM HATOJNHAIOIINM MaTePHajJOM, M MHOXECTBO MEPBBIX MEMOpaHHBIX
OJOKOB, KaXAbIH W3 KOTOPbIX pPACHONOXKEH MEXIy JBYMS COCEJHHUMU IEPBbIMU
NbUICYJIABIUBAOLIMMU 3JIEMEHTAMU B TOPU30HTAJbHOM HAINpPABJIEHUU U MUMEET MEPBbIH BXOA
IUISL Ta3a; BO3MOJKHO, KaKIbIHA MEepBbIi MEMOPAHHBINH OJIOK pacHoOJIOXKEeH BEPTUKAIBHO, HUKHUN
KOHEI[ TMepBOro MeMOpPaHHOTO OJIoKa OTKPBIT C OOpa3OBaHMEM IEPBOTO BXOAa JJIsi ras3a, a
BEPXHHI KOHELl MEPBOTO MEMOPAHHOTO OJIOKA 3aKPBIT.

Bo03MO3KHO, Ka)k[0€ U3 BEPXHEro CBA3BIBAIOIIErO YCTPOMCTBA U HMXKHETO CBSI3BIBAIOILETO
yCTPOICTBa COMAEPKUT: BTOPYIO HANpPABISIOLIYIO CKOJNBKEHHUs, PACHOJOKEHHYI0 Ha OKPY»KHOMN
MOBEPXHOCTH CTEHKH pEaKLHOHHONW KaMepbl, M CBS3bIBAIOLIYI0 IJIACTHHY, KOTOpas
pacrnosoXeHa Ha BTOPOM HampaBlsIOLIEl CKOJIbKEHUS C BO3SMOKHOCTBIO IIEpEMELeHUs] BBEPX U
BHU3 U UMEET KaHaJ Ul Marepuaja, MeXIy CBS3bIBAOIIEH IUIACTHHON M (PUIBTPYIOIIUM
yCTPOMCTBOM pa3MellleH »JJAcTHUHBbIM MaTepual, BepXHsAs CeKLUs KaTajlu3aropa MOXKeT
NOJAEPKUBATbCSl HA CBS3BbIBAIOLIEN IJIACTUHE BEPXHErO CBS3bIBAIOLIErO YCTPOWCTBA, a
CBSI3bIBAIOLIAs] TUIACTHHA HUYKHETO CBSA3BIBAIOIIETO YCTPOHCTBA MOJKET OBITh MPIDKATA K HIDKHEH

CCKIIMHU KaTaJiM3aTopa.



Bo3MOXHO, MeXIy CBSI3bIBAIOINEH IMJIACTUHOM M BTOPOM HAIPABISIOIEH CKOJIbXECHUS
00ecrevyeHo YIJIOTHUTENbHOE KOJBIO; BO3MO)KHO, MEXKAY CBSI3bIBAIOINEH IUIACTHHOH U
(GUIBTPYIOIUM yCTPOHCTBOM pa3MelleH IPaHyIMPOBAHHBIN 3JaCTUYHBIN MaTepUal, BO3MOXKHO,
MEXAy CBSI3bIBAIOIIEH IUIACTMHON M (UIBTPYIOLIUM YCTPONWCTBOM pa3MeIleH 3JIaCTUYHBIN
MJIACTMACCOBBIM MaTepual.

Bo3MOXHO,  NpMKMMHOE  yCTPOWCTBO  COAEPAKUT  NPWKUMHYKO  IUIACTHUHY,
PacHoJIOKEHHYI0 Ha OKPY’KHOM MOBEPXHOCTH CTEHKM PEaKLMOHHON KaMepbl ¢ BO3MOXXHOCTBIO
nepeMelIeHrss BBEPX M BHHU3, TaK YTO MPUKUMHAsS TUIACTMHA MOXeT ObITh MPHKaTa K CIOK
3aCBINKHU KAaTaJIU3aTopa, U MPUKUMHAs INIACTHHA UMeeT KaHaJl Uil MaTepuaa.

B03MOXHO, IPUKUMHOE YCTPONUCTBO COAEPKUT TPETHIO HANPABJISAIOLIYIO CKOJIbXEHUS U
NPWKUMHYIO IUJIACTUHY, NPU 3TOM TpPEThsl HANPABIAIOLIAS CKOJBXEHUS PpAaCIOJOKEHAa Ha
OKPY>KHOH MOBEPXHOCTU CTEHKHU PEAKLIMOHHOM KaMephl, MPUKUMHAsI IUIACTHHA PACIOJIOKEHA Ha
TPETbEH HANpPABJSAIOIIEH CKOJBXEHUS C BO3MOXKHOCTBIO NEPEMEILECHHs] BBEPX U BHU3, TaK 4YTO
NPWKAMHAS TUIACTHMHA MOXET OBITh MPIHKaTa K CJIOK 3aChIIKM KaTaJW3aTopa, W MPYIKHMHAsS
MJaCcTMHA HWMEeT KaHal [IJsl MaTepuana, BO3MOXKHO, MEXAY TpEeTbed HaNpaBAoLIeH
CKOJIBKEHUS M IPHPKUMHOM TIACTUHON 00ECTIEYEeHO YIUIOTHUTENBHOE KOJIBLIO.

B03MOXHO, TpeThsl HampaBJIAOLIasi CKOJbKEHUSI CHA0KeHA HIDKHUM OrPaHHYHBAIOIIUM
YIOPOM U BEPXHUM OrPaHUYMUBAIOLIUM yIOPOM, MPHXKUMHAsS IJIACTUHA PACIOJIOXKEHA MEXIY
HIDKHUM OTPaHUYMBAIOIIUM YIIOPOM U BEPXHUM OIPaHUYMBAIOIIMM YIIOPOM B BEPTUKAJIBbHOM
HAIPABJICHUHU, HWKHUNA OrPAaHUYUBAIOLIUN YIOP MOXET CIYXKUTb B CBSI3U C INPUKUMHON
IJIACTUHOW AJI1 OIPAaHUYEHMs] PACCTOSIHUS TEPEeMEINEeHUs BHU3 NPUKUMHOM IUIACTUHBL, a
BEPXHUI OTrPaHUYMBAIOLIUNA YIIOP MOXKET CIYKUTh B CBA3HM C NPUKUMHOW IUIACTUHOM ISt
OTPaHUYEHUs PACCTOSHMS MEPEMELEHUs] TPUKUMHON TIaCTUHbBI BBEPX.

B0O3MOXHO, NPUXMMHOE YCTPOWCTBO COAEPIKUT BEPXHIOK MPUKUMHYK IUIACTHHY H
HIDKHIOIO MPWKUMHYIO IJIACTUHY, NMPU 3TOM BEPXHss NPUKUMHAs IJIACTUHA PACIOJIOKEHA HaJ
HIDKHEH MPUXUMHON IUIACTUHOM, KaXkaas W3 BepXHEH MNPUKUMHOM IUIACTHHBI U HIDKHEH
MPW>KUMHOMN IUJIACTHUHBI PACIIOJIOKEHA HA OKPYKHOUM MOBEPXHOCTHU CTEHKU PEAKLIMOHHON Kamepbl
C BO3MOJKHOCTBIO TIEPEMELICHHsI BBEPX M BHM3, YTOOBI HWKHSS MPHKUMHAS IUIACTHHA MOTJIA
ObITh TpHKaTa K CIOK 3aCHIKM KaTaJIM3aToOpa, BEPXHssI NMPWKMMHAS IJIACTHHA CHaO)KeHa
BEPXHHM KaHAJOM Ui MaTepHaja, a HIKHAA TNPIKAMHAs IJIACTUHA CHAaO)KE€Ha HIDKHUM
KaHAJIOM U1 MaTepuajia, NMpU 3TOM MEXAY BEpXHEH MNPUKUMHON IUIACTHHOW M HIDKHEH
NPWKUMHONW TUTACTHHOHN oOecrieueH MHEePTHBIH HANOJHSIOMNN MaTepual; BO3MOXKHO, CTEIEHb
3aIIOJIHEHUs] UHEPTHBIM HAIMOJHSOIUM MAaTepPHAIOM MEHbIIE WM PaBHA NEPBOMY 33JaHHOMY

3HAYCHUIO.



6

Bo3MOXHO,  NPWXUMHOE  YCTPOWCTBO  JOMNOJHHUTENIBHO  COHEPKUT  TPETHIO
HAIPABJSIFOIIYIO  CKOJIBKEHMsI, PACIOJIOKEHHYIO HAa OKPY>KHOM IOBEPXHOCTH CTE€HKH
PEaKLIMOHHOM KaMephl, U KaXK[ash U3 BEPXHEH NPUKUMHOHN IUIACTUHBI U HWKHEW MPUKUMHOU
IJIACTUHBI PACIIOJIOKEHA Ha TPETbEH HANPAaBJHIOIIEH CKOJbXEHUS C BO3MOXKHOCTBIO
NepPEMEILEHHs] BBEPX U BHU3.

B03MOXHO, TpeThsl HAPABJISAIOIIAS CKOJBbKEHNSI CHA0OKeHa HIDKHUM OTPaHHYHBAIOLINM
YIOPOM U BEPXHUM OrPAHUYMBAIOIIMM YIOPOM, BEPXHss NPWKUMHAS IUIACTMHA W HUXKHSA
NPWKUMHAs TUIACTUHA PACHOJIOKEHBI MEXAY HUKHUM OTPAHUYUBAIOIIUM YIIOPOM U BEPXHUM
OrPaHUYMBAKOIIUM YIIOPOM B BEPTUKAJIbHOM HAINPABJICHUM, HWKHUN OrPaHUYMBAIOLIMKI YIIOP
MOKET CIYKWTb B CBSI3M C HIJKHEH MNPM)KUMHOM IUIACTUHOM Ui OTPaHUYE€HUs] PACCTOSHUS
NepeMeIleHNs] BHU3 HUKHEH MPUXKUMHOM ITUIACTHHBI, & BEPXHUN OMPAHUYMBAIOIIUI yIIOP MOXKET
CIyKUTb B CBSI3M C BEpXHEH MNPWXKUMHOM IUIACTHHOM JJii OIPAaHUYEHUs PACCTOSHUS
NepeMeIleHNs BBEPX BEpXHEH MPUKUMHON MJIACTUHBIL.

Bo3MOXHO, MeXAy TpeTbel HaNpaBIAOIIEH CKONBXEHUs] W BEPXHEU NPUKUMHON
IUITACTHHON 00€CreueHO BEpPXHEEe YIUIOTHUTENBHOE KOJbBIO, MEXAY TPEThel HamlpaBJIOLIEH
CKOJIBKEHUS U HIDKHEW NMPYDKUMHON IIACTUHON 00eCreYeHO HIDKHEE YIUIOTHUTEIBHOE KOJbLIO;
NPWKUMHOE YCTPOHCTBO BO3MOJKHO  JOIOJIHUTENIBHO COJAEPKUT MHOXKECTBO  BTOPBIX
HAIpPABJSIFOLUX 3JIEMEHTOB, KaXIbIH M3 KOTOPBIX IPOXOIUT Yepe3 KaXIyKH U3 BEpXHEH
NPWKUMHONW IUIACTUHBI M HIKHEW MNPUXKUMHOM IUIACTHHBI B BEPTHUKAJIBHOM HAIPaBJICHUH,
NpPUYEM KaXaash U3 BEPXHEW MPIKUMHON IUJIACTUHBI M HWKHEW NPUKUMHON IIACTUHBI
BBITIOJIHEHA C BO3MOXKHOCTBIO IEPEMELIEHNs] BBEPX U BHU3 110 OTHOIIEHUIO K KaXKIOMy BTOPOMY
HaNPaBJSIOLIEMY 3JIEMEHTY, NPHKUMHOE YCTPOWCTBO BO3MOXKHO OMOJHHUTEIBHO COAEPIKUT
COEIMHUTEINIbHBIN 3JIEMEHT, BEPXHUM KOHELl COCIUHUTENIBHOIO 3JIEMEHTA COEIMHEH C BEpPXHEU
NPWKUMHON TUIACTUHOMW, & HUKHUN KOHEL| COEIMHUTENIBHOIO 3JIEMEHTA COEQUHEH C HIDKHEH
NPWKUMHON IJIACTUHON, BO3MOKHO, PACCTOSIHUS MEXAY BEPXHUMH NMPUKUMHBIMU IIACTUHAMHU
Y HIDKHUMH NPUKUMHBIMU [JTACTUHAMU MHOXKECTBA NMPUKUMHBIX YCTPONCTB B BEPTUKAJIBHOM
HAIPABJICHUU YMEHbBIIAIOTCS B HAIIPABJICHUH MIOJJa4l MaTepHaa.

BosmoxHo, NPUKUMHOE YCTPONCTBO COZEPKUT MHO>K€CTBO BTOPBIX
NBUICYJIABIUBAKOIINX 3JIEMEHTOB, KAXABIH W3 KOTOPBIX pACHOJIOXKEH MEXIy BEpXHEH
MPWKHUMHON TUIACTUHOM W HW)KHEW MPUKUMHOM IUIACTUHOM M MMEET BTOPYH) BMELIAIOIIYIO
MOJIOCTD, 3aMIOJTHEHHYI0 WHEPTHBIM HAMOJIHSAIONUM MaTePHUAJIOM, NIPU 3TOM BEPXHsIsl IPUKUMHAs
MJIACTHHA UMEET MHOKECTBO BEPXHHUX KAHAJIOB AJIs1 MaTepUalla, HUDKHSASA NMPYDKUMHAs MJIaCTHHA
MMEET MHOXKECTBO HWKHHMX KAaHAJIOB JJIsI MaTepraja, MHOKECTBO BTOPBIX IbLUICYJIABINBAKLINX
3JIEMEHTOB HaXOIATCS HANPOTHUB MHOXECTBA HIDKHUX KAHAJOB U1 MaTepuana BO B3aUMHO

OAHO3HAYHOM COOTBETCTBUU B BCPTHUKAJBHOM HaAIlIPpaBJICHUU, MEXAY [ABYMsI COCCOAHUMH



BTOPBIMHU MbLICYJABINBAIOIIUMHU 3JIEMEHTAMHU OIpEAeNIeHa NepBasi MOJOCTh M LUPKYJISALHUH
MaTepuasia, U mepsasl MOJOCThb Uil LUUPKYJSILUM MaTepuana HaxOAWUTCS HANPOTUB BEPXHETO
KaHaJla JJis MaTepuaja B BEPTUKAJIBHOM HaIPaBICHUU.

B03MOXHO, HWKHHMM KOHEL BTOPOTO MbUICYJIABIMBAOLIETO 3JIEMEHTA KOHTaKTUPYET C
HIDKHEH MPWKUMHOM IJIACTMHOM, a BEPXHUN KOHEL] BTOPOTrO MbUIEYJIABIUBAIOLIETO 3JIEMEHTA
KOHTAKTUPYET C BEPXHEN MPUKUMHON MIACTUHOM.

Bo3MoxHO, Ha EpBOIl CTOPOHE Ka)IOW MEePBON MOJIOCTH ISl LUPKYJALMN MaTepuasia
o0ecreveH NMepBblil pa3ieUTeIbHbIN SJIEMEHT, Ha BTOPOI CTOPOHE KaKJOW NMEePBOH MOJIOCTH ISt
LUPKYJISIUN MaTepuaia oOecrieueH BTOPOH pa3feNUTEeNbHBbIA 3JIEMEHT, TepBas CTOpPOHA
HaXOAUTCS HANPOTHB BTOPOM CTOPOHBI B TOPU30HTAJbHOM  HANpPABIECHUH, IEPBBIN
pa3eIuTeNbHBId 3JIEMEHT COAEP>KUT MEPBYIO HAKJIOHHYK IUIACTMHY W IEPBBIM OMOPHBIN
3JIEMEHT, PACIOJIOKEHHBbIM Ha BEPXHEH MNPUKUMHON IUIACTUHE, a BTOPOM pa3feIuTeNbHBIN
3JIEMEHT COAEPKUT BTOPYK) HAKJIOHHYK) IUIACTUHY M BTOPOM ONOPHBIA  3JIEMEHT,
pPacnoJIOXKEHHBbIM Ha BEPXHEW NPWKUMHON IUIACTHHE, NPU 3TOM HIDKHUNM KOHEL IEepBOH
HAKJIOHHOW IJIACTUHBI COEMHEH C MEePBBbIM OMOPHBIM 3JIEMEHTOM, MepBasi HAKJIOHHAs IMJIaCTUHA
MPOXOAUT OT MEPBOr0 OMNOPHOIO 3JIEMEHTAa KO BTOPOH CTOPOHE, BEPXHUN KOHEL BTOPOU
HAKJIOHHOW IUIACTUHBI COEIMHEH CO BTOPBIM OMOPHBIM 3JIEMEHTOM, BTOPasi HAKJIOHHAs IIACTUHA
MIPOXOIUT OT BTOPOIO OMOPHOIO 3JIE€MEHTA K MNEPBOM CTOPOHE, MO MEHBbLIEH MEpPEe 4acTh NEPBON
HAKJIOHHOW IJIACTUHBI U IO MEHbIIEH Mepe 4acTb BTOPOM HAKJIOHHOM IUIACTUHBI PACIIOIOKEHBI
IpsIMO HaJ MEPBOM MOJOCTbK LUPKYJSILUM MaTepuasia, MPUYEeM IO MEHBbIIEH Mepe 4acTb
NepBOM HAKJIOHHOH IJIACTUHBI PACIOJIIO)KEHA HUXKE 110 MEHbLIEH Mepe YaCTH BTOPOU HAKJIOHHOU
IJIACTUHBI, U MEXAY MO MEHbILIEH Mepe 4acThi0 NEPBON HAKJIOHHOMN IUIACTUHBI U MO MEHbIIEH
Mepe YaCThIO BTOPOI HAKJIOHHOW IJIACTUHBI ONPEAENICH KaHa JJIs1 MaTepuaa.

Bo3MOxHO, nepBbIli ONOPHBIN 3JIEMEHT CONEPIKUT MEPBYIO CTEPKHEBYIO YACTh U MEPBYIO
MJIACTUHYATYK) 4YacTh, IepBas CTEpP>KHEBas 4YacCTb pACHOJIOKEHA Ha BEPXHEW MNPUXKUMHOU
NJacTHHE, MepBas IUIACTHMHYATas 4YacTh pACMOJOKEHA Ha TMEepBOM CTEPKHEBOH YaCTH
TOPU30HTAJbHO, a HIDKHHMM KOHELl NEePBOM HAKJIOHHOM IUIACTUHBI COEAUHEH C NEepBOU
IJIACTUHYATON YaCThIO.

Bo3MOXHO, peakTop € BOCXOAALIMM NOTOKOM AOIMOJIHUTENBHO COAEPXKUT YyCTPONCTBO
JUIsl yOaJleHusl NbUIM, KOTOPO€ pa3sMELIeHO B PEAaKLUOHHONW KaMepe M PpaCIOJIOKEHO Haj
MPWKUMHBIM YCTPOUCTBOM M COAEPKUT. HIXKHIOK IJIACTUHY, CPEAHIOI IUIACTUHY U BEPXHIOIO
IJIACTUHY, CPEAHSS TJIACTUHA PACIIONOKEHA MEKY HUKHEHN MJIACTUHON U BEPXHEW MJIACTUHOM B
BEPTUKAILHOM HAIPABICHUH, NMPHU 3TOM HIDKHSS IJIACTHHA CHAOXX€Ha MHOXKECTBOM IIE€PBBIX
KAQHAJIOB Il MaTepuaja, CpedHssl IUIACTHHA CHAOXX€Ha MHOJKECTBOM BTOPBIX KaHAJIOB MJIs

MaTepualia, a BEPXHsA IIJIaCTUHA CcHaOKeHa MHOKECTBOM TPETbUX KaHAJIOB IJIs1 MaTe€puala,



MHOXXECTBO TPETBbUX MbUICYJABIUBAIOIINX 3JIEMEHTOB, PACHOJIOKEHHBIX MEXAYy HIDKHEH
MJIACTUHOM M CpPeAHEeH IUIACTUHOM B BEPTUKAJIbHOM HANPABICHUM, KaXAbId TPETUH
IbUICYJIABJIMBAIOLINI 3JIEMEHT HAXOAWUTCS HAMPOTUB YacTH HIDKHEHW IUIACTHHBI O€3 MepBOro
KaHajla Ui MaTepuasa B  BEPTUKAJIBHOM  HANpPaBICHUM, M  MHOXECTBO TPETbUX
NbUICYJIABIIMBAOLIUX 3JIEMEHTOB PACIIONIOKEHbl HAIPOTHUB MHOXKECTBA BTOPBIX KAaHAJIOB st
MaTepuaja BO B3aMMHO OJHO3HAYHOM COOTBETCTBUM B BEPTUKAJIBHOM HANPABJICHUH, U
MHO>KECTBO YE€TBEPTHIX MbUICYJABIUBAIOIINX 3JEMEHTOB, PACIOJOKEHHBIX MEXIy CperHeu
NJAaCTMHOW M BEPXHEW IJIAaCTUHOM B BEPTUKAJIbHOM HANPABJICHUM, KaKIbIil YETBEPTHIN
NbUICYJIABJIMBAIOLINI 3JIEMEHT HAXOMUTCS HANPOTHB YaCTH CPEOHEW IUIACTHHBI 0e3 BTOPOro
KaHajlla JJs1 MaTepuaja B BEPTUKAJIbHOM HAINPAaBJIEHUM, W MHOXECTBO YETBEPTHIX
NbUICYJIABIMBAOIINX 3JIEMEHTOB PACIOJOKEHbl HAIIPOTUB MHOXKECTBA TPETbUX KAHAJIOB IJIs
MaTepuasa BO B3aMMHO OJJHO3HAYHOM COOTBETCTBUM B BEPTUKAJIbHOM HAMPABICHUH.

Bo3MOXHO, HIXKHUI KOHELl TPETHEro MbUIEYJIABIUBAOLIErO 3JIEMEHTa KOHTAKTUPYET C
HIDKHEH MJIACTUHOMN, a BEPXHUI KOHELl TPETHErO MbLIEYJIABIMBAIOLIErO 3JIEMEHTa KOHTAKTUPYET
CO CpenHel MIaCTUHOM.

B03MOXHO, HMKHUI KOHELl Y€TBEPTOrO MbUICYJIABIMBAKOLIErO 3JIEMEHTa KOHTAKTUPYET
CO CpemHel IUIaCTUHOM, a BEPXHHMHM KOHELl 4YeTBEPTOro IMbUICYJIABIUBAIOIIETO 3JEMEHTA
KOHTaKTUPYET C BEPXHEH MJIAaCTUHOM.

Bo3MOxHO, [OByMs COCENHHUMH TPETBUMM NbUICYJIABIUBAKOLIUMU  3JIEMEHTAMU
OrpaHu4eHa BTOpas MOJIOCTb sl LUPKYJISALIMM MaTepuasa, U BTOpas MOJIOCTb ISl LUPKYJISALUUA
MaTepuajia paclojOK€Ha HAampOTUB IMEPBOrO KaHajga JUisi MaTepuana B BEPTUKAJIbLHOM
HaIIPaBJICHUU.

Bo3MoxHO, MeXAy IBYMsI COCEHUMU YETBEPTHIMU MbLIEYJIABINBAOLIINMHU 3JI€MEHTAMHU
OrpaHu4eHa TPEThsl MOJOCTh AJI LUPKYJSLUU MaTepuasna, U TPEThbsl MOJOCThb ISl LUPKYJISALUU
MaTepuana pacrojoKeHa HAampOTUB BTOPOrO KaHala MAjid MaTepuasa B BEPTUKAJIbHOM
HaIPaBJIEHUU.

Bo3MOXHO, KaXaAblil TPETUN MBUIEYJIABIUBAOLINN 3JIEMEHT UMEET TPETHIO BMEINAIOIIYIO
MOJIOCTD, 3AMIOJTHEHHYI0 MHEPTHBIM HAIMOIHSAIO UM MaTEPUATIOM.

Bo3MOXHO, KakAblil YeTBEPTBHI NbUICYJNABIMBAIOIIUN 3JIEMEHT HMEET 4YEeTBEPTYIO
BMELIAIOLIYIO [TOJIOCTh, 3aI0JTHEHHYIO HHEPTHBIM HAMOIHSIOINUM MAaTEPHATIOM.

Bo3MOXHO, peakTop € BOCXOASAIIMM MOTOKOM IOIOJHUTENBHO COAEPKUT YCTPOMCTBO
IUIsl yOAJIeHUs TbUIM, KOTOPO€ pa3sMELIeHO B PEAaKLUOHHONW KaMepe M pacCIOJIOKEHO Haj
NPWKUMHBIM YCTPOMCTBOM U COAEPIKUT. IUIACTHHY Ui OCAKAEHHs IbUIH, CHAOXXEHHYIO
MHO>KECTBOM YETBEPTBIX KaHAJOB AJIsI MaTepHala, MHOXECTBO Pa3[eIUTENbHBbIX LWJINHIPOB,

PacCIoJIOKEHHBIX Ha IUJIACTUHE [JIs1 OCAXIACHUSA IIbLIH, HIKHUN KOHEL pPasacIMTECIIbHOTO
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LWINHPA OTKPBHIT ¢ 0Opa3oBaHHWEM BXOHa IJIsl MaTepualia, BEPXHHUIH KOHEI] Pa3lelIUTEeIbHOTO
LIINHAPA OTKPHIT ¢ O0Opa3oBaHMEM BBIXOAA Ui MaTepuana, M BXOIbl IUIA MaTepuaia
MHOXKECTBA Pa3AEIUTEIbHBIX LUIUHAPOB COCIUHEHbI C MHOXKECTBOM YETBEPTBIX KAHAJIOB IS
MaTepuasia BO B3aUMHO OJHO3HAYHOM COOTBETCTBUH, U MHOKECTBO Pa3[EIUTENIbHBIX KPBILIEK,
PacIoOJIOXKEHHBIX HaJl MHOXKECTBOM pPa3JEIUTENIbHBIX LWJIMHAPOB BO B3aUMHO OJHO3HAYHOM
COOTBETCTBUU U HA PACCTOSIHUM OT COOTBETCTBYIOLIUX PA3AECIUTEIbHbIX IMIMHAPOB, BO3MOXKHO,
Ka)KJasi pas3fesUTeNbHAsl KPBIIIKA BBIMOJHEHA C BO3MOXXHOCTBIO MEpPEMEIIEHUs] BBEPX U BHU3;
BO3MOXKHO, 0001 BBICTYTIA PA3EIUTEIBHON KPBIIIKA HA TOPU3OHTAIBHON TIOCKOCTH HAXOIUTCS
Ha BHeEINHEeHl CcTopoHe 00042 BBICTYNA COOTBETCTBYIOIIETO PAa3ENIUTENIbHOTO IMJIMHIAPA Ha
TOPU30HTAJIBHOH IJIOCKOCTH; BO3MOKHO, Pa3esIUTEeNIbHAs KPBIIIKA BBIOJHEHA B (JOpMe pymopa.

Bo3MOXHO, yCTPONCTBO Ml yJajl€HUs MbUIM JOMNOJHUTEIBHO COAEPKUT. BEPXHIOIO
NJIACTHHY, NPUYEM IUIACTHHA JJIs1 OCAXKIAEHUS MNbUIM BO3MOXKHO PACIOJIOKEHA HAa OKPYXKHOU
MOBEPXHOCTU CTEHKM PEAKLIMOHHON Kamepbl, U BEPXHss IUIACTUHA PACIOJOKEHA HA OKPYXKHOU
MOBEPXHOCTU CTEHKU PEaKLUOHHON KaMepbl, U MHOXKECTBO BHEIIHUX LWIMHIPOB, IIPU 3TOM
HIDKHUI KOHEL| Ka)KIOr0 BHELIHErOo LWIMHAPA COEAUHEH C IJIACTHHOM ISl OCAXKAEHUs MbLIH,
BEPXHHUM KOHEL[ KaKJOrO BHEIIHErO LWIMHIApPA COCIUHEH C BEPXHEW IUIACTUHOMN, MHOXKECTBO
pa3aeauTeNbHBIX LWIMHAPOB PACIOJIOKEHbI BO MHOXKECTBE BHEIIHUX LUIMHAPOB BO B3aMMHO
OIHO3HAYHOM COOTBETCTBHUH, MHOXECTBO PAa3ACIMUTENIbHBIX KpPBIIIEK PAaCIOJIOXKEHbl BO
MHOXKECTBE BHEIIHUX LUIMHAPOB BO B3aUMHO OJHO3HAYHOM COOTBETCTBUM, IIPU 3TOM
BHYTPEHHSSI OKPY>KHasl MOBEPXHOCTh BHELIHETO IIMJIMHIPAa 00pa3yeT MOBEPXHOCTb CKOJIbKEHUS,
pasgenuTeNnbHas  KpbIIKA IEPEKPBbIBACTCS C BHYTPEHHEH OKPY)KHOM IMOBEPXHOCTBIO
COOTBETCTBYIOIETO BHEIIHETO LUJIMHAPA C BO3MOJKHOCTBIO NEPEMEINECHHUs] BBEPX M BHU3,
BO3MOYKHO, KaXIbIi Pa3AeIUTEIbHbIN [IMIIMHAP CHAOKEH COSIUHHUTEIBHON MIIACTUHOM, KOTOpast
BBINIOJIHEHA C BO3MOXKHOCTBK) IE€PEMELIEHUs BBEPX W BHU3, M pa3JeiuTeNbHAas KpBIIIKA
COEAMHEHA C COOTBETCTBYIOILLEH COCIMHUTENBbHON MJIACTUHOM.

Bo3MOXHO, peakTop € BOCXOASAIIMM NOTOKOM JOINOJHUTENBHO COAEPKUT YCTPOMCTBO
JUIsl yOaJleHusl NbUIM, KOTOPO€ pa3sMELIeHO B PEaKLUOHHONW KaMepe M paCIOJIOKEHO Haj
MPWKUMHBIM YCTPOUCTBOM M COAEPKUT. HUXKHIOK IJIACTUHY, CPEAHION IUIACTUHY U BEPXHIOIO
TJIACTUHY, CPEAHSs MJIACTUHA PACIIONOKEHA MEKY HUKHEHN MJIACTUHON M BEPXHEW MIIACTUHOM B
BEPTUKAJbHOM HAIpPABICHUH, NMPH 3TOM HIDKHSS IJIACTHHA CHAO)k€Ha MHOMKECTBOM IIE€PBBIX
KAQHAJIOB U MaTephalia, BEPXHss IUIACTHHA CHA0X€HAa MHO)KECTBOM TPETbUX KAaHAJIOB JJIS
Marepuana, a MEXKAy BepXHeW IUIACTUHOM U CpedHed TIUIaCTHHOW OOeCredeH WHEPTHBIN
HAIMOJIHAIOLIMI MaTepuaj], BO3MOXHO, CTENEHb 3alOJHEHUS HWHEPTHBIM HAMOJHSIOINUM
MaTEPUAJIIOM MEXIYy BEPXHEW IJIAaCTUHOW U CPEAHEN IUIACTMHOW MEHbIIE WM pPaBHAa BTOPOMY

3aJaHHOMY 3HAQUCHUIO, MHOXKCCTBO PA3ACIUTCIIbHBIX NUJIWHAPOB, PACIIOJOXEHHBIX Ha HIDKHEH
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IJJACTUHE, NpPU 3TOM HIKHUH KOHEL KaXAOr0 pas3Ae/IUTEeNIbHOTO LWJIUHAPA OTKPBIT C
oOpa3oBaHHEeM BXOZa IJisi MaTepualia, BEPXHHUH KOHEL KaKIOTO Pa3AeNUTENIbHOTO IMIIHMHIpPA
OTKPBIT ¢ OOpa3oBaHHMEM BBIXOJA IJIsl Marepuaja, U BXOAbl IJIi MaTepHalia MHOXKECTBa
Pa3eNUTENbHBIX LWJIMHAPOB COEAUHEHBl C MHOKECTBOM IE€PBBIX KAaHAJIOB JIsl MaTepuaia BO
B3aMMHO OJHO3HAYHOM COOTBETCTBHUM, MHOKECTBO PA3AEJIMTENbHBIX KPBILIEK, PACIIOIOKEHHBIX
HaJl MHOXXECTBOM DPA3JEJIUTENIbHBIX LUIUHAPOB BO B3aUMHO OJHO3HAYHOM COOTBETCTBMM U Ha
PacCTOSIHUM OT COOTBETCTBYIOLIMX  pPa3[eNUTENIbHbIX LWJIUHAPOB, BO3MOXKHO, Kakaas
pasaenuTeNbHasl KPbILIKa BBIMOJIHEHA ¢ BO3MOYKHOCTBIO NIEPEMELLEHHS] BBEPX U BHU3, BO3MOYKHO,
000 BBICTYNA pPA3AENIUTENIBHON KPBIIIKA HA TOPU3OHTAJIBHON IJIOCKOCTH HAXOOUTCS Ha
BHEIIHEW CTOpoHe 0004a BBICTYNA COOTBETCTBYIOIIErO pa3IeNUTEeNIbHOrO LIMIMHAPA Ha
TOPU3OHTAJIbHOW TUIOCKOCTH, BO3MOXKHO, pasfeuTeNibHasi KpbIika uMeeT (Gopmy pymopa;, u
MHOKECTBO (DHJIBTPYIOIIUX LMJIHMHIPOB, PACIOJOKEHHBIX HA HIDKHEH IJIACTHHE, MPU 3TOM
nepBasi 4aCTh KaXIOro (PUIIBTPYIOIIEro LMJIMHIPA PACTONOKEHA MEXIY HIDKHEW IIACTUHON U
CpeIHell TIaCTUHON B BEPTUKAJIBLHOM HAMPABJIECHUH, BTOpas 4acTh KAKAOTO (PUIBTPYIOIIEro
LWJIMHIPA PacIojoKeHa MEXAY CPEeNHEN IJIAaCTUHOW M BEpPXHEH IJIaCTUHOW B BEPTUKAJIBbHOM
HATPABJICHUH, MPU 3TOM MEPBasi 4aCTh KAKAOTO (PMIBTPYIOIIEro LHUJINHIPA CHAOXKEeHa BXOAOM
Ui MaTepuaia, a BTOpas 4acTh KaKAOro (pMIBTPYIOIIEro IMIIMHApPA CHAOXEeHa BBIXOIOM JIJIs
Marepuaia, U GUIBTPYIOMUNA HUIHHIP 3aM0THEH HHEPTHBIM HATIOTHSIFOIINM MaTEPUAJIOM.

Bo3MokHO, cpenHsis miacTiHa CHa0XKeHa MHOKECTBOM BTOPBIX KaHAJIOB IS MaTEpHaa.

B03MOXHO, HIKHSISI TUIACTMHA HEMOJBIDKHO pa3MeIleHa Ha OKPYKHOM MOBEPXHOCTH
CTEHKM pEAKLHMOHHONW KaMmepbl, M Kaxzaas U3 CpeaHed IUIaCTUHbI M BEPXHEW IUIaCTUHBI
pPacnoyioXKeHbl Ha OKPY)XKHOW IMOBEPXHOCTH CTEHKH PEAKLUOHHOM KaMepbl C BO3MOXXHOCTBIO
MepeMEeLLeHUs] BBEPX U BHHU3, BO3MOXKHO, YCTPONCTBO MUl YAAJEHUS NbUIM JOMOJHUTEBHO
COACPKUT YETBEPTYK) HAIMPABIAIOLIYK) CKOJIBKEHHS, PACIOJOXKEHHYKD Ha OKPYKHOM
MOBEPXHOCTU CTEHKH PEAKLMOHHOW KaMepbl, HWKHSSA IJIACTUHA HEMOJBI)KHO pa3MeElIeHa Ha
YETBEPTON HAIPABJIAIOLIEN CKOJBXKECHUS, U KaKIasi U3 CPEAHEN MJIAaCTUHbBI U BEPXHEH MIaCTUHBI
pasMelleHa Ha Y€TBEPTOUN HANPABJISAIOLIEH CKOJIBKEHHUSI C BO3SMOKHOCTBIO IEPEMELLEHHS BBEPX U
BHU3, BO3MOXXHO, MEXAYy YETBEPTOH HANPABJSAIOLIEH CKOJBXKEHHS U BEPXHEH IJIACTUHOU
00eCreueHo YIUIOTHUTENBHOE KOJIBIIO, M MEKAYy YETBEPTOH HANpPAaBIISIOMEH CKOJBXKEHUS |
CpenHel mIacTHHON 00eCreueHo YIUIOTHUTEIBHOE KOJIBIIO.

Bo3MoOkHO, dYeTBepTash HAMPaBJSIFOIIAsl CKOJBXKEHHSI CHA0KeHAa HECYIIUM YIIOPOM U
BEPXHHUM OTPaHUYMBAIOIINM YIIOPOM, HUKHSIS TUIACTUHA ONMUPAETCS HA HECYLIUN YIOpP, BEPXHA
IJaCTUHA  PaCIOJOKeHAa MOA  BEPXHHMM  OrPAHUYMBAIOIIMM  YOOPOM, a  BEPXHUH
OTPAaHUYMBAKOIIMN yHOP MOXKET CIYXKUTh B CBSI3M C BEPXHEW IUIACTUHOM JIsl OTPaHUYCHUS

PacCTOsAAHUS NEPEMEILICHUA BBEPX BerHeﬁ IJ1aCTUHBI.
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Bo03MOXXHO, KakKIpli pa3feIUTEeNbHbIN IHIIMHAP OKPY>KEH MHOXECTBOM (HIIBTPYIOIINX
LWINHAPOB, U KAKABIM (QUIBTPYIOIIUN IMIIMHIAP OKPYXKEH MHOXXECTBOM pa3AesIUTENIbHBIX
LUIUHAPOB.

Bo3MOXHO, peakTop € BOCXOASALIMM IOTOKOM IOIOJIHUTENBHO COAEPKUT YCTPONCTBO
AN yAAQJeHus MbUIM, KOTOPOE Ppa3MEIlEHO B PEaKLUUOHHOH KaMepe U pPAacCloNOXEeHO Haj
IPWKUMHBIM YCTPOMCTBOM U COJAEPKUT. HUXKHIOK TUIACTUHY, CPEIHIOK IJIACTUHY M BEPXHIOK
TJIACTHUHY, CPEAHSS TUIACTUHA PACIIONOKEHA MEXKY HIDKHEHN MJIACTUHON M BEPXHEU IMIACTHHOM B
BEPTUKAJbHOM HAMpPABJICHUHU, MPH 3TOM HIDKHSS IJIACTUHA CHAOXKEHAa MHOXKECTBOM IMMEPBBIX
KAQHAJIOB JUJIsl MaTepHaja, CpPeOHssl IUIACTHHA CHAOXXeHa MHOJKECTBOM BTOPBIX KaHAJOB ISt
Marepuaja, BEPXHssl IUIACTHHA CHA0’K€HA MHOJKECTBOM TPETbHMX KaHAJIOB Ul MarepHhaia, a
MEKAy BepXHEH IUIACTHMHOM U CpenHel MiacTHHON obecreueH MHEePTHBIA MOPHUCTHIA MaTepHa,
U MHOXKECTBO MEMOpPaHHBIX (QIIIBTPYIOIIUX OJIOKOB, NMPHU 3TOM BXOJI JUISI MaTepHajia KaXKIoro
MeMOpaHHOTO (GHUIBTPYIOLIETO OJIOKa COSAMHEH C TIEPBBIM KaHAJIOM IS MaTepuaia, a BhIXOJIbI
IUIE MaTepuana MHOXKECTBA MeMOpaHHBIX (QUIBTPYIOUIMX OJOKOB MNPOXOAST B WHEPTHBIN
MOPUCTBIN MaTEpUaJl, PACIOJIOKEHHBIA MEXKAY BEpXHEHN IIACTUHON U CPEIHEN IIACTUHOM.

Bo3MoxHO, Mexy HIDKHEH TUTACTHHON W CpeHel IIacTUHOW oOecredeH WHEePTHBIN
HAIOJIHAKO WA MaTepuall, U 4aCTb MHOXKECTBA NEPBBIX KAaHAJIOB JJIs1 MaTepuaja COEAUHEHBI C
BXOZaMH JUJIs1 MaTeprata MeMOPaHHBIX (PUIBTPYIOIUX OJIOKOB.

Bo3MOXHO, yCTpPOHMCTBO sl yAAQJEHHsT IMbUIM COAEP>KUT MHOXKECTBO TPETbUX
NbUICYJIABIUBAOLIUX 3JIEMEHTOB, KaXKIbIH U3 KOTOPBIX PACIIOJIONKEH MEXAY BEpXHEN IJIACTUHOU
U CpeAHEH IUIACTUHOM M HMMeeT TPEThIO BMEIIAIOLIYI0 IOJIOCThb, 3alOJHEHHYK) HHEPTHBIM
HNOPUCTBIM MATEPHAJIOM, TIPUYEM BBIXOABI JJIsI MaTepHaja MHOXECTBA MeMOpaHHbBIX
GunbTpyromux OJOKOB MPOXOAST B MHEPTHBIM MOPHUCTHIA MaTepual BO MHOMKECTBE TPEThHX
BMELIAKOIIUX TMOJOCTEH BO B3aMMHO OJHO3HAYHOM COOTBETCTBHM, BO3MOXKHO, MEXAY IBYMs
COCEIHUMH TPETBUMM MbUICYJIABIUBAOIINMH 3JIEMEHTAMH OIpEAeNeHa BTOpas IMOJIOCTh IJIs
LUPKYJSALUU MaTepuana, BTOpas MOJIOCTb JUIsl LUPKYJALUN MaTepuaga HaxOAWTCs HANpPOTUB
BTOPOr0 KaHajlla Uil MaTepuaja B BEPTHKAJIbHOM HANpaBJIE€HUHU, W BTOpass MOJOCTb MJIA
LUPKYJISALUU MaTepUaia HAXOAUTCS] HATPOTUB TPETHEro KaHajla JUlsl MaTepUasla B BEPTUKAJIBHOM
HaIPaBJIEHUU.

B0O3MOXHO, NPUKXUMHOE YCTPOWCTBO COAEP>KUT. BEPXHIOK MNPUKUMHYIO IJIACTUHY U
HIDKHIOIO TPWXKUMHYIO IJIACTHUHY, NPU 3TOM BEPXHsS NPUKUMHAs IUIACTHHA PAacloJIOKeHa Haj
HIDKHEH MPUXUMHOM IUIACTUHOM, KaXaas W3 BEpXHEH MNPUKUMHOM IUIACTHHBI M HIDKHEH
MPWKUMHOMN IUIACTUHBI PACIIOIOKEHA HA OKPYKHOU MOBEPXHOCTU CTEHKU PEAKLIMOHHON Kamephl
C BO3MO’KHOCTBIO MEPEMEIIECHUs] BBEPX U BHU3, TaK YTO HWXKHsISI MPUKUMHASI IJIACTHHA MOXKET

OBITh Inpukata K CJIOK0 3aCbIlIKU KaTaJIru3aTopa, BEPXHAA MPUKHUMHAs IJIACTHHA cHaOkeHa



12

BEPXHHUM KaHAJIOM JUIs MaTepuaa, HWXKHAA NPHKUMHASI TUIACTHHA CHAO)KeHa HIDKHUM KaHAJIOM
IUIsL MaTepualia, a MeXAy BepXHEH MPHKUMHOM IUIACTUHOM U HMXKHEW NPUKUMHOMW IJIACTUHOU
MOXeT ObITb OOecrieueH MHEPTHBIM HAIMOJHSIOIINN MaTepual, U BTOPOH MeMOpaHHBINH OJOK,
KOTOPBIA PACIOJIOKEH MEXAY BEPXHEH MPIKUMHON IIJIACTUHOM W HWXXHEH MPHXKUMHOU
IUIACTUHOM W MMeeT BTOPOW BXOA Ui rasa;, BO3MOXHO, BTOPOW BXOA MAJIsI rasa BTOPOTO
MeMOpaHHOrO OJIOKa BBINOJHEH C BO3MOXKHOCTBIO COOOIIEHUs! ¢ TpyOONPOBOAOM JUIsl MOAAYU
BOJIOPO/IA; BO3MOXKHO, BTOPOW MEeMOpaHHBINH OJIOK COMEP’KUT MHOKECTBO BTOPBIX MEMOpPaHHBIX
OJIOKOB, PACMOJIOKEHHBIX HAa PACCTOSHUM JAPYr OT JPYra;, BO3MOXKHO, KaXbIii BTOPOH
MeMOpaHHBIH OJIOK PACIMONIOKEH BEPTHKAJIBHO;, BO3MOJKHO, HWKHHUH KOHELl Ka)XIOr0 BTOPOTO
MeMOpaHHOTrO OJI0OKa OTKPBIT ¢ 00pa30BaHUEM BTOPOIO BXONA JJIs T'a3a;, BO3MOXKHO, MPYKUMHOE
YCTPOHCTBO JOMOJIHUTENBHO COAEPIKUT BTOPYIO TPYOy IUJIs BITyCKa Tra3a, UMEIOIIYE0 MHOKECTBO
BBIXOZIOB JUISl Ta3a, W BTOpPbIE BBIXOMABI I ra3a MHOJKECTBA BTOPBIX MEMOpPAHHBIX OJIOKOB
COEMHEHBbl C MHOJKECTBOM BBIXOZIOB Ul ra3a BTOPOW TPYyOBI AJIl BIyCKa ra3a BO B3aUMHO
OJTHO3HAYHOM COOTBETCTBHHU; BO3MOKHO, BEPXHHUH KOHEIL K&KJOr0 BTOPOro MEMOpaHHOTro OJioKa
3aKPBIT;, BO3MOJKHO, MPHKHUMHOE YCTPOHCTBO AOIMONHUTEIBPHO COAEPIKHUT 3aMbIKAIOIIYIO TPYOYy,
HUMEIOIIYI0 MHOKECTBO KOMMYHHMKAIIMOHHBIX OTBEPCTHH, M BEPXHHE KOHLIBI MHOXKECTBA BTOPBIX
MeMOpPaHHBIX OJIOKOB COEIMHEHBI ¢ MHOYKECTBOM KOMMYHMKAIIMOHHBIX OTBEPCTUH BO B3aMMHO
OJTHO3HAYHOM COOTBETCTBUU.

B0O3MOXXHO, TNpPWKHUMHOE YCTPOHCTBO MAONOJHHUTEIBHO CONEPKUT COETUHHUTEIBHYIO
TpyOy, NpPU 3TOM MNEPBbI KOHEL COCAMHUTEIBHOW TPYOBl COEIMHEH CO BTOPOil TpyOOH s
BIIyCKa Ia3a, BTOPOI KOHEI] COeAMHHUTEIbHON TPYOb! BBIOIHEH C BO3MOXKHOCTBIO COOOIIEHHUS C
TpyOONpOBOAOM JUI MOAAYM BOAOPOAA; BO3MOXKHO, COEJUHHTENbHAs TpPyOa IpeAcTaBisier
cO0O0I LIUTAHT, BO3MOKHO, COeITUHUTEIbHAS TPyOa MPEACTABIISAET COOOM METANTUYECKHUI [IJTaHT.

B03MOXHO, TPUKHUMHOE YCTPOHCTBO CONEPIKUT BEPXHUI CJIOH 3aCHIKU 3J1aCTOMEDPA,
KOTOpPBI MOXKET OBbITh MpPHIKAT K CJIOK0 3aCHINKK KaTaJu3aTopa;, BO3MOXKHO, BEPXHHH CJIOH
3aCBINKH 3JIACTOMEPAa HAXOAMUTCS B CXKATOM COCTOSIHMM, YTOObI HOPMAJIBHO TNPIKUMATH CJIOH
3aCHIIKM  KaTaJM3aToOpa, BO3MOXKHO, BEPXHHHA CJIOM 3aChIIKM  3JIaCTOMEpPa  3aIOJHEH
3NACTUYHBIMU YaCTHULIAMH, BO3MOJKHO, CTETEHb 3aIOJHEHHs 3JIACTHYHBIX YaCTHI] B BEPXHEM
CJIO€ 3aCHINKH 3JIACTOMEPA MEHBIIE UM PaBHA TPETHEMY 33JaHHOMY 3HAUEHHIO.

B03MOXHO, peakTOp € BOCXOASIIUM ITIOTOKOM JOTIOJIHUTEIBHO COAEPIKUT HIDKHHUH CIIOMH
3aCBhIIIKU 3JIACTOMEPA, PA3MELICHHbIM B PEAKLMOHHONW KaMepe W PACIOJIOKEHHBIA HHXKE CJIOs
3aChINKK KaTaJU3aTOpa, MPU 3TOM HIDKHHH CJIOH 3aCBINKH 3JaCTOMEPAa MOKET NMPUMBIKATH K
CJIOI0 3aCHINKH KaTaJu3aTopa, YTOOBI MPHMIXKUMATh CJIOM 3aCHIIKM KaTalU3aTopa; BO3MOKHO,
HIDKHUHM CJIOH 3aChINKM 3JIACTOMEPa HAXOAWUTCS B C)KATOM COCTOSIHUH, YTOOBI HOPMAJIbHO

NPpU>KUMaThb CJIOM 3aChITKH KaTajJnu3aTropa, BO3MOXHO, HIDKHUN CJIOM 3aCBIIKU 9JlaCTOMEpPa
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3aT0JIHEH 3JaCTUYHBIMU YaCTULIAMM, BO3MOJKHO, CTENEHb 3allOJIHEHUS 3JIACTUYHBIX YacCTHI] B
HIDKHEM CJIO€ 3aChINKH 3J1aCTOMEPa MEHBLIE UM paBHA YETBEPTOMY 3a[JaHHOMY 3HAUEHUIO.

Bo03MOKHO, peakTop C BOCXOISALIUM IOTOKOM JOMOJHUTEIBHO CONEP>KUT. BEPXHUMH
HECYLIUH CJION, KOTOPBIN pa3MeLIeH B PEAKLIMOHHON KamMepe U PacIioioKEeH Hall BEPXHUM CIIOEM
3aChIIKM 3JIACTOMEpa M KOHTAKTUPYET C BEPXHUM CJIOEM 3aCBIIKM 3JIaCTOMepa, YTOOBI
NOJACPKUBATh BEPXHHUM CJIOW 3aChIIKU 3JaCTOMEpPa; W HIDKHUNW HECyLIMH CJIOH, KOTOPBIH
pa3MellleH B peaKkIMOHHOM KaMepe U PacIiOIOKEeH HUKE HUKHETO CJIOS 3aCBINKU 3J1acToMepa U
KOHTAKTUPYET C HIDKHHM CJIOEM 3aCBINKH 3JIACTOMEpa, YTOOBI MOAAEPKUBATH HUKHUN CIIOH
3aCBIIKU 3J1aCTOMEpa.

Bo3MO03kHO, Kax/Iblil U3 BEPXHErO HECYILEro CJIOS U HUYKHEro HECYILEro CJOsl COAEPIKUT
CETYATYIO KPBIIIKY H HHEPTHBIE KEpaMUUECKUE OJIOKH, 3aIIOHSIOLINE CeTUYATYIO KPBIIIKY.

Bo3MOkHO, peakTop C€  BOCXOMAIIMM  MOTOKOM  JOMOJHUTENBHO  COJEPKHUT:
pacrpenenuTeNb MOJaul, KOTOPbIN paclojoXeH B PEakLUOHHOW Kamepe U HUMEET BXOJ Ul
Marepuana U MHOXECTBO BBIXOJOB JJIsl MaTepuajia, KOTOpPble OTKPbITbl BHHU3, U IUTAIOLIYIO
TpyOy, COEIMHEHHYIO C BXOJOM /ISl MaTepHaja pactpenesuTels Iogayuu.

Bo3moskHO, pacnpenenuTenb IOAAYU COAEPKUT HIDKHUN paclpenenuTeNb MOAadH,
KOTOPBIN PACIIONOKEH HUXKE CJIOS 3aCBINKU KAaTalu3aTopa U UMeeT HIDKHUM BXOJ U MaTepuaa
Y MHOXXE€CTBO HI)KHUX BBIXOZOB JJIs1 MaTepHalla, KOTOpble OTKPBITHI BHU3, U HWKHUN BXOA IS
Matepuaia COeIUHEH C MUTA0LIEl TPyOoil.

Bo3mokHO,  pacmpenenuTenbs — [OAAYM  JOMNOJHUTENBHO  COAEPXKUT  BEPXHUMH
pacnpenenuTeNnb MOAAYN, KOTOPBIM PACcHOJIOKEH HajA CJIOEM 3aChIIKU KaTaau3aTopa U HUMeEET
BEPXHUH BXOZA [Js1 MaTepuaja U MHOXKECTBO BEPXHMX BBIXOJOB Uil MaTepuana, KOTOpBIE
OTKPBITHI BHU3, U BEPXHHI BXOJ Ui MaTepHalia COeIUHEH C MUTAOLIEH TPpyOoil.

Bo03MOKHO, peakTop ¢ BOCXOZASIIHUM IOTOKOM COAEP>KUT MHOXKECTBO pacrlperenuTesei
MoJa4 M MHOXECTBO CJIO€B 3acChIIKU KaTajiu3aTopa, PacIOJIOKEHHBIX B BEPTUKAIBHOM
HANpaBJIEHUH, TIPH STOM KaXIbI CJIOH 3aChIIKM KaTajgu3aropa CHAOXXEeH BEPXHUM
pacrpefenuTeneM IOAAYd HaJ HUM M HIDKHUM paclpelenuTeseM IOoAadd IOA HUM, 3a
HCKJIFOUEHHEM CaMOT0 BEPXHETO CJIOsI 3aChINKU KaTaJIu3aTopa.

Bo3MOkHO, peakTop C BOCXOASLIMM TMOTOKOM JOTMOJHUTENbHO COJEPKUT: BEPXHUMN
pacrpenenuTeNb LUPKYJIUPYIOLIEro MaTepuaia, KOTOPbIi pa3MelleH B peakLMOHHON KaMmepe U
pacrojoXKeH HajJ caMblM BEPXHHUM CJIOEM 3aChbIKM KaTajJu3aTopa U MMeeT BepXHHUIl BXOJ IJI
LUPKYJIUPYIOIIEr0 MaTepuajga W MHOKECTBO BEPXHMX BbIXOAOB Ui LHUPKYJIHPYIOIIEro
Marepuana, KOTOpble OTKPBITbl BHU3, HM)KHUI paclpenenuTeNb LHUPKYIUPYIOIIEero MaTepuana,
KOTOpBIM pa3MelleH B pPEAaKLMOHHOW KaMepe M PAacloIoKEeH HH)XKE CaMOro BEpXHEro Cjos

3aCbIIIKH KaTaJINn3aTOpad, HO BBIIIC OCTAJIbHBIX CJIOCB 34CbINKU KAaTalnu3aTopa, U UMCET HUKHUH
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BXOJ AJI1 UMPKYJIUPYIOLIEr0 MaTepHata U MHOXECTBO HUXKHUX BBIXOJ OB JJIsl LIUPKYJIUPYIOLLErO
Marepuaia, KOTOpble OTKPBITH BHU3; U TPYOy JUIs LIUPKYJIUPYIOLIETO MaTepuaa, epBbli KOHEIl
KOTOPOI1 COO0IAeTCsI ¢ BBIXOIOM ISl PEAKILIHOHHOIO MaTepHualia, a BTOpPOi KOHeI[ CoO0IaeTcs ¢
KOKIbIM M3 BEPXHEro BXOAAa Uil LUPKYJHUPYIOLIErO0 MaTepuana WM HIDKHEro BXOAa Ui
LUPKYJHUPYIOLIErO MaTepHUaia.

Bo03MOkHO, peakTop ¢ BOCXOMSALIUM MOTOKOM JONOJHHUTENBHO COAEPIKUT CKOJIB3SIIYIO
OMOpY, PAa3MEILICHHYIO B PEAKLIMOHHON KaMepe C BO3MOXKHOCTBIO MEPEMELIEHUs] BBEPX U BHU3,
IIPU 3TOM CJIOM 3aChIIKM KaTaJIu3aTopa MOKET IMOANEPKUBATBCA Ha CKOJB3SINEN omope, U
CKOJB3sIIAasl ONOpa MMEEeT KaHajl AJid MaTepuasa, TaKk 4YTO PEAKLHOHHbIE MaTepHasibl MOTYT
MIPOXOUTD YEPE3 CKOJIB3SIIYIO OMOpY.

Bo3MOxHO, ckonb3silias Onopa COAEPKUT MEPBYI0 HANPABISIFOLIYIO CKOJBKEHUS U
NEPBYI0 PELIeTYATYH0 IUIACTHHY, NIPU 3TOM IEpBas HANPABJIAKOLIAS CKOJBXEHHUS PACIOJIOXKEHA
Ha OKPY>KHOM NOBEPXHOCTH CTEHKHM PEaKLMOHHOM KaMepbl, MepBasl pelierdarasl IUIaCTUHA
pacnoyioKeHa Ha NEepBON HANPABISIOIEH CKOJBXEHUSI C BOSMOXKHOCTBIO NIEPEMELIEHUs] BBEPX U
BHM3, M CJIOM 3aCBhIIKM KaTaju3aTopa MOXKET MNOAAEPKUBATBCA HA MEPBOM peleT4aToin
MJIACTHHE.

Bo3mosxHO, mepBasi HanpaBJISIIOLIAsl CKOJIbKEHHs CHAOKeHa HIDKHUM OrPaHHYHBAIOIIUM
yIOpPOM U BEPXHUM OrPAHUYMBAKOLIUM YyIOPOM, NPU 3TOM MEpBas pelierdaras IJIaCTHHA
pacrosoXkeHa MEXJIy HUKHUM OIPaHMYMBAIOIIMM YIOPOM M BEPXHUM OrPAaHUYMBAIOLINM
yIOPOM B BEPTUKAJIBHOM HAINPABICHUM, HUKHUHM OrpPAaHUYMBAIOLIMNI YIOP MOXKET CIY>KUTb B
CBSI3U C MEPBOM pPELIeTYAaTOM MIACTHHON JIsl OrPaHUYEHUs] PACCTOSHUs NEPEMELIECHUs] BHU3
NEepPBOM peleTyaTol MIaCTUHBL, @ BEPXHUI OrpaHUYMBAIOLINI YIIOP MOKET CIYKUTh B CBSA3U C
MEepBOM pelIeTyaToN MIACTUHOW AJIsl OTPAaHUYEHUs] PACCTOSIHUS MEepPEMELIEHUsT BBEPX NEPBOU
peleTryaToil IIacTUHbL. BO3MOXKHO, peakTop C BOCXONALIUM THOTOKOM JIONOJHUTENBHO
COIEPIKUT 3ALIUTHBIA CJIOW, Pa3MELIECHHBIH B PEAKLMOHHOW KaMepe M PacHOJIOKEHHBIM IOA

CJIOEM 3aCBITNKU KaTaJru3aTopa.

Kpatkoe onucanue ueprexen
@ur. 1 nmpencraBisieT co0OW CXeMy KOHCTPYKLUH PEAKTOpPa ¢ BOCXOISIIUM MOTOKOM
COTJIACHO TIEPBOMY BOIUIOIIEHHIO HACTOSIILETO U300PETEeHNS,
¢ur. 2 npencrasisger coOOH YACTUYHYIO CXE€MY KOHCTPYKLHH PEAKTOPa ¢ BOCXOSIINM
IIOTOKOM COTJIACHO TMEPBOMY BOIUIOIIEHUIO HACTOALIETO U300PETEeHNS,
¢ur. 3 npencrasiser coOOH YACTUYHYIO CXE€MY KOHCTPYKLHH PEAKTOpPa C BOCXOMASILINM

IMMOTOKOM COTJIACHO MEPBOMY BOILIOMICHUIO HACTOALICTO I/1306peTeHI/I$I;
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¢ur. 4 npexncrasisger coOOl cxeMy KOHCTPYKIIMHM BEPXHEH IUIACTHHBI YCTPOWCTBA IS
YAQJIEHHs] MbUIM PEaKTopa € BOCXOMALIMM IOTOKOM COINIACHO IE€PBOMY BOIUIOLIEHUIO
HACTOSILIETO U300pETEeHNUS;

¢ur. 5 npencrasisier coOOM CXxeMy KOHCTPYKLUH CpeqHell IIaCTUHBI yCTPOHCTBA IS
YAQJIEHHs] TbUIM PEeaKkTopa € BOCXOMALIMM ITOTOKOM COIVIACHO IE€PBOMY  BOIUIOLIEHUIO
HACTOSIIIEro N300peTeH s,

¢ur. 6 mpencraensier coOOH cXeMy KOHCTPYKIMM HMKHEW IJIACTHHBI YCTPONCTBA ISt
VAQICHHUs] TbUIM PEeaKkTopa € BOCXOMALIMM IOTOKOM COIVIACHO TE€PBOMY BOIUIOLIEHUIO
HACTOSIIIETO M300PETeHNUS;

¢ur. 7 npeacrasisier coOOH CXeMy KOHCTPYKLHH PEAKTOpPa € BOCXOASIIIUM IMOTOKOM
COTJIACHO TIEPBOMY BOIUIOIIEHHIO HACTOSIILIETO U300PETEeHNS,

¢ur. 8 npencraBisier coOOH CxeMy KOHCTPYKLHH PEAKTOpPa € BOCXOASIIIUM IOTOKOM
COTJIACHO BTOPOMY BOIUIOLIEHHIO HACTOSIIETO H300pETEHNS,

¢ur. 9 npencraBnseT coOOH YACTUYHYIO CXeMy KOHCTPYKLHH PEAKTOPa C BOCXOMSIINM
MIOTOKOM COTJIACHO BTOPOMY BOILIOLIEHHIO HACTOSIIIEr0 H300pETeHMS,

¢ur. 10 npencrasnsier cOOOH YaCTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOPa € BOCXOISIINM
IIOTOKOM COTJIACHO BTOPOMY BOILIOLIEHHIO HACTOSIIEr0 H300peTeHMS,

¢ur. 11 mpexncrapnsier co0Oi cxeMy KOHCTPYKLHH PEaKTOpa C BOCXOISILINM MOTOKOM
COTJIACHO BTOPOMY BOIUIOLIEHHIO HACTOSIIErO H300peTeHNs,

¢ur. 12 npencrasnsier co00i cXxeMy KOHCTPYKLIMHM PEaKkTopa ¢ BOCXOASILIMM MOTOKOM
COIJIACHO TPEThEMY BOIUIOLIEHUIO HACTOSIIEr0 H300pETeHHUS;

¢ur. 13 npencrasisier cOOON YACTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOpa ¢ BOCXOASILIIM
TIOTOKOM COTJIACHO TPEThEMY BOIUIOLIEHHIO HACTOSIIErO U300peTeHus,

¢ur. 14 npencrasnsier cOOON YACTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOpa ¢ BOCXOMASILIIM
TIOTOKOM COTJIACHO TPEThEMY BOIUIOLIEHHIO HACTOSIIErO H300peTeHNs,

¢ur. 15 npencrapnsieT coOOi cxeMy KOHCTPYKIMH PEaKTOpa ¢ BOCXOISIIUM MOTOKOM
COTJIACHO TPEThEMY BOIUIOIIEHHIO HACTOSLIETO H300pEeTEeHNS,

¢ur. 16 mpencrapnsieT coOO CXeMy KOHCTPYKIMH PEaKTOpa ¢ BOCXOISIIUM MOTOKOM
COTJIACHO Y€TBEPTOMY BOIUIOIIEHUIO HACTOSIILETO U300PETeHNS,

¢ur. 17 npencrasnsier cOOOH YaCTHYHYIO CX€MY KOHCTPYKLUH PEAKTOPa € BOCXOISIINM
MIOTOKOM COTJIACHO YETBEPTOMY BOIUIOIIEHHIO HACTOSLIETO H300pETEHNS,

¢ur. 18 mpencrapnsier co0Oi cxeMy KOHCTPYKIHH PEaKTOpa ¢ BOCXOISIINM MOTOKOM
COTJIACHO Y€TBEPTOMY BOIUIOIIEHUIO HACTOSIILETO U300PETeHNS,

¢ur. 19 nmpencrapnsier co0oOi cxeMy KOHCTPYKLHH PEaKTOpa C BOCXOISLINM MOTOKOM

COTUJIaCHO ITAATOMY BOILIOIICHHUIO HACTOALICTO 1/1306peTeH1/1$1;
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¢ur. 20 npencrasisier cOOOH YaCTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOpa € BOCXOMASIINM
MIOTOKOM COTJIACHO TISITOMY BOILJIOLIEHUIO HACTOSIIEr0 H300peTeHMS,

¢ur. 21 mpencrasisier OO0 YACTHUHYIO CXe€MY KOHCTPYKLHU PEAKTOpa C BOCXOISILINM
MIOTOKOM COTJIACHO TISITOMY BOILJIOILIEHUIO HACTOSILEro H300peTeHMUs,

¢ur. 22 npexncrasisier coO00H cxeMy KOHCTPYKLMHM PEaKkToOpa ¢ BOCXOASILIMM MOTOKOM
COTJIACHO ISITOMY BOIUIOLIEHHIO HACTOSILETO N300peTeHus,

¢ur. 23 npencraiseT coOOH CXeMy KOHCTPYKLHH PEAKTOpPa ¢ BOCXOISLIMM IOTOKOM
COTJIACHO IIECTOMY BOILUIOLICHUIO HACTOSIIErO H300PETeHHS,

¢ur. 24 npencrasisier cOOOH YACTHYHYIO CXEMY KOHCTPYKLIUH PEAKTOpa ¢ BOCXOMSILIIM
MOTOKOM COTJIACHO IIECTOMY BOILIOLIEHHUIO HACTOSIIIEro H300pETeHHS,

¢ur. 25 npencrasiser coOOH CXeMy KOHCTPYKLHH PEAKTOpPAa C BOCXOISLIMM IOTOKOM
COTJIACHO IIECTOMY BOIUIOLICHUIO HACTOSIIErO H300PETeHHS,

¢ur. 26 mpencrasisger coOOH CXeMy KOHCTPYKLMH PEAKTOpPa C BOCXOISLIMM ITOTOKOM
COTJIACHO CEIbMOMY BOIUIOIIEHHIO HACTOALIETO U300PETEeHNS;

¢ur. 27 npencrasnsier cOOOH YaCTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOPa € BOCXOASIINM
MIOTOKOM COTJIACHO CEbMOMY BOIUIOIIEHHIO HACTOSIIIETO H300PETEHNS,

¢ur. 28 npencrasisier cOOOH YaCTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOPa € BOCXOMASILINM
IIOTOKOM COTJIACHO CEIbMOMY BOIUIOIIEHHIO HACTOSIIEr0 H300pETEeHNS,

¢ur. 29 npexncrapnsier coOOM CXxeMy KOHCTPYKLHH PEaKTOpa C BOCXOISLINM MOTOKOM
COTJIACHO CEIbMOMY BOIUIOLIEHHIO HACTOALIEr0 H300pETeHNs;

¢ur. 30 mpencrasisgeT coOOH CXeMy KOHCTPYKLHMH PEAKTOpPa ¢ BOCXOISLIMM MOTOKOM
COTJIACHO BOCBMOMY BOILIOIIEHHIO HACTOSIIETO H300pETeHMS;

¢ur. 31 npencrapisieT cOOON YACTHYHYIO CXEMY KOHCTPYKLIUH PEAKTOpa ¢ BOCXOASILIIM
TIOTOKOM COTJIACHO BOCBMOMY BOIUIOIIEHHIO HACTOSILIETO H300PETeHNS,

¢ur. 32 npencrasisieT cOOOH YACTHYHYIO CX€MY KOHCTPYKLIUH PEAKTOpa ¢ BOCXOASIIIM
TIOTOKOM COTJIACHO BOCBMOMY BOIUTOIIEHHIO HACTOSLIETO H300PETEeHNS,

¢ur. 33 npexncrasisier coOOi cxeMy KOHCTPYKIIMU BEpXHEH IIACTHHBI YCTPOHCTBA IS
YAQJICHHUs] MBbUIM PEAKTOpa C BOCXOASALIMM IOTOKOM COIVIACHO BOCBMOMY BOIUIOLICHHUIO
HACTOSIIIETO U300pETEeHNUS;

¢ur. 34 npencrasisier coOOi cXeMy KOHCTPYKIMH CpPEIHEH IUIACTHHBI YCTPOHCTBA LIS
YAQJIECHHUs] MBbUIM PEAKTOpa C BOCXOMSLIMM IOTOKOM COIVIACHO BOCBMOMY BOIUIOLICHHUIO
HACTOSIIIETO U300pETEeHNS;

¢ur. 35 npencrasisier coOOH cxeMy KOHCTPYKLMH HIDKHEW IUIACTUHBI YCTPOMCTBA IS
YAAQJIECHHUs] TMBbUIM PEAKTOpa C BOCXOMSLIMM ITOTOKOM COIVIACHO BOCBMOMY BOIUIOLICHHUIO

HACTOSILIETO U300pETEeHN;
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¢ur. 36 mpexncrapusieT coOOM CXeMy KOHCTPYKIUH PEAKTOpa ¢ BOCXOISIINM MOTOKOM

COTJIaCHO BOCBbMOMY BOIUJIOMICHUIO HACTOALLECTO I/1306peTeHI/I$I.

1 - peakTop ¢ BocxoaAwuM noTokoMm; 10 - mprwkuMHOe ycTpoiicTBo, 130a - npukumMHas
mnactuHa, 110a - BepxHssa nprkuMHas miactuHa, 111 - BepxHuil kanan ans matepuana; 120a -
HIDKHSS TIPMOKUMHAsl IUlacTuHa, 121 - HmwkHMM kaHan ana marepuana, 141 - BepxHee
VIUIOTHUTEIBHOE KOJbLO, 142 - HIKHEe YINIOTHUTENbHOE KonbLo, 150 - BTOpOH
NbUICYJIABIMBAIOLIMHN 3J1eMeHT, 151 - BrOpas BMemaromas noynocts, 152 - nepsas nojaocts A1
LUPKYJIAIUU MaTepuana; 160 - BTopoii MeMOpaHHbIH 00k, 161 - HukHUH KOoHew; 162 - BepXHUH
koHerr, 171 - 3ambikaromas Tpyda; 172 - coemunutenbHas Tpyda; 173 - TpeThsi HampaBJISFOIIAST
ckonbkeHusi; 174 - Bropas TpyOa muis Brycka rasza; 180 - mepBbIii pa3ieNHUTENbHBIA 3JIEMEHT;
181 - nepsas HakjOHHAas miacTuHa, 182 - mepsblii OnopHbIA 3jeMeHT, 1821 - mnepsas
CTep>kHEBasl 4acTh, 1822 - mepsas muacTUH4YaTas 4acTh, 183 - kaHan nns marepuana, 190 -
BTOPOU pa3AeNUTeNbHbIN 3JIeMeHT, 191 - BTOpas HakiOHHasA niuacTuHa, 192 - BTOpOH ONOpHBIN
snemeHT; 1921 - BTopas crepkHeBas 4acTh, 1922 - Bropas miuactuH4aras 4acth; 110b - BepxHUid
CJIOM 3achimKu 3jactoMepa; 120b - HkHUWIA cioi 3aceimku mactomepa; 130b - BepxHuit
Hecymuii cnoit; 140b - HwkHMIA Hecymmii cnol; 20 - kopmyc; 210 - peakunonHas kamepa; 211 -
OKpPY’KHasl MOBEPXHOCTb CT€HKH, 220 - BXOA sl peakUMOHHOro marepuasna; 230 - BbIXOO AJIs
peakuMOHHOro wmarepuana, 30 - cioil 3acemku karanusaropa, 310 - BepxHsAs cexkuus
karanu3aropa, 320 - HWKHAA cekuus karanuszaropa, 410 - cxonb3smas omnopa; 411 - mepsas
HaNpaBJIAOLIas CKONbkeHus; 412 - nepsas pewerdaras niaacTuHa; 420 - BepxHee CBA3bIBAIOLIEE
yCTpOHNCTBO; 430 - HIKHEE CBA3BIBAIOLIEE YCTPONUCTBO, 421a - mepBasi CBsI3bIBAIOINAS [JIACTUHA,
422a - BTOpast CBSA3BIBAIOINAS TUTACTHHA; 423a - epBblil HANPABJISIFOINUH 351eMeHT; 421b - BTopas
HATPaBJISIIOLIAs CKONbKEHHsT, 422b - cBsA3bIBarOINAs TAcTHHA, 441 - BEpXHUH yIPYTUil SJIEMEHT,
442 - HwxkHUHA ynpyruid siaemeHT, S50 - ¢unbTpyromee ycrpoiictBo; 510 - mepsbiid
nbUIeyIaBIuBamuil 35mement, 511 - obomouka, 512 - mepBas BMemaromasi moyjocts, 520 -
u3onupyromuil sneMeHT; 530 - mepBeiii MeMOpaHHBIH Onok; 540 - mepsast TpyOa IJIsi BIycKa
rasza;, 60 - ycTpolcTBO A1 yaaneHus nbliy, 610a - HyukHAA nactuHa, 611a - nepBbIi kKaHAT 1715
Matepuana, 620a - cpenHss niactuHa, 62la - BTOpol kaHan ans Marepuana, 630a - BepXHss
nnactuHa, 631a - Tpetuil kaHan s marepuana, 640a - TpeTul NbUICYIABIUBAOLIUNA 3JIEMEHT,
641a - TpeTba BMeIaOLIask MOJOCT, 650a - YeTBEPTHIN MbUICYJIABIMBAIOIINN 3J1€MEHT, 651a -
YeTBEpTasi BMELIAOLIAs MOJOCTh, 661a - BTOpas moJOCTh AJIs LMPKYJSALIMU Matepuana, 662a -
TPEThsl MOJIOCTh ISl LUPKYJSINUN Matepuana;, 610b - mmactuna nist ocaxxaenust mbut;, 611b -
YEeTBEPThIM KaHan 11 marepuana;, 620b - pasmenurtenbHbli umHAp, 621b - Bxom ans

marepuaia; 622b - BeIxox ans marepuana; 630b - pasnenurenbHas kpbimka, 640b - BepxHssA
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wiactTuHa;, 650b - BHemHWH wmuHAP, 651b - BHYTpeHHssT OKpyKHas MOBEPXHOCTH, 660b -
COeANHUTENbHAs TacTuHA, 610C - HUXKHAS miacTuHa, 611c - mepBbI KaHAN ISl MaTepuana,
620c - cpennss macTuHa; 621¢ - BTOpoi kaHan 1 Matepuana, 630c - BepXHsist iacTuHa; 631c¢
- TPETUM KaHa Ayt Marepuana; 640c¢ - pa3aenuTenbHblil LUIMHAP, 641C - BXOA 1Uid MaTepuana,
642c - BeIXON 1A Matepuana;, 650c - pasmenuTenbHas Kpblmka, 660c¢ - GUIbTPYOLMHA TUIHHAD,
661c - mepBas 4acTh, 662c - BTOpas 4acTh, 663C - BXOA AN Marepuana, 664c - BbIXOA I
Mmatepuana, 670c - dyeTBepTasi HampasJjsirolnas ckojbxkenus; 610d - HuxHss mactuHa, 611d -
nepBbIi KaHa st Marepuaia; 620d - cpennsis mactuHa, 621d - BTOpoi KaHa sl MaTepHaa;
630d - BepxHss miactuHa, 640d - memOpanHbI (unbTpyrommii 6ok, 641d - Bxom mns
marepuana; 642d - Bexon mis Matepuana, 650d - TpeTuii mpUIeyIaBIMBAOIIU 35eMeHT; 651d -
TPeTbsl BMeIIANOMasi MOJOCTh, 660d - BTOpas MOJOCTh AN LUPKYSIUMM MaTepuana, 70 -
pacnpenenurtens nopauw, 710 - HwkHMIA pacnpenenuTens nopadu, /20 - BepxHUU
pactipenenutens mnomauu, 730 - muraromas Tpyda; 740 - BepxXHHMH pacrpenenuTeNb
LUPKYJUPYIOLIEro mMarepuana, 750 - HUKHUN pacnpeAeauTeNb UUPKYJIUPYIOLIEro MaTepuana,
760 - Tpyba ans nupKymupyomero Marepuaia; 770 - nprkuMHas pernerdaras Kpbimka; 780 -
CKOJIb3silass onopHas pewerka, 810 - onmopHas miactuHa, 830 - 3amuTHb cioi; 840 - ciol

KepaMHUYECKHUX WAapUKOB; 850 - cMecHuTeNb BOAOPOAA U Maca.

ITonpobuoe onucanue

Hwuxe mnoxpoOHO ommcaHbl HEKOTOPbIE BOIUIOLICHUS HACTOSINErO H300peTeHus, H
IpUMepbl BOIUIOINEHUI IOKa3aHbl Ha IpuiaraeMbix ueprexax. Cremyer OTMETHTh, 4TO
BOILIOILEHUS, ONMCAHHbIE HIDKE CO CChUIKOM Ha IMPUJIAaraeMble 4epTEeKH, MPUBEAECHBI TONBKO B
Ka4eCcTBe MpHUMepa M MPEAHA3HAYECHBI TOJBKO JJIsl MOSCHEHHs] HACTOSILEro M300pEeTeHus], a He
ISl OTPAHUYEHUS] HACTOSIETO N300PETEeHUsI.

Hwxe onucan peakrop 1 ¢ BOCXOASIIMM IOTOKOM B COOTBETCTBUHM C BOIUIOIIEHUSIMHU
HACTOSIIIEr0 N300PETEeHUsT CO CChUIKOW Ha mpuaraeMble yeprexu. Kak nmokasano Ha ¢ur. 1-36,
peaktop 1 C BOCXOASALIMM IIOTOKOM COTJIACHO BOIUIOIIEHHSIM HACTOSIIIEr0 H300peTeHus
conepxut kopnyc 20, cnoit 30 3aChINKU KaTaanu3aropa U NPUKUMHOE yCTPOHCTBO 10.

Kopmnyc 20 crHaGxkeH peakOHHOH KaMepoit 210 BHYTpH HeTo, a Takke BxomaoM 220 as
PEaKLMOHHOIO Marepuajia U BbIXOAOM 230 1isi peakLMOHHOIO MaTepuajga Ha HeM, KOTOpbIe
coobmarorcst ¢ peakunoHHOW kamepor 210. Crnoii 30 3achIMKM KaTajau3aTtopa PacroJiOXKEeH B
peakunOHHON kamepe 210, mpuxuMHOE yCTpOHCTBO 10 pacmoyio:KeHO B pEaKLIMOHHOWU KaMepe
210, u mpmwxkumMHOe ycTpoicTBO 10 pacnonokeHo Han cjoeM 30 3aChIIKM KaTalu3aTopa, NpU
5TOM IO MEHBbUIEM Mepe 4YacTb MPUKUMHOIO yCTpoucTBa 10 BBIMOJHEHA C BO3MOXKHOCTBIO

NEepEeMEIeHUs] BBEPX M BHHU3, TaK YTO IO MEHbBIIEH Mepe 4acTb MPUXKUMHOrO ycrporcrsa 10
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MOkeT ObITh mpkata K cioro 30 3acellku  Kartanu3aTtopa. HampaeineHue BBEpX-BHH3
(BepTHKaNBHOE) 0003HAYEHO CTpenKol A Ha ¢wur. 1.

Korma pacxom wuiam JaBleHHE PpEAKLUOHHBIX MATEPHUAJOB, TOCTYNAIOIIUX B
PEAKLIMOHHYIO KaMmepy, BHE3alHO YBEJIWYMBAETCs (BHE3AIHO YBEJIMYUBAETCA aMIUIUTYAA
HOJIOKUTEIBHBIX ~ KOJeOaHUi pacxoma W/WIM JaBleHMs), CJIOH 3aChIIKUM  KaTajJu3aTopa
pacIIupsieTcsi, YTO BBI3BIBAET YBEJINYEHHE PACCTOSIHMH MEXIy YaCTHLAMH KaTalu3aTropa, T.e.
yBEJIMYEHUE TPOCTPAHCTBA MJISi TEpPEeMELIeHHUsT 4YacTHIl Karajuzaropa. llociae Toro, Kak
NPOCTPAHCTBO [UI TEPEMEINCHUS] YaCTHI[ KaTaju3aTopa YBEJIUYMBAETCS, YBEIUYUBACTCS
aOpa3MBHOE HCTHUpPAHUE YaCTHUI[ KaTaju3aTopa MpU COYAAPEHHsIX, W B pe3yJbTaTe 3TOro
oOpasyercst KaTtaJau3aToOpHAasl MbLTb.

Korma pacxom wuiam JaBieHHE PEAKIUOHHBIX MATEPHAJOB, TOCTYNAOIIUX B
PEaKLMOHHYIO KaMepy, BHE3alHO YMEHbINAeTcss (BHE3AMHO YBEJIMYUBACTCS aAMIUIATYIA
OTPULATENIbHBIX ~KOJNEOAHWH pacxonma W/WIM JaBlIeHMs), CJIOH 3aChIIKM KaTalnu3aTopa

CXKHUMACTCA, H TaKHUM o6pa30M, NPpOCTPAHCTBO HaJ CJIOEM  34aCbIlIKU  KaTaJn3aTopa

>
yBEIMYUBAETCSA. YBEIMYEHHOE TMPOCTPAaHCTBO HAJ CJIOEM KaTalu3atopa MPUBOAUT K
CBOOOZHOMY BCIUIBIBAHUIO M TAJEHHUIO YACTHI KaTalu3aTopa BMECTE C PEaKIHOHHBIMH
MarepualaMM WIH JAake K IepeBOPAYMBAHMIO YaCTHUIl KaTajiu3aTopa, B pe3yJibTaTe Yero
yBEJNNYHUBAETCs a0pa3MBHOE UCTUPAHNE YAaCTHUL] KaTaIN3aTOpa MPHU COYAAPEHUsIX, IPUBOISIIEE K
00pa30BaHMIO KaTAJIM3aTOPHOM IBLIH.

IIprxumHOE yecTpoHCTBO 10 BBIMOIHEHO C BO3MOKHOCTBIO MIEPEMEILEHUS] BBEPX U BHU3 B
peakTope 1 C BOCXOASIIMM IOTOKOM COTJIACHO BOIUIOLIEHHMSIM HACTOSINEr0 M300peTeHus], Tak
YTO NPUKUMHOE yCTponcTBO 10 Becerna mprkato K ¢yioro 30 3aChbINKU KaTaau3aTopa.

ITockonpky npuxkuMHOE yCTpoucTBO 10 oOkaswiBaeT naBjaeHue Ha ciol 30 3achINKU
KaTajiu3aTropa, YJIapHOE BO3JACHCTBHE pPEaKLUMOHHOrO wmartepuaja Ha cioi 30 3achinku
KaTajnu3aTopa MEHbIIE WIM PaBHO CHUJIE MPWXKATUSA NPUKUMHOro ycrpoiictsa 10 k ciorwo 30
3aChINKK KaTaJH3aTopa, KOrja aMIUIMTYa BHE3AITHOTO YBEJIWYEHHUS PacXoaa W/WIIM JaBIICHUS
PEaKLMOHHBIX MAaTepHUaNiOB, NOCTYMAKOIUX B pEaKUUOHHYIO kamepy 210, ymeHbluaercs
(MOJIOKUTENIbHOE PEe3KOe W3MEHEHHWE YMEHbBIIAeTCs), TaKuM OoOpa3oM, MOXKHO Uu30ekaThb
pacumpenus cinosi 30 3aChIKK KaTaIn3aTopa 1, TAKUM 00pa3oM, abpa3uBHOE UCTHPAHHE YaCTHUI]
KaTaJlu3aTopa MPHU COYAAPEHHSIX MOXET ObITh 3HAUYUTENbHO YMEHBIIEHO, TaK YTO KOJUYECTBO
00pa3yroIencs: KaTaJu3aTOPHOH MMbUTH MOXKET OBITh 3HAUUTEIBHO YMEHBLICHO.

Korma ammiuTyna BHE3aIHOTO YBENMYEHMS PACXOAa W/WMIM JABJICHUS PEAKLMOHHBIX
MaTepHajoB, MOCTYMAIOIIUX B PEAKLUOHHYK Kamepy 210, Benuka (TONOXKUTENBHOE pPE3KOe
U3MEHEHHUE BEJIMKO), CTeNeHb pacummpeHus ciaos 30 3achlIKM KaTajJu3aTropa MOXeT OBITh

yMeHblIIeHa Oyaroaps NpKUMAKOIIEeMy BO3JIEHCTBHIO MPIKUMHOTO yeTpoiicta 10 Ha cnoit 30
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3aChIIKM  KaTajJu3aTropa, TakuM o0pa3oM, MPOCTPAHCTBO JUIsI MEPEMEINEeHUs] YacTHII
KaTalu3aTopa yMEHbLIaeTcs, Onarojaps dYeMy MOXKeT ObITh 3HAUUTENBPHO YMEHBIIEHO
aOpa3uBHOE MCTHPAHHE YACTHIl KaTalINu3aTopa NpU COYAAPEHHSIX, U KOJUUECTBO 00pasyrouecs
KaTaJIN3aTOPHOH MbUIA MOXKET ObITh 3HAUUTEJBHO YMEHBIIEHO.

Kpome TOro, korma MOJNOXKHUTEIBHOE PE3KOE M3MEHEHHE pacxofa W/WMIHM JaBJIeHHS
PEAKLUOHHBIX MAaTE€PHAJIOB, MOCTYNAOIINX B PEAKLIMOHHYK Kamepy 210, mpekpaiaercs, cion
30 3aceimku Karanu3zatopa nagaer Haszad. [lockonbky npukuMHOE yCTpoHCTBO 10 MOXeT
nepemMenaTbCcss BBEPX M BHU3, NMPUXKHUMHOE ycTpoiictBo 10 omyckaercs oOpaTHO BMeCTe CO
cinoeM 30 3aChIIKK KaTalIM3aTOpa, KOrAA yAApHOE BO3AEHCTBHE HA MPHXXUMHOE yCTponcTBO 10
YMEHBIIIAETCS, TAKIM 00pa3oM, MPHKUMHOE YCTPOUCTBO 10 MOXET CKUMaTh M YAEPIKUBATH
cyoit 3aceinku karajmsaropa. 30. Takum oOpa3om, abpa3suBHOE HCTUPAHUE YACTHII KATAJIN3aTOpa
IPU COYNAPEHUSX MOXET OBITh 3HAYUTENbHO YMEHBIIEHO, M, TAaKUM 00pa3oM, KOJUYECTBO
00pasyromencs: KaTaan3aTOPHOH MbUTH MOKET OBITh 3HAUUTEIBHO YMEHBIIECHO.

Korma pacxom wunm J[aBieHHE PEAKLIUOHHBIX MATEPHAJIOB, TOCTYNAOIIUX B
peakMoHHYI0 Kamepy 210, BHe3anHO CHUKaeTcs, ciaoi 30 3aChilKM KaTaliu3aTtopa C:KUMAETCs
(orcrymaer). Kpome ToOro, xKorma peakIMOHHbIE MaTepUaibl MOAAOT B PEAKLUOHHYIO Kamepy
210, cnoii 30 3achImKH KaTanuzaTtopa Takke cxumaercs: (orcrynaer). I1ockonbKy mprKUMHOE
yCcTporcTBO 10 MOXKeT mepeMmelaTbess BBEpX W BHU3, NMPUXKUMHOE yCcTpoucTBO 10 omyckaercs
BMecTe cO cyoeM 30 3aChllIKM KaTaJIu3aTopa, TaK 4TO MNPUKUMHOE YCTpPOUCTBO 10 Moxer
C)KMMaTh U yAepkuBaTh cjoh 30 3aceinmku kKaraimusatopa. Takum oOpa3oMm, MPOCTPAHCTBO Hal
cmoeM 30 3achIIKM KaTalu3aropa MOXKHO YMEHBINUTb, Ojaromapst 4eMy MOXeT ObITb
3HAYUTEJIbHO YMEHBIIEHO a0pa3suBHOE HCTHPAHME YAaCTHIl KAaTalu3aropa NMpHU COYNAPEHMsX, U
KOJINYECTBO O0Pa3YIOLIEHCs KaTAIU3aTOPHON MBUTH MOXKET ObITh 3HAYUTEIHHO YMEHBIIEHO.

CnenoBarenbHO, Tpu oOecrieueHUH NPWXKUMHOrO ycrpoiictea 10 B peaktope 1 ¢
BOCXOJISIIUM TIOTOKOM B COOTBETCTBHUU C BOILIOLICHUSIMU HACTOSIIETO N300peTeHus1 adpasuBHOE
UCTHpPAaHUE YACTHUI[ KAaTaJH3aTopa MPH COYAAPEHHSIX MOXKET OBbITh 3HAYUTENBHO YMEHBIIEHO,
NOCPEICTBOM YEro MOJKET OBITh 3HAYUTENbHO YMEHBIIEHO KOJUYECTBO 0Opasyrolencs
KaTanu3aTopHoil mbu. TakuMm 00pa3oM, MOXKHO TPENOTBPATUTH VBEJIWYECHHE TIepenana
IaBJieHUsT U OJIOKUPOBaHHE MaTepHajioB M3-3a 3acopeHust cyost 30 3achIKK KaTajau3aTropa
KaTaJIM3aTOPHOU MBUTBIO, W padounii MUK peakTopa 1 ¢ BOCXOISIINM MOTOKOM MOKET OBITh
3HAYUTENIBHO MPOJJIEH.

Kpome TOro, mockojbky NpHKUMHOE YCTPOMCTBO 10 MOXeT mepeMelarbes BBEPX U
BHU3, IPHKUMHOE YCTPOUCTBO 10 MOXKET mepemelnaTbCst BBEPX IO Mepe YBEIUYEeHUs Iepenana

nasyieHus B cioe 30 3acChIIKM KaTaIu3aTopa, Tak 4to oW 30 3aChIIKM KaTalu3aTopa MOKET
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pacumpsTees. Takum oOpa3oM, mepenan naBieHHs B cinoe 30 3aChIKH KaTalIU3aTopa MOXKET
OBbITh YMEHBIIIEH, U Pa0OYHi LUKJ peakTopa | ¢ BOCXOASIINM ITOTOKOM MOKET OBbITh POJJIEH.

CrnenoBaTtenbHO, peakTop 1 ¢ BOCXOAALIMM MOTOKOM B COOTBETCTBHM C BOILIOLIEHUSIMU
HACTOALIEr0 M300pETeHUs] MMEEeT Takhe IPEeUMYINecTBa, Kak HU3Koe abpa3suBHOE HCTHPaHUE
YACTHULl KaTajJu3aTopa, HEOOJbLIOE KOJIMYECTBO OOpasyIOINeHCsl KaTaJlu3aTOPHOW MbUIM |
JUIATEJIbHBIN MEPUO SKCIUTyaTaluu, U T.A.

Kak mokasano Ha ¢ur. 1-36, peaktop | ¢ BOCXOIAIIMM MOTOKOM COAEPKHUT Kopryc 20,
cmoit 30 3achimku Katanmuzatopa W mnpmwkuMHOe ycrpoiictBo 10. Kopmnyc 20 cHabxkeH
peakunoHHON kamepod 210 BHyTpu Hero u Bxogom 220 ayisi peakLMOHHOTO Marepuana u
BBIXOZOM 230 1JIsi peakMOHHOIO MaTepHaja Ha HEeM, KOTOpPbIe COOOIIAIOTCS C PEeaKIMOHHOM
kamepori 210. B HmwkHeli wactu kopmyca 20 wmokeT ObiTh obOecmeueH Bxonm 220 s
PEaKIIMOHHOTO MaTepualia, a B BepxHel yactu kopmyca 20 MoxkeT ObITh oOecniedeH Bbxoxa 230
JUTsl PEaKLIUOHHOIO MaTepuaa.

Croii 30 3achIinKy KaTanu3aTopa pacrlojoXeH B peakLuoHHON kamepe 210, nprxuMHoe
ycTporictBo 10 pacnonoxkeHo B peakuuoHHOW kamepe 210, m mpmxkumHOe ycTpoucTtBo 10
pacrionokeHo Hajx cioeM 30 3achIIKM KaTajau3aTropa U MOXeT ObITh mpuxkarto K cior 30
3aChbIKU Karanusaropa. I1o meHplIen Mepe 4acTb NPUKMMHOIO ycTrporcTsa 10 BbIMONIHEHA C
BO3MOJKHOCTBIO NEPEMEILECHHUs] BBEPX U BHU3, TaK YTO IO MEHbIIEH Mepe 4acTb MPHKUMHOIO
ycrpotictBa 10 MoxeT ObITh IprkaTa K cyioro 30 3aChITKU KaTalnu3aTopa.

PeakunonHble MaTepuanbl MOTYT BKJIIOYAaTh HE(PTENPOAYKT M BOAOPOXA, TO €CTh B
peakTope ¢ BOCXOASIIMM TIOTOKOM | MOXXHO MpPOBOAMTH PEAKLMIO THAPUPOBAHUS.
Hedrenponykr MoXeT mNpencTaBisTh COOOH YIJIEBOZOPOJHOE MAacio, KOTOPO€ MOJKET
NPEACTaBJISITh COOOM JIOOOW OUCTWIUIAT C nauamna3oHoMm mneperonku ot 130°C mo 550°C.
VYTIeBOgOpOAHOE MacjiO MOKET OBbITh BBIOPAHO, HO HE OrPAHHYHUBASICH MEPEYHCICHHBIM, U3
OIHOTO WK OoJiee U3 CIEAYIOIIHNX MPOAYKTOB: JIUTPOUH, MPOAYKT pUPOPMHUHTA, aBUALIMOHHBIH
KEPOCHH, JM3EJbHOE TOIUIMBO, NMapa@UHOBOE MAaCiO, CMa30YHOE MAcllo, OCTATOYHOE MAaclo,
neacanbTHPOBAHHOE MAcllo, OMOIU3EIbHOE TOIUIMBO, JKUBOTHOE MACJO, PACTUTEIBHOE MAclo
U T.A.

Croii 30 3achImKky KaTamu3aTopa MOXKET OBITh 3alOJHEH KaTaJH3aTOpaMHu OJHOTO THIA
WM Pa3HBIX THUIIOB, T.€. peakUuoHHas kamepa 210 MokeT OBbITh 3alOJIHEHAa KaTaJIu3aToOpaMu
OJHOTO THMNA WM Pa3HBIX THIIOB, YTOOBI chopmupoBarh ciod 30 3aCBIKM KaTaIM3aTopa.
Karamuzatop B cnmoe 30 3achilKM KaTajiu3aropa MOXKET MPencTaBisiTh CcoOoi 000
KaTanu3aTop ¢ (QYHKOUSIMHU THAPHPOBAHUS, WM3BECTHBIM CHENMAINCTaM B JAaHHOH 0OONacTH

TEXHUKH, TAKUMU Kak OJHA WJIM Ooyiee M3 CIEeAYIOUINX (YHKIMHA: THAPOAECYIb(YpH3aLHs,
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TUPOAEHUTPOreHN3aLus, TUAPOAEMEeTANIN3alMsA, TUApocaTypalys, TIUAPOU3OMepHU3aLus Hu
THIpOpa3sMOpakuBaHUe, U T.1I.

Kax nokazano Ha ¢ur. 16, 18, 19 u 22, peakrop 1 ¢ BOCXOIAIIMM IMOTOKOM MOXET
cozepaKaTh MHOXKECTBO CJ10eB 30 3aChINKU KaTaau3aTOpa U MHOKECTBO NPUKUMHBIX YCTPOUCTB
10, u cnou 30 3aceIIKM KaTaau3aTopa M MNPHKUMHBIE yCTpoiicTBa 10 pacmosnoxkeHsl C
4epeAOBaHUEM B BEPTHKAJIbHOM HAINPABICHHM, TAK YTO KAXKIAOE MPUKUMHOE YCTpoHcTBO 10
MOXKeT ObITb MPHKATO K OAHOMY cjor 30 3achimku Katanuszaropa. JpyruMu ciaoBamu,
MPUAKHUMHOE YCTPOUCTBO 10 pacmonokeHO MEXIy IABYMsl COCEAHUMH closiMu 30 3aChINKU
Karanu3aropa, a ciod 30 3achIIKM KaTaau3aTopa PacloyioKEH MEXAY IBYMsl COCEIHUMH
NPWKUMHBIMU yCTpoicTBamu 10.

BosmoxnO, cnon 30 3aChIIKM KaTalIu3aTopa YBEJIWYUBAIOTCS MO BBICOTE B HAIIPABJICHUU
nogauu marepuaia. IIoCKonbKy ynapHOe BO3JAEHCTBHE PEAKLMOHHOIO marepuana Ha cioil 30
3aChIIKM KaTalu3aropa M IJaBydecTb cios 30 3achilKM KaTalau3aropa YMEHbILIAKTCs
(oTpuLaTenpHOE MPUpPALIEHHE) B HAMIPABIEHUH TIOAaYN MaTeprala, adpa3suBHOE UCTHPAHHUE TPU
COyapeHusiXx 4acTHI] Karaimu3aropa (abpa3svBHOE HCTHpPAHUE CJIOSI 3aCHIKH KaTalU3aTopa)
yMeHbIIaeTcsi (OTPULATENbHOE MpPHUPAIEHNe) B HAMpPaBICHUM NOJAYM Marepuana. Takum
oOpasom, maxke ecnu BbIcOoTa cosi 30 3aChINKU KaTaIM3aTopa YBEJIUYHMBAETCS B HAIPaBJICHUH
NOJJaYM MaTepHala, CTeNeHb adpa3MBHOIO MCTUPAHUS NPU COYNAPEHHUSAX YaCTHULl KaTajau3aTropa
HE YBEJINYNBAETCS.

Kax nokaszano Ha ¢ur. 8-11, npuwxumnoe ycrpoiictBo 10 conepxut BepxHuii cioit 110b
3aCBIIIKU 3JIACTOMEpa, KOTOPBI MOXKeT ObITh mprkar K cioro 30 katamusaropa. Bo3moikHO,
BepxHHi cjoi 110b 3achImKK 31acTOMEpa 3aMOJHEH 3JaCTUYHBIMH YaCTHLIAMH. DJIACTHYHBIE
YacTHIBl MOTYT HMMeTh OAHy wWiu Oosee (opm m3 cdepuueckoit Gopmbl, GopMbI TOJIOCHL
MHOTOYTOIbHOU (hopmbl, 3yOuaToii chepudeckoii Gopmbl U GopMbl OJIOKA, U T.A. DJIACTHYHbIE
YaCTHUIbI MOTYT OBbITh BBITIOJHEHBI H3 TEPMOCTOHKOTO Kay4yKOBOIO MaTepuaa, KOTOPbIH MOKET
NPEACTaBJIATh COO0I OMH MM OoJiee U3 CHIIMKOHOBOTO Kay4yyka, OOPCHIIMKOHOBOTO Kay4yKa U
(TOPCUIIMKOHOBOTO Kay4yyka. BO3MOJKHO, CTENeHb 3alOJHEHUS 3JIACTHYHBIMH YacCTHLIAMHU
BepxHero cyost 110b 3ackimky 31acTOMEpa MEHBIIIE HITH PABHA TPEThEMY 3aJaHHOMY 3HAUEHHIO,
9TOOBI OOJIErYUTh MPOXOXKIEHUE PEAKIIMOHHBIX MaTepHaNIOB Yepe3 BepxHuid ol 110b 3aceimku
3JIaCTOMEpA; TPU TOM CTEMEHb 3aIOJIHEHHs 3JIACTUYHBIMU YacTHIIAMH BepxHero ciiost 110b
3aChIIKM 3JIACTOMEpa paBHA O0mEeMy OO0BEMY 3JACTUYHBIX YACTHIL, JEJIEHHOMY Ha O0beM
BepxHero ciost 110b 3aceimku smactomepa.

Kornma monoxutenpHOE BHE3AITHOE M3MEHEHHE PacXoa W/WIIN JaBJICHUs] PEaKLIMOHHBIX
MaTepUAJIOB, TNOCTYNAKIIUX B pPEAaKUUMOHHYK kamepy 210, HeBenuko, yaapHas Ccuia

PEAKLIMOHHOIO0 MaTepuaja, AeHcTByromas Ha ciaou 30 3achIIKM KaTajau3aTopa MEHbLIE WU
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paBHa CuJie YNOPYrOCTH, NPHKJIAIbIBAEMONH TMOCPENCTBOM BepxHero cjoss 110b 3aceimku
snacToMepa K cioro 30 3aChINKU KaTalnu3aTopa, TAKUM 00pa3oM, MOXKHO M30eXaTh pacIIupeHus
cnost 30 3aChINKM KaTalIu3aTopa, U, TAKUM 00pa3oM, MOJKHO 3HAYUTENBHO CHU3UTH aOpa3suBHOE
UCTHUpaHUE YaCTHIl KaTalu3aTropa IPU COYAAPEHHUsX, TaK YTO KOJIUYECTBO oOpasyrolieics
KaTaJM3aTOPHOH MBIIM MOXKET OBITh 3HAYUTENILHO YMEHBIIEHO.

Koraa monoxurtenpHOe BHE3AHOE M3MEHEHHE Pacxoja W/WIN AaBJICHUS] PEaKLIHOHHOTO
MaTepuana, TMOCTYMAaKLIEero B peakuuoHHyr kamepy 210, Benuko, cioit 30 3achinku
KaTaju3aTopa paclIUpseTcs, Tak 4To BepxHHUl cyoii 110b 3aceimku smacTomMepa CXKUMAETCS,
CkaThIil BepxHUE cyioit 110b 3achInku 3;acToMepa MPUKIAIBIBAET CUJTy YIPYrOCTH K ok 30
3aChINKH KaTaJIU3aTOPa, YTOOBI MPHKATh oK 30 CJIOS KaTainu3aTopa, TAKHM 00pa3oM, CTETEeHb
pacumperust cnosi 30 3aChIIKM KaTaJIN3aTOpa MOXKET OBITh YMEHbIIEHa, YTOObI YMEHBLIUTH
NPOCTPAHCTBO JJIsI TNEpPEeMELIeHUsT YacTHIl KaTajJu3aTopa, MOCPEICTBOM dYero adpashBHOE
UCTHpPaHNE YaCTHUI] KAaTAJIN3aTOpa MPU COYAAPEHHSIX MOXKET OBITh 3HAUUTENIbHO YMEHBIIEHO, U
TaKUM 00pa3oM, KOJHUYECTBO OOPa3yIOIIEHCs] KaTATM3aTOPHOH MBUTH MOKET OBbITh 3HAYUTEIBbHO
YMEHBLIEHO.

Kornma monoxutenpHOE BHE3AIMHOE M3MEHEHHE PacXoa W/WIIN JaBJICHUsS] PEaKLIMOHHBIX
MaTepUAJIOB, MOCTYNAIOLIUX B peakLUUOHHYH kamepy 210, 3akanumBaercs, ciod 30 3aChINKU
KaTanu3aTopa OTcTymaer. B 3ToT MOMeHT BepxHmii cnoii 110b 3acemkm 3macromepa
pacumpsiercs, 4ToObl MMOCTOSIHHO IMPIJKUMATh M YAEPKUBaTh cioi 30 3acChIIKM KaTalu3aTopa.
Takum oOpas3om, abpa3MBHOE UCTHPAHUE YACTHILl KaTaJIU3aTOPa MPH COYAAPEHUSIX MOXKET ObITh
3HAYUTENIbHO YMEHBIIEHO, M, TaKMM O0pa3oM, KOJMYECTBO OOpasyroLIeics KaTalH3aTOPHOMH
IIBUTA MOJKET OBITh 3HAUUTEIBHO YMEHBIIEHO.

Kpowme Toro, koraa nepenan naenaeHus B cyoe 30 3aChIIKN KaTaIU3aTOpa yBEIMUYUBAETCS,
BepxHHii ci10it 110b 3ackInKu 351acToMepa c:kumaercs ¢oeM 30 3aChINKH KaTaTu3aTopa, TaK 4To
cioit 30 3aChIKK KaTaM3aTOpa MOXKET pacumpsThes. Takum oOpa3oM, mepenaj NaBJiICHUS B
cnoe 30 3acChIIKK KaTajgu3aropa MOXKET ObITb yMeHbINeH, W paboumii LUK peakTtopa | ¢
BOCXOJISIIIUM TIOTOKOM MOJKET OBbITh IPOJIJIEH.

BosmosxHo, BepxHHiA cioii 110b 3achInku 31acToMepa HAXOOUTCS B CKATOM COCTOSTHUH,
9TOOBI HOPMAJTBHO MPWKUMATh CJIo 30 3achInku Katamu3zaropa. Takum oOpa3om, BEpXHUIl CIIOM
110b 3achimku 3acToMepa MOKET MPHUKIAIABIBATH OOJBIIVIO CHJIy YOPYrocTH K ciior 30
3aChIIKM  KaTaJM3aTopa, dYTOOBI KOMIIEHCHPOBAaTh OOJIbIIEe MOJIOKUTEIPHOE BHE3AIMHOEe
M3MEHEHHE pacxona W/WIIM JAaBJEHUS PEaKIMOHHBIX MaTepuanoB. Kpome Toro, xorma pacxon
W/WITN JaBJIEHUE PEeareHTa, MOCTYMALIEro B PEaKIMOHHYI0 kKaMmepy 210, BHE3aHO CHUDKAETCH,
BepxHMiA cioii 110b 3aceinku 37acTOMepa MOXKET PaCIIUPATHCS, IOCTOSHHO OKa3bIBasl 1aBJICHUE

Ha cioii 30 3aceImKM KatanusaTopa. TakuM oOpa3oM, MPOCTPAHCTBO Hax cioeM 30 3achIIKU
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KaTaJln3aTopa MOXKET OBbITh YCTPAHEHO, TEM CaMbIM MOXKET OBITb 3HAYUTENBHO YMEHBIIEHO
aOpa3nBHOE MCTHPAHHE YaCTHIl KaTaIN3aTOpa MPU COYAAPEHHSIX, U KOJUYECTBO oOpasyromecs
KaTaJIN3aTOPHOH MbUIH MOXKET ObITh 3HAYUTEIHHO YMEHBLIEHO.

Kak mnokazano Ha ¢ur. 8-11, peaktop 1 ¢ BOCXOASIIUM IOTOKOM JOTOJHUTEIHHO
COIEPKUT HWKHUH cioii 120b 3aceimku smacroMepa, KOTOPBIH pPACIONIOKEH B PEaKLMOHHON
kamepe 210. Huwxknuit cnoit 120b 3aceinku smacromepa pacrosioskeH Hrpke cinost 30 3achInku
KaTaju3aTopa U MOKET yIuparbes B ¢jok 30 3acChIKM KaTajau3aTopa TakK, YTOOBI MPUKUMATh
cyoi 30 3aChINKU KaTaJlu3aTopa.

Kornma nmojoxurenbHOe BHE3AMHOE M3MEHEHHE Pacxona W/WIN JaBJICHHS PEaKIIHOHHOTO
MaTepualia, NOCTYMAKILIEro B peakUuoHHyK kamepy 210, Benuxo, cioii 30 3achinku
KaTajn3aTopa pacIiupsieTcs, TaK 4TO HWXKHUU ciod 120b 3achiku 3jacToMepa CIKUMAETCs,
CKaThIi HIDKHUN cioit 120b 3achImKuy 3j1acToMepa MPUKJIAIbIBAET CHITy YIPYrocTd K ciaor 30
3aChINKHM KaTaju3aTopa, 4ToOBl MprkaTh ciIoH 30 3achIKM KaTainu3aTopa, TaKuM o0pasom,
cTerneHb pacmmpeHust ciosg 30 3achIKU KaTajiu3aTtopa MOKET ObITh YMEHBINEHA, YTOOBI
YMEHBIINTh MPOCTPAHCTBO IS NEPEMEIeHHs YaCcTHI] KaTajl3aTopa, TeM CaMbiM abpa3suBHOE
UCTHpPaHNE YaCTHI] KaTaIU3aTopa MPHU COYNAPEHUAX MOXKET OBbITh 3HAUYUTENIbHO YMEHBIIEHO, U,
TaKUM 00pa3oM, KOJUYECTBO OOpa3yroIeNcsl KaTaJu3aTOPHOH MbUTH MOXKET OBITh 3HAYUTEIBHO
YMEHBLIEHO.

Bo3mosxHo, HywkHuUE cinoit 120b 3achimku 31acToMepa HaXOAUTCS B CXKATOM COCTOSTHHH,
4TOOBI HOPMAJIBHO MPHKUMATD cJio 30 3achinku Katanuzaropa. Takum oOpa3om, Korma pacxon
W/WUIM JIaBJIEHHE pEareHTa, IOCTYMAIero B pPeakUMOHHyr kamepy 210, BHe3amHO
YMEHBIIAETCs], HIKHUH ¢Jiol 120b 3achInku 37acTOMEpa MOKET PACLIMPSITHCS IS TOCTOSTHHOTO
npwkarus cyiost 30 3achINKU KaTanu3aTopa. Takum oOpa3oMm, aOpa3svBHOE HMCTHPAHUE YaCTHUI
KaTaJIu3aTopa MPU COYNAPEHUSIX MOXKET ObITh 3HAYUTEJIBHO YMEHBINEHO, M, TaKUM 00pazom,
KOJINYECTBO O0Pa3YIOMIEHCs KaTATU3aTOPHOH MbUIA MOXET OBITh 3HAYUTEIHHO YMEHBIIEHO.

BosmoxkHo, HwkHHE cnoii 120b  3aceimku  3jacToMepa 3aroJIHEH 3JIACTHYHBIMHU
YaCcTUI[AMU. DJIACTUYHbIE YACTHIBI MOTYT HMMEThb ONHYy miu Oojee Qopm u3 chepudeckoi
¢dopmbL, GOPMBI MOJNOCH, MHOTOYTOJIbHOU (OpMBI, 3yOuarToii cepudeckoin Gopmbl u HOPMBI
O50Ka, ¥ T.7. DNaCTUYHBIE YaCTULBI MOTYT OBITh U3TOTOBJICHBI U3 TEPMOCTOHKOTO Kay4yyKOBOTO
Marepuanga, KOTOPbIA MOKET ObIThb OZHMM WM Ooyiee M3 CHJIMKOHOBOTO Kaydyka,
OOpPCHIIMKOHOBOTO Kay4yka U (PTOPCHIMKOHOBOIO Kayudyka. BO3MOXKHO, CTeneHb 3amOTHEHUs
3NIACTUYHBIMU YaCTUIIAMU HIDKHero cios 120b 3achimkm sjacToMepa MEHbIIE WIM PaBHA
YETBEPTOMY 33JJAHHOMY 3HAYEHMIO, YTOOBI OOJETUUTh MPOXOXKACHNE PEAKIIMOHHBIX MaTepHAIOB

yepe3 BepxHuil cioii 110b 3aceinku 31acToMepa; MpHU 3TOM CTETIEHb 3aIIOJHEHUS 3JIaCTHYHBIMU
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JacTUI[aMU HIKHero cios 120b 3aceimky snmacromepa paBHa oOmemy OOBEMY 3JaCTHYHBIX
JacTHL], AeIEHHOMY Ha 00beM HukHero ciost 120b crost anmactomepa.

Kak nokazano Ha ¢ur. 8-11, peakrop 1 ¢ BOCXOASIIUM TOTOKOM IOTOJHHTEIHHO
COAEp>KUT BepxHuil Hecyuuii cnoit 130b u HwkHUil Hecywuit cnoit 140b, npu sToM BepxHMIA
Hecymui cinoit 130b pacnonosken B peakoHHOH kamepe 210, u HwKHUN Hecymuii cior 140b
pacnonoxxkeH B peakunoHHOW kamepe 210. Bepxuuit Hecymmii cioit 130b pacmonoskeH Han
BepxHUM cijioeM 110b 3ackinku 37acToMepa M KOHTAKTHUPYeT ¢ BepxHuUM cyoeM 110b 3aceimku
ajacromepa (ymupaercs B Hero), 4roObl MOANEPKUBATh BepxHHMU cyioii 110b 3achimku
anacromepa. Hwxkauii Hecymmii cioit 140b pacmosioxkeH Huke HWkHero ciosi 120b 3achinku
3JIaCTOMEpPa M KOHTAKTHPYET C HIDKHUM ciioeM 120b 3ackimku smacromepa (YmupaeTcsi B HEro),
9yTOOBI MOAEPIKUBATH HIDKHUH ci10i1 120b 3ackinku 3acTomMepa.

ITpu obecneyennn BepxHero Hecyuiero cioss 130b u HuwkHero nHecymero ciost 140b
BepxHUH Hecymui cyioii 130b MOXHO UWCHONMB30BAaTh ISl TONNEPKKH W KOMIIEHCAINH
neopMalIMOHHOTO CMelneHus BepxHero cjioss 110b 3achimku 3macTomMepa, HWKHUNA HECYIIHM
cimoit 140b MOXHO HCMONB30BaTh Ul TOAAEPKKM U KOMIIEHCAUMU e OpMalHOHHOTO
cMelleHnss HIkHero ciost 120b 3aceinkm sjactoMmepa, TakuM obpasom, BepxHuii cioit 110b
3aChINKH 3J1aCTOMEpPa M HIDKHHUE cioil 120b 3achinmku smacToMepa MOryT AeOpMHUPOBATHCS B
OTPaHUYEHHOM TIPOCTPAaHCTBE. BO3MOXKHO, Kaknblii u3 BepxHero cios 110b 3acemku
anacToMepa, HipkHero cnost 120b 3aceimku snacromepa, BepxHero Hecyiero cios 130b u
HIDKHET0o Hecywiero cyiosi 140b pacnoioskeH rOpU30HTAIIBHO.

Crneunanuctsl B JaHHOH OOJIACTH TEXHUKU MOTYT IOHSTh, YTO KaK BEPXHHUI HeCyIIuil
cnoit 130b, Tak W HWKHUH Hecywwit cioit 140b uMeOT kaHan IUIs Marepuaja, TaK 4To
pEaKLMOHHbIE MaTepPHaJbl MOTYT MPOXOOUTh 4Yepe3 BepXHHH Hecymmid cyioi 130b u HuxHMA
Hecymuii cio 140b.

Bo3mMoskHO, Kaskablil U3 BepxHEro Hecyiero cyiosi 130b u HikHero Hecyiero ciost 140b
COIEPIKUT CETYATYIO KPBILIKY W WHEPTHBbIE KepaMUYeCKHe OJIOKH, 3alOJHSIOLINE CETYATYIO
KPBIIKY. BO3MOKHO, MHEPTHBIE KepaMUUeCKne OJIOKH MOTYT OBITh chepruecKumMu. Bo3mMoKHO,
NPWKAMHAS TUTACTHHA WIIM YCTPOHCTBO 60 AU yAaIeHUs IbUIM MOTYT OBITh PACIIONIOXKEHBI HAl
BEpXHUM HecymuM cioeM 130b, u BepxHuil Hecymuii cnoii 130b mMokeT ymnupatbcsi B
NPWKUMHYIO TUIACTHHY WU yCTPOHCTBO 60 niis yaaneHus nbutd. 11on HM>KHUM HECyLIUM ClI0eM
140b moxeT OBITH pacronokeHa onopHas ractuHa 810, u HYKHUIA Hecymuii cinoit 140b moxker
yIIUPAaThCs B OMOPHYIO MuacTuny 810.

Kak nokazano Ha ¢wur. 23, 25, 26 u 29, npmwXuMHOE yCTpOHCTBO 10 MOXET conmepkarh
NPWKUMHYI IutacTuHy 130a, pacroyioKEHHYH Ha OKPYXKHOM NOBEpXHOCTH 211 cTeHku

peakLMOHHON Kamepel 210 ¢ BO3MOXKHOCTBIO NEPEMEILEHHs] BBEPX U BHU3, TaK YTO NMPUKUMHAs
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actuaa 130a Moxxet ObITh prkaTa K cyoro 30 3achinku Karanusaropa. [IprmkuMHas miacTuHa
130a MOxkeT UMeTh KaHaJ AJIl MaTepHualla, Tak YTO PEAKLIUOHHBIE MaTe€pHasbl MOTYT IPOXOAUTH
yepe3 npwkuMHYI0 1uiactuHy 130a. BosmoxkHO, npuwxumHas miactuHa 130a  Moxer
NPEACTaBJIATh COOOW pelIeT4aTyr0 IUIACTUHY WM ceTky JKOHCOHa, a pa3mep 3a3opa
NPWKUMHOM 11acTuHbl 130a MOkeT ObITh MEHBIIE, UeM pa3Mep YacTHIl KaTtanauzaropa B cioe 30
3aChIIKM KaTajnu3aTopa, 4TOObl MPENOTBPATHTH IOTEPI0 YaCTHLl KaTaiauzatopa. Bo3MoOKHO,
nprwxkuMHas mwiactuHa 130a pacnosioskeHa ropu30HTAIBHO.

Bo3MOXHO, NpMXUMHOE YyCTPOHCTBO 10 COmEpKUT TpPeThiO Hampasisoumyw 173
CKOJIBXKEHUsI, PACIIOJIOXKEHHYI0 HA OKPYKHOU MOBEPXHOCTU 211 CTEHKM pEeaKLMOHHON KaMephl
210, m npwxumHyr0 mactuHy 130a, pacnojoXeHHYX0 Ha TpeTbed Hampasisomen 173
CKOJIBXKEHHS ¢ BO3MOXKHOCTBIO NTEPEMELIECHHS BBEPX U BHU3, TaK YTO NMPHXKUMHAs mactuHa 130a
MOXeT ObITh mprokata K ciaor 30 3acemku katanusatopa. [IpmwkumHas ruiactuHa 130a mmeer
KaHaJI JIJIsl MaTepualia, Tak 4YTO PEaKLMOHHbIE MaTePUAIbI MOTYT MPOXOAUTD Y€pe3 NPUKUMHYIO
wiactuay 130a. Takum obpazom, npwkuMHas miactuHa 130a MoxkeT ObITh YCTaHOBJIEHA OoJiee
yIoOHO M JIeTKO, TeM CaMbIM CHMYKash TPYAHOCTH H3TOTOBJIEHMs peakTopa | ¢ BOCXOASIINUM
NOTOKOM. Mexay TpeTbeld Hampasisrolend 173 CkonbkeHus U NPYKUMHOW mutactuHon 130a
NPEAYCMOTPEHO YIUIOTHUTENBHOE KOJIbLIO, YTOOB! MPEAOTBPATUTH MOTEPIO YaCTULl KaTAIN3aTOpa
MEKIy TPEeThbeH HanpaBJIsIFOIIEl 173 CKOJbKeHUsl U NPUKUMHOM rutactuHou 130a.

Kak mokazano nwa ¢ur. 23, 25, 26 u 29, Tperbs Hampasisiromas 173 CKOJbKEHHS
CHaO)kK€HAa HIDKHHUM OTPaHHYMBAIOLUINM yropoM 1731 u BepXHHM OrpaHMYHBAIOIIUM YIIOPOM
1732, n npmwxuMHas niactuHa 130a pacrnonoxkeHa Mexny HUKHUM OFPaHUYUBAKOLIUMM YIOPOM
1731 1 BEepXHMM OrpaHWYHMBAKOIIUM ynopoMm 1732 B BepTHkanbHOM HamnpasieHuu. HiokHMi
orpaHnuuBaroIui yrnop 1731 MoxeT CiyXUTb B CBS3M € NPUKUMHON miactuHOM 130a nns
OTPAaHUYEHUS] PACCTOSHUS TepeMelieHus (CMEINeHUs]) BHM3 NPWKUMHOW riactuHbl 130a, a
BEPXHUI OrpaHUYMBAOIIUN yrIop 1732 MOXKET CIy>KUTh B CBSI3U C NPUKUMHOM rutacTuHoi 130a
111 OTPAHUYEHUS PACCTOSIHUS MepeMeIeH s (CMEILEeH sI) BBepPX MPUKUMHOM TutacTHHbI 130a.

Kak mokazano Ha ¢ur. 23, 25, 26 u 29, cnoit 30 3acChIKU KaTaiu3aTopa COMEPIKHUT
BEPXHIOI CeKLHIO 310 kaTanu3aTtopa U HUXKHIOKW cekuno 320 karanusatopa, Ipu 3TOM BEPXHss
cexuusi 310 xkaTanusaTopa pacnosiokeHa Haja HIbKHEN cexkunen 320 katanusaTopa, a NpUKUMHOE
ycrpoiicTBo 10 MoxkeT ObITh MpHIKaTO K BepxHeH cekumu 310 kaTanuzaropa.

PeakTtop 1 ¢ BOCXOASIIMM MOTOKOM MOKET AOMOJHUTENBHO COAEPXKATh CKOJB3SLIYIO
onopy 410, BepxHee cBsA3bIBarollee yCTPOHCTBO 420, HUXKHEE CBS3BIBarOLIee yCTPOMCTBO 430,
BEepXHUHN ynpyruil snemeHT 441 u HwkHuil ynpyruifi snemeHt 442. Ckonbssmas omnopa 410
pacrojokeHa B peakLMOHHON kamepe 210 ¢ BO3MOXKXHOCTBIO NEPEMELIEHHs] BBEPX U BHU3,

HIDKHAA cekuus 320 kaTanusaTopa MOXET IMOANEPKUBATbCS Ha CKOjb3smend omope 410, u



27

ckonp3swmas onopa 410 umeer kanan Ay MaTepuasna, Tak YTO PEAKLIMOHHbIE MATEPHUAIIbI MOTYT
MIPOXOAUTD Yepe3 CKOb3s1y0 onopy 410.

Bepxnee cpsasbiBaromee yctpouctBOo 420 M HUKHEE CBs3bIBarollee ycTpoucTtso 430
PacCIIONOKEHbl B peakUMOHHON kamepe 210 ¢ BO3MOXKHOCTBIO NEPEMELIECHUs] BBEPX U BHU3, U
BEpXHEE CBsA3BIBaKOLIee YCTPOWCTBO 420 pacmoyioXKEHO HaA HUKHUM  CBSI3bIBAIOILINM
yctporicteoM 430. Kaxnoe u3 BepxHero cCasA3bIBarOLIero ycrpoincrsa 420 W HUXKHETO
cBs3bIBatOLIero ycrpoiictea 430 wuMmeer KaHan [Jid Marepuana, TaK 4YTO PEAKLIMOHHBIE
MaTepuaibl MOTYT TPOXOAWTH Yepe3 BEpPXHEee CBsA3bIBaOlIee YCTpoUCcTBO 420 W HIDKHEe
cBs3biBarolee ycrpoictBo 430. BepxHee cBssbiBaroliee ycTpoilcTBO 420 U HUXKHEe
cBs3bIBaroLIee ycTpoicTBO 430 pacnonokeHbl Mexay BepxHen cekuuein 310 xaranusaropa u
HIDKHEH cekuued 320 kaTanu3aTopa B BEPTUKAJIBHOM HAIpaBJIeHUH, BepxHss cekuus 310
KaTaanu3aTopa MOKeT MOAAEPKUBATBCS HA BEPXHEM CBA3BIBAIOLIEM yCTpoiicTBe 420, a HUXKHEe
CBsI3bIBarOLIee YCTPOUCTBO 430 MOKET OBITh MPHIKATO K HIDKHEH cekunu 320 KaTamu3aTopa.

BepxHuii koOHen BepxXHEro ymnpyroro osieMeHta 441 coeguHeH ¢ NPUXKUMHBIM
yctporictBoM 10, a HMKHUH KOHELl BEPXHEro ymnpyroro sjemMeHTta 441 coeauHeH ¢ BEpXHUM
CBS3BIBAOIIUM yCTpPOMCTBOM 420. HM>KHUIN KOHEL HH)KHEro yIPyroro sjeMeHTa 442 coennuHeH
cO ckonb3swen onopoi 410, a BEpXHUM KOHEL HUXKHErO YIpyroro sjaeMeHTa 442 coeauHeH ¢
HIDKHUM CBSA3BIBAKOLIUM YCTPOHUCTBOM 430.

Bcenencreue BbITANKUBAKOIIEH CHIIbI BepXHssd cexuus 310 karanu3atopa U HUKHsS
cexumst 320 karanuszaTopa HAaXOMATCA B PACIIMPEHHOM COCTOSIHMM IIOCH€ IMOAAYU W
PACIIMPSIOTCS] WIIM CXKUMAIOTCSI NPHU PE3KUX HM3MEHEHUSAX (T.e. HEe MEJICHHBIX H3MEHEHMSIX)
pacxona W/WIM AaBJIEHUS PEAKLMOHHBIX MATEpHAJIOB, MOCTYMAOIUX B PEAKLHOHHYIO Kamepy
210.

Korpa Hwxnss cexuus 320 kartanusaTopa pacliupsieTcs, ckoib3smas omnopa 410 u
HIDKHEE CBsI3bIBAIOIEE YCTPOMCTBO 430 MEeHCTBYIOT OJHOBPEMEHHO, U CKOMb3slas onopa 410
MepeMeIaeTcsl BHU3, B TO BPeMsl KaKk HUKHEE CBs3bIBaKOLIEe yCTpoucTBO 430 mepemernaercs
BBEpX, KOrJa HIKHsA cekuus 320 katanus3aTopa C:KUMaeTcs, CKob3smas onopa 410 u HuxHee
cBs3bIBarOlee yCTpoHCTBO 430 nelCTBYIOT OAHOBPEMEHHO, M CKOjJb3smas omnopa 410
NepeMeIaeTcss BBepX, B TO BPEeMsl KaK HIDKHee CBsA3bIBarolee yCcTpoucTso 430 mepemernaercs
BHU3. Takum 00pa3oMm, YacTHIBl KaTalu3aropa B HIDKHEW cekumu 320 Karanu3aropa MOTYT
PaBHOMEPHO MEPEMELIATECS] B BEPTUKAJIBHOM HANPABJICHUH, JIOKAJIILHOE CONPOTUBIEHUE MOKET
ObITh YMEHBIIECHO, Tepenaja MAaBleHWss B HIDKHEH cekunn 320 KaTamu3aTopa MOXKET
BBIPABHMBATBHCS, KPOME TOrO, HIDKHAA cekuust 320 Kkaranu3aropa MOXKET ObITh OBICTPO
BOCCTAHOBJIEHA JI0 €€ MCXOHOI'O COCTOSIHHS, TAaKUM 00pa3oM, abpa3suBHOE MCTHUPAHUE YaCTHUI]

KaTajin3aTopa Ipu COyAapCHUAX MOXKET OBbITb 3HAYHUTETHHO YMCHBIICHO, YTOOBI YMCHBIINTDb
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KOJIMYECTBO KaTaJW3aTOPHOW MbUIM M YMEHBUIUTL YBEJIWYEHUE Mepenaja NaBJICHUs B HUXKHEH
cekuuu 320 kaTanusaTopa.

Korpa Bepxnsisi cexuus 310 katanusatopa paclIupseTcs, IPUKUMHOE yCTPOUCTBO 10 u
BEPXHEE CBs3bIBAIOLIEE YCTPONUCTBO 420 AEUCTBYIOT OMHOBPEMEHHO, U MPUXKUMHOE YCTPOMCTBO
10 nepememaercss BBepX, B TO BpeMs Kak BepXHee CBs3blBarollee ycTpoiictBo 420
nepeMeIaeTcs BHU3, Korga BepxHss cekuus 310 karanusaTopa CKUMAeTcs, NPUKUMHOE
ycTpolictBo 10 u BepxHee cCBsA3bIBarOllee YCTPOMCTBO 420 neHCTBYIOT OAHOBPEMEHHO, U
NPIWKUMHOE ycTpoiicTBO 10 mepemermnaercss BHM3, B TO BpeMsl Kak BEpXHEE CBS3bIBAIOLIEE
ycrpoiictBo 420 mepemernaercsi BBepx. TakuMm 0o0pa3oM, 4YacTULIBI KaTalu3aTropa B BEpXHEH
cexumu 310 kaTanm3aTopa MOTYT PaBHOMEPHO MEPEMEINATbCs B BEPTUKAIbHOM HaIlpPaBJIEHUH,
JIOKAJIbHOE COMPOTUBIIEHUE MOXKET OBITh YMEHBINEHO, MTEPEeTaja JaBIeHUs B BepXHel cexuuu 310
KaTajqnu3aTopa MOXET BBIPABHUBATHCS, KPOME TOrO, BepxHsAA cexuus 310 karanusaropa MOXKET
ObITb OBICTPO BOCCTAHOBJIEHA OO €€ MCXOAHOTO COCTOSHHS, TakuM 0Opa3oM, MOKHO
3HAYUTEIHHO CHU3UTh a0pa3vBHOE MCTHPAHHME YaCTHUI[ KaTaJIU3aTopa MPH COYAAPEHHSX, YTOOBI
YMEHBIINUTL KOJIMYECTBO KATaJIU3aTOPHOW MbUIM U CHU3UTh YBEJIMUYEHUE MEpPenaja JaBJICHUs B
BepxHel cexuuu 310 karanusaropa.

Kax mokazano Ha ¢ur. 23, 25, 26 u 29, ckomp3smas omnopa 410 comepXUT NEpBYIO
HaIMpasJSIOY0 411 CKONB)KEHUs, PACHONOKEHHYI Ha OKPYXKHOM NMOBEpPXHOCTH 211 cTeHku
peakLMOHHOM Kamepsl 210, 1 nepByro pemeTyaryro miiacTuHy 412, pacrosioxKeHHYI0 Ha MEpPBOU
Hamnpasisiromen 411 CkoNbKeHHst ¢ BO3MOXKHOCTBIO NMEPEMEILECHUs] BBEPX W BHU3, U HUKHSS
cexuus 320 kaTaau3aTopa MOXKET MOAAEPKUBATHCS HA MEPBON peleTdaTon miactune 412.

Bosmoxkno, mepBas  HampaBssiromias 411 ckodbkeHust  cHaOkeHa — HUKHUM
orpaHn4uBaroIuM yrnopoM 4111 u BepxHuMm orpannunBaromum ynopom 4112, npu 3Tom nepsast
pemeryaTas miacTuHa 412 pacnonokeHa MeXAY HIKHUM OrpaHM4YMBarOIUM ynopoM 4111 u
BEPXHUM OIPaHMYMBAOIIMM ynopoM 4112 B BepTUKaJbHOM HANpABICHUM, HWKHUI
orpann4uBarouil ynop 4111 mMoxkeTr CiayXuThb B CBS3U C NEPBON peLIeTYATON IUIACTUHON 412
Il OTPaHUYEHHUS] PAcCCTOSIHHS TEpPEMELIEeHHUs BHHU3 MEPBOM pelerdaTod mjaactuHel 412, a
BEPXHUI OrpaHM4YUBarOIUi ynop 4112 MOXeT CiIy>KuUTh ¢ IEPBOM pelIeTd4aTon MmiacTuHou 412
JUTsl OTPAHUYEHHUs] PACCTOSIHUS NTEPEMELIEHNUs] BBEpX NEPBOM peleTdyaTon miacTuel 412.

Bo3MOxHO, Kaxxnoe M3 BEpPXHEro CBsI3BIBAKOLIErO ycrpoictBa 420 W HUXKHEroO
CBA3BIBAKOLIErO ycTpoiicTBa 430 COmEpKUT MEPBYH CBA3BIBAIOLIYK IuIacTUHY 421a, BTOpPYO
CBSA3BIBAIOLIYIO IUIACTUHY 422a M MHOXECTBO MNEPBBIX HANPABJIOLUX 3J1€MEHTOB 423a, u
KaKJasi U3 MEepBOM CBS3BIBAIOLIEH IUIACTUHBI 421a M BTOPOH CBSA3BIBAIOLIEH IUIACTUHBI 422a
MOXKET NEPEeMEINaTbCs BBEPX M BHHU3 U HMEET KaHal i MaTepuana. Kakaplii nepsblid

HaIMpPaBJBSIIOLUN 37€MEHT 423a MPOXOAUT Yepe3 KKAYK U3 NEPBOM CBI3bIBAOLIEH IJIACTUHBI
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421a u BTOPOHN CBA3BIBAKOLIEH IUIACTUHBI 422a B BEPTUKAJIbHOM HAIPABJICHUM, U KaXKAas U3
NEPBOM CBSA3BIBAKOLIECH MIACTUHBI 421a U BTOPOHN CBA3BIBAIOILEH IUIACTUHBI 4222 BBIMIOJIHEHA C
BO3MO>KHOCTBIO NEPEMEILECHHsI BBEPX U BHU3 OTHOCHUTEJIBHO KaXAOr0 MEPBOrO HAINPaBJIISAIOLLETO
snemenTa 423a. BepxHsas cexumst 310 katanusaTopa MOKET MOAAEPKUBATHCS Ha IEPBOU
cBs3bIBAIOLIENl muacTuHe 42la  BepxHero ces3bBarOLIEro ycrpoiictea 420, a Bropas
CBSI3BIBAOLIAS TUIACTHHA 4222 HU)KHETO CBSI3BIBAIOINErO ycTpoicTBa 430 MOXeT ObITh IprKaTa
K HIbkHeH cekiuu 320 kaTaauzaTopa.

Ilo MmeHblIeli Mepe oOAHA W3 NEPBONM CBSA3bIBAIOINENH IJIACTUHBI 42la U BTOpPOH
CBSI3bIBAIOLIEH TUIACTHHBI 422a CHa0)K€HAa YIUIOTHUTEJIbHBIM KOJBIIOM MEXKAY OKPYKHOH
NOBEPXHOCTBIO 211 cTreHku peakunoHHON kameps! 210. IlepBas cBaspiBarowmas miactuHa 421a u
BTOpast CBsI3bIBAIOIIAst IUIacTUHA 422a MOTYT OBITh PEIIETYATHIMU IJIACTUHAMU WJIH CETKaMHU
JI>KOHCOHa.

Kax mokazano Ha ¢ur. 23 u 25, BepxHUI KOHEL BEPXHEro YIpyroro siemMeHta 441
COEIMHEH ¢ MPWXUMHON MmiuacTuHOW 130a, a HYDKHMI KOHEL BEpXHEro ynpyroro siemMeHTa 441
COEIMHEH C MEPBOU CBA3BIBAKOLIECH IUIACTHHON 421a BEpXHEro CBA3bIBAKOLIEro ycTporcTaa 420.
HwxHMi KOHELl HUKHErO YIPYyroro 3jeMeHnTa 442 COelUHEH ¢ NepBON PeIleT4aToN MIaCTUHON
412, a BEpXHHUM KOHEL HUXKHEro YIpyroro sjaeMeHTa 442 coOenuHEeH CO BTOPOU CBSA3BIBAOLIEH
NJIAaCTUHOU 4222 HUXKHErO CBs3bIBAOLIEro ycrporcrsa 430.

Kax mokazano Ha ¢ur. 23, 25, 26 u 29, peakrop 1 ¢ BOCXOIAIUM TMOTOKOM
JOTMOJIHUTEIIBHO COAEPKUT (puiIbTpyrolee ycTpoiicTBo 50, KOTOpOe pa3MelIeHO B PeaKkIHOHHON
kamepe 210 U pacmonoXeHO MeXAy BEPXHUM CBS3BIBAIOLIUM YCTPOHCTBOM 420 M HUXKXHUM
CBSI3BIBAOLIUM YCTPONHCTBOM 430 B BEpTUKAJIILHOM HAIPaBIEHUU.

IMocpencTtBoMm pasmerneHuss QUIBTPYOIEro ycTpoiictBa S50  MeXay BepXHUM
CBSI3BIBAIOLIMM YCTPONCTBOM 420 M HUXHUM CBSI3BIBAIOIIMM ycTpoiicTBoM 430, ynapHoe
BO3JICHCTBHE PEAKLIMOHHBIX MAaTEPUAIOB MOXKET ObITh OrPAaHHYEHO, YTOOBI YMEHBIIUTD YIAPHOE
BO3JICHCTBHE DPEAKLIMOHHBIX MAaTepUAIOB HAa BEpPXHIOW cekuuro 310 karamusatopa, TakuM
oOpasom, abpa3uBHOE MCTHPAHME YACTUI[ KAaTAIHM3aTOpa NMPU COYAAPEHHSX B BEPXHEH CEeKIUU
310 xaranm3aTopa MOXKET OBITh YMEHBIIEHO, YTOObI YMEHBIIUTh KOJIMYECTBO KATAJIN3aTOPHON
NbUIM, U Tepenaj AaBjieHuss B BepxHel cexkumu 310 xaranusatopa MOKHO PEryJjupoBaTh Ha
HU3KOM YPOBHE; KpOMe TOro, HeOOJIbIIOe KOJINIECTBO KaTATM3aTOPHON MBbUTH, 00pa3yroLIeics B
HIWKHeH cekiuu 320 kaTtaau3aTopa, MOKeT ObITh OT(IIIBTPOBAHO U OCAKIEHO, TAKUM 00pa3om,
niepenas 1aBJIeHNs B HIDKHEH cekuuu 320 karanu3aropa MOKHO 3(pPEeKTHBHO KOHTPOJIUPOBATb.

Kax nokazano Ha ¢ur. 23 u 25, ¢unpTpyromee ycTpoicTBo 50 COOEpKUT MHOMKECTBO
NEPBBbIX NbUICYJIABIUBAKOIIUX 3JIEMEHTOB 510 M MHOXECTBO M3OJMPYHOLIUX 3JeMEHTOB 520.

Kaxxapiit mepBblil npuieynaBnuBaromui saeMeHT 510 comepkut nedopmupyeMyro 000IOUKY
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511, uMeroIy0 NEepBYKO BMELIAIOIIYIO MOJOCTh 512, 3aMOJHEHHYI0 MHEPTHBIM HAMOJIHSIOLIUM
MarepuaioM. Bo3moskHo, obosouka 511 npencrasnsier codoit cerky JI>KOHCOHa U MOKET OBITh
LWINHAPUYECKON, a WMHEPTHBIA 3amOJHSIOMUN Marepual MOXKeT ObIThb OXHUM WM Oolee
MaTEepPUAJIOM U3 HHEPTHOIO OKCHAA aJOMHUHMs, IOPUCTOrO KEPaMH4YECKOro Marepuana U
MOPUCTOTO  METANIMYECKOro Marepuaja. Hampumep, nepsas BMmeHaromas Mnojoctb 512
3aI0JIHEHA KePaMHYECKUMH INapUKaMH M3 HHEPTHOIO OKCHIA aTIOMHUHUS W/WJIM MOPUCTBIMU
KepaMUYECKUMH YaCTULIAMH.

Kaxneni wusonupyromuii  sneMeHT 520 pacnonokeH MeXAy IBYMs COCEIHUMH
obosnoukamu 511 B TOpU30HTATIBPHOM HANpPaBIEHUH MM BEPTHKAJIBHOM HATPABJICHUU, H KaKIbIH
u3oNupyromuil sneMeHT 520 HM3rOTOBJICH W3 3JIACTHUHOro Mmarepuana. Ilo mepe paboTh
peaktopa | ¢ BOCXOASAIIMM MOTOKOM KOJHMYECTBO OCAKAEHHOM KaTalM3aTOPHOW MbBUIM B
buapTpyromemM ycrporictee S0 craHOBUTCS BCe OoJbine U Oosbline, U obojouka 511 mepsoro
IbUICYIABIMBAKOLIETO 31eMeHTa 510 Moxer nedopMupoBaThes (HampuMep, B TOPH30HTAIBHOM
HANpaBJIEHUH WM B BEPTHKAJIPHOM HANpPABICHWH) TaK, 4YTO MPIWKHUMAET COCEIHUE
usonmpyromue 3yeMeHTel 520. Takum oOpasoMm, oObeM mepBoil BMemaromed mosocta 512
MOXeT OBITh YBEJIMYEH, TEM CaMbIM YBEJIHUYMBAs KOJHYECTBO IPOIYCKAEMOIo MaTepuana |
KOJINYECTBO OCAXKIEHHON KaTaM3aTOPHOM MNbUtM B (uibTpyromeM ycrtpoiictBe 50, 9ToOBI
YMEHBIINTD Nepenas AaBJIeHNs B GUIbTPYOIEM ycTpoiicTse S0.

Kaxnpiii nzonupyrouuii 3neMeHT 520 MOXKET COAep:KaTh YaCTULbI, U3rOTOBJIEHHBIE U3
3JIACTUYHOrO Marepuana B (Gopme, KOTopas MOXKeT ObITb OAHON miu Oonee u3 cepudeckoi
¢dopmbl, GOpPMBI MOJOCH], MHOTOYroJIbHOH (popMel, 3yOuaroil cdepuueckoii Gpopmel 1 HopmMbl
6J10Ka, a IACTUYHBIA MaTepHaj MOXKET ObITh CTOMKHM K BBICOKMM TEMIIEpPaTypaM Kay4yKOBbIM
MaTepHajoM, KOTOpPbIH MOXKET TPEACTaBIsATh co00i oxamH wuan Oojee MaTepuan u3
CHJINKOHOBOTO Kay4yka, OOpPCUIIMKOHOBOTO Kay4yka U (TOPCUIMKOHOBOTO Kay4yKa.

Bo3MoxHO, Kaxnablli uH30IMpyrOLui 3yemMeHT 520 U3roTOBIEH U3 3JAaCTUYHOIO
lacTMaccoBoro Matepuana. Kak mokasano Ha ¢ur. 23 u 25, HUKHHAN KOHEI] Ka)XI0TO MEPBOTo
HaIpPAaBJSIIOLIEro sjeMeHTa 423a BEepXHEro CBs3blBarOIEro ycrpoicrsa 420 mpoOXOAWT B
WHEPTHBI HANONHSKIUNA MaTepual B NMEPBOM BMELIAKOIIEH MONOCTU 512, M BEpXHUI KOHEL|
KQ)KJOr0 NMEPBOr0 HAMNPABIIAIOUIETrO 3JeMeHTa 423a HUXKHEro CBsI3bIBAIOLIEro ycrpoincrsa 430
MIPOXOANUT B MHEPTHBIN 3AMONHSIOLIIUN MaTepUaJl B IEPBOM BMELIAOLEeN monocTu 512,

Kak nokasano nHa ¢wur. 26, 27 u 29, punprpyromee ycTpoiicTBo 50 conepkKUT MHOXKECTBO
NEePBBIX MMbUICYJIABINBAIOIINX 3J1€MEHTOB 510 1 MHOXKECTBO MepBbIX MEMOpaHHBIX OJIOKOB 530.
Kaxxnplii nepBblil NbUICYIABIMBAOLNAN 37eMEHT 510 nMeeT nepByr0 BMELIAKOLIYIO MOJNIOCTh 512,

3aIOJIHEHHYI0 WHEPTHBIM HANOJHSIOMUM MarepuanoM. Kaxabiii nepseiii MeMOpaHHBIH 010K
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530 pacnonoxxeH Mexay ABYMsi COCEHUMH NEPBBIMU MbLICYJIABINBAIO UMY 3j1eMeHTamu 510 B
rOPU30HTAJIbHOM HAINpPaBJIEHUU U UMEET NePBbIi BXOJ AJIs rasa.

I"a3 MOXHO mofaBaTh B epBbIi MeMOpaHHbIH 070k 530, TO €CTh ra3 MOKET NOCTYIaTh B
nepBblii MeMOpaHHbIM Onok 530 uepe3 mepBelii Bxon ans rasza. Ilom pelicTBuem pasHOCTH
IaBJICHUI ra3 B MepBOM MeMOpaHHOM Osioke 530 MOXXeT MpOXOIUTh Yepe3 HAHOMOPbI W/HIH
MHKPOIIOpPBI B CTE€HKe TpyOkm mnepBoro MemOpaHHoro Ojoka 530, 4ToOBI NpPOHHMKATH U
midysaupoBaTh ¢ 00pa3oBaHUEM HAHOIY3BIPHKOB W/WJIM MUKPOMY3bIPbKOB.

HaHomny3bIppku W/WIM MHKPOMY3BIPPKH MOTYT TPONYBATh HMHEPTHBIH HAIOJIHSIEO LM
MaTepuas B MEPBOM BMELIAOIIEH NMOJOCTH 512, Tak 4TO KAaTaJIu3aTOPHAsl MbUlb, 3aJ€p>KaHHAs
WHEPTHBIM HAIOJHSIIOIUM MaTEPUAJIOM, MOXKET OBITh pacrpenenieHa 6oiee paBHOMEPHO 110 BCeH
nepBoii BMmemaromed mojoctu 512, Takum obOpasom, yBenWuYeHUE JIOKAJIbHOTO TMepernana
nasjienuss B QuuibTpyromeM ycrpoiictBe 50 MoOxeT ObITh MPENOTBPAIIEHO, TaK YTO CKOPOCTH
YBEJNIMYCHUS] Tepenana OaBieHus B (PUIbTpyromeM ycrpohcTBe 50 MOXHO 3¢ ¢eKTHBHO
KOHTPOJMPOBATh, TEM CaMbIM I€penaja JaBjeHus B (uubTpyromem ycrpoiictBe 50 MOXKHO
NOJ/IEPKUBATh B CTAOMIIBHOM COCTOSIHUU B TE€UEHHE JTUTEIbHOTO BPEMEHH.

BosmoxxHO, mepBbIii BXOx JuiA rasa mnepBoro MemOpanHoro Osoka 530 moxer
coobmaTecsi ¢ TPyOOMpPOBOAOM IJIsi mMoAadud Boaopoxa. Takum oOpa3oM, BOAOPOI MOKHO
NoJaBaTh B MEpBbIH MeMOpaHHBIH 050k 530, Tak 4TO MOTryT OBITh MOJYYE€HbI HAHOMY3BIPHKH
BOJIOPOJIa W/WUJIM MUKPOITY3bIpbKH Bopoposaa. HaHony3bppku BOIOpOZa W/ MM MUKPOITY3BIPbKH
BOJIOPOZIa MOTYT JIy4llle CMELIMBAThCs € HEePTEenponyKTaMu IIyTeM pPacTBOPEHHUs ras3a B
xuakocTy. [lox neficTBUEM BBITAIKUBAIOLIEH CHIIbI HE(PTENPOAYKTHI 00NAAA0T ONpeeIeHHbIM
CIBUTOBBIM 3(P(PEeKTOM C HAaHOMY3bIPPKAMU BOAOPOAA M/MIM MHUKPOIY3bIPbKaMH BOIOPOAA, YTO
MOKET 3HAYMTEJIbHO YJYYIIUTh CTENEeHb PACTBOPEHHS] W IUCIEPrHPOBaHUsS ra3o(asHbIX |
JKUIKO(DA3HBIX MaTepuasioB (HampuMep, BOJOPOI U MAaCJO), TAaKUM 00pa3oM, CTEMeHb Peakiuu
TUAPUPOBAHUS MOXHO 5((EeKTHBHO peryampoBaTb, MOXHO TMOBBICHTb 3((EKTUBHOCTD H
OJTHOPOIHOCTb PEaKLUU U MOJIY4YUTh JYUIIUN pe3yabTaT FTUAPHUPOBAHUSL.

Bo3MokHO, Kakablii TepBblii MeMOpaHHBIH Ook 530 pacmoiokeH BEPTHKAJIBHO.
HuxHuit koHer nmepBoro MmemOpanHoro 6yioka 530 OTKPHIT ¢ 0Opa3oBaHUEM MEPBOrO BXOAA JIJIs
rasa, a BepXHUI KOHeI| nmepBoro memOpanHoro Ojioka 530 3akpeiT. Kak mokasano Ha ¢wur. 27,
buapTpyromee ycTpoicTBo S0 MOKET HOMONHUTENBHO CONep:kaTh mepByro TpyOy 540 mus
BITyCKa rasa, MMEIIIYI0 MHOXKECTBO BBIXOJIOB JJIS Ta3a, U NEepBble BXOABI AJI ra3a MHOXKECTBA
NepBbIX MeMOpaHHBIX 0JIOKOB 530 COenMHEHBbI C MHOKECTBOM BBIXOJIOB JIJIs Ta3a MEPBON TPYObI
540 nns BHycKa rasa BO B3aUMHO OJHO3HAYHOM COOTBETCTBHU. TakuM 00pa3oM, ra3 MOXKHO

NOZIaBaTh B MHOXKECTBO MEPBBIX MEMOPAHHBIX OJIOKOB 530 OJHOBPEMEHHO.
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Kak nmokasano Ha ¢wur. 26, 27 u 29, kaXxq0e U3 BEpXHETO CBI3bIBAIOLIETO yCTPOoHCcTBa 420
U HIDKHErO CBsi3bIBaroIero ycrpoiictea 430 comep:KUT BTOPYK Hampasisiromyr 421b
CKOJIBXKEHUSI, PACIIOJIOKEHHYIO HAa OKPYXKHOM MOBEPXHOCTU 211 CTEHKM pEeakLMOHHOW KaMepbl
210, u cBs3bIBAOIIYIO TUTACTUHY 422b, koTOpast pacrnonokeHa Ha BTOPOH Harpasisitoliei 421b
CKOJIBXKEHHSI C BO3MOYKHOCTBIO NEPEMELLEHHs] BBEPX U BHU3 U MMEET KaHaJl [JIsl MaTepuaiia, Tak
YTO PEaKLMOHHBIE MaT€PHUAJIbl MOTYT IIPOXOIUTD Yepe3 CBA3bIBAIOLIYIO IIACTUHY 422b. Mexny
CBsI3bIBAOLIEH MacTUHOW 422b u (QUIBTPYHOUMM YyCTpOHCTBOM 50 pasMelneH 3JaCTHYHBIN
Matepuan. Bepxusas cekuus 310 katanusaTopa MOXET MOAAEPKUBATBHCS HA CBSA3BIBAIOLIEH
iactTuee 422b BepxHero cesi3piBaroLiero ycrpoiicrea 420, a cBsi3piBaromasi riactuHa 422b
HIDKHETO CBsi3bIBaroLIero ycrporictea 430 Moxker ObITh mpukata K HWKHEH cekims 320
KaTaJau3aTopa.

B uactHOCTH, CBsi3bIBaromas ruiacTiHa 422b BEpXHEro CBA3BIBAIOIIETO yCcTpoicTBa 420
pacmojioxkeHa Han GUIBTPYIOIINM yCTpoiicTBOM 50, a cBsi3bIiBaromas miactuHa 422b HmwkHEro
cBsi3pIBaroIero ycrporcTea 430 pacnosnoxena noa GuapTpyromum ycerpoiictBoM 50. Mexnay
CBsI3bIBaOIEl TutacTuHOW 422b m Bropol Hampamisomeidl 421b CKOMBXXEHUsT MOXET OBITh
o0ecrieueHo  YIUIOTHUTENIbHOE KOJIbIO. Mexay  CBs3bIBarOIed IutacTUHOW  422b  wm
¢unbTpyromuM ycrpoiictBoM S50  pasMelneH TpaHyJUPOBAHHBI 3JIACTHYHBIA MaTepHal.
BosmokHO, Mexny cBsi3piBaromieidl ruiactTuHON 422b u  QuubTpyromuMm ycrpoiictBoM 50
pa3MeLIEH 3JIACTUYHBIN M1aCTMAaCCOBBINA MaTepHal.

BepxHuii koHel BEpXHEro ynpyroro sjaementa 441 coennHeH ¢ NPUXXKUMHOM IJIAaCTHHON
130a, a HUXHMI KOHEL] BEPXHEro YIpyroro sjieMeHTa 441 coennHEH CO CBSA3BIBANOLIEH
IIACTHHOM 422b BepxHero cpsi3biBarowiero ycrpoicrsa 420. HukHUE KOHEL HUYKHETO YIIPYTroro
sneMeHTa 442 coenvHeH C MepBOM pelerdyaTto miacTuHON 412, a BepXHUN KOHEL HUXKHETO
yOpPyroro sjemMenTta 442 COeIMHEH CO CBSI3bIBAIOIIEH TIACTHHON 422b HMKHErO CBS3BIBAIOLIETO
ycTporictsa 430.

Kak mokasano Ha ¢ur. 1, 2, 7, 12, 13, 15, 16-20 u 22, npwkuMHOe ycTpoiicTBo 10
COZIEP>KUT BEPXHIOO NMPUKUMHYIO MIacTUHy 110a n HUKHIO NPHKUMHYIO TutacTuHy 120a, npu
5TOM BEPXHss NpHKUMHAs miuactThuHa 110a pacnosnoskeHa HaJa HWKHENH NMPUXKUMHON IUIACTUHON
120a, ¥ WHEPTHBIA HAMOJHSIIOIIUN MaTephal MOKET OBITh PACIHOJIOXKEH (3aChIaH) MEXIy
BEpXHEeN NprKUMHONU muactuHoN 110a m HmkHel npuxkuMHON miactuHou 120a. Kaxnpas us
BEPXHEHN NPUKUMHON muacTuHsbl 110a 1 HUKHENH NprKUMHON macTuHbl 120a pacnosnoxeHna Ha
OKpy>kHON mnoBepxHOocTH 211 cTeHkn peakuuoHHOM kamepel 210 ¢ BO3MOXKHOCTBIO
NepeMeIeHNs] BBEPX U BHU3, TaK UYTO HUKHSAA MPUKUMHAs Tu1acTUHA 120a MOXKET NPUKUMATHCS
K cyoro 30 3achmku KatanusaTopa. Bepxwss npwkuMHas mactuHa 110a cHaOkeHa BEPXHUM

kaHaioM 111 nns martepmana, a HIKHSS NprokuMHas 1uactuHa 120a cHaOkeHa HIDKHUM
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kaHasoM 121 nmns marepuana, Tak 4TO PEAKLUOHHBIE MaTe€pUabl MOTYT NPOXOAMTH 4Yepes3
BEPXHIOIO MPYKUMHYIO MIacTUHY 110a 1 HIKHIOK MPHKUMHYIO I1acTuHy 120a.

Takum oOpa3om, mpuKUMHOE YCTPOHUCTBO 10 MOXET 3HAUYUTEIBHO CHU3UTH CTENEHb
aOpa3MBHOIO HCTUPAHMS YaCTHUI] KaTaJu3aToOpa M KOJMWYECTBO KAaTaM3aTOPHOM INbUIM, a
WHEPTHBIM HAMOJHAIOIMN MaTepuan HNPUXKUMHOrO ycrpoiictsa 10 MoxeT 3anep:KUBaTh
KaTaJIU3aTOPHYIO MbLIb, TEM CAMBIM JONOJHUTENBHO NPEAOTBpalas 3acopenue Bbixoaa 230 ms
PEaKLMOHHOTO MaTepuaja M AOMOJHUTENbHO MPOAJIEBasl CPOK 3KCILTyaTallMu peakTopa 1 ¢
BOCXOJSILIUM ITOTOKOM.

Bo3moxHO, BepxHsisi TNpwKUMHAsA I1actiHa 110a MoXeT mnpencTaBisTh COOOM
peleTyaTyro MIACTUHY WM CeTKy JDKOHCOHA, M HWXKHSAS NprkuMHas miactuHa 120a mosker
NPEACTaBJIATh COOOH peIeTdaTyro IUIACTHHY WM CceTKy JlKoHcoHa. BepxHss mprkumHas
minactuHa 110a pacnonoskeHa TOPU3OHTANIBHO, W HIKHAS IpWKUMHas rmiactuHa 120a
pacnosioxeHa ropusoHTanbHO. Kak pasmep 3a30poB BepxHel nprkuMHON muactussl 110a, Tak u
pa3Mep 3a30pOB HIDKHEH MPIKUMHOHN TIacTUHBI 120a MOTYT OBITH MEHBIIE, YeM pa3Mep YacTHI]
Katanu3aTopa B cioe 30 3achIIKM KaTaau3aTopa, 4YTOOBl NPEAOTBPATUTH IOTEPI YaCTHII
KaTajau3aTopa.

Bo03M0xHO, MHEPTHBIN HATIOJIHSIOIUN MaTepUasl MOXET NPEACTaBISATh COOON OUH WU
Oonee MaTepHaioB U3 WHEPTHOIO OKCHA AFOMHUHMS, MOPUCTOTO KEPAMHUECKOr0 MaTepuaia u
MOPUCTOrO METAJUIMYECKOro marepuaina. Hampumep, kepamuyeckue LIAPUKH W3 HHEPTHOTO
OKCHJIA ATIOMUHMS W/WINA TOPHCThIE KEPAMHYECKHE YaCTHIbI MOTYT OBITh PAaCIHOJIOKEHBI
(3aceimanbl) MeXXAy BepXHEH NprkKUMHON TutacTuHoi 110a n HIKHEH NPYKUMHOHN IIIACTHHOH
120a.

Kak mokaszano Ha ¢ur. 1, 2, 7, 12, 13, 15, 16-20 u 22, npwkuMHOe ycTpoicTBo 10
JOTMOJIHUTEJIbHO COJIEPKUT TPEThIO HAMPABIAIOUIYIO 173 CKONBXKEHUs, PaCIOJOKEHHYIO Ha
OKpY>KHOH mnoBepxHOocTH 211 cTeHku peakunoHHON kamepel 210, m kaxnmas U3 BepxXHEH
NPWKUMHON MinacTuHbl 110a u HIOKHEN NpUXKUMHON nuacTuHbl 120a pacnonioskeHa Ha TpeTbel
Hampasisirolen 173 CKONBbKEHHMsT ¢ BO3MOKHOCTBK) IEpEMEILIEHUs BBEPX W BHM3. Takum
oOpa3zom, BepxHss MprkuMHas miactuHa 110a m HWKHSS nprKuMHAs TulactTuHa 120a MoryT
OBITh yCTaHOBNIEHBI Oojiee ymOOHO W JIETKO, U TPYAHOCTH U3TOTOBJIEHUS peakTtopa 1 ¢
BOCXOJSIIIUM TMOTOKOM MOTYT OBITh YMeHbIIEHbl. Mexay Tperbell Hampasisiomeid 173
CKOJIbKEHHUS] M BEpXHEH NprokuMHON rutactuHOW 110a obecneueHO BepxHEE YIJIOTHUTEIbHOE
konpLO 141, a Mexnay TpeTbell HampasisOEen 173 CKONBbXKEHHWsT W HWKHEW NPUKUMHOU
acTuHOM 120a obecreueHo HIDKHEe YITIOTHUTENbHOE KONbLO 142, MOCPeACTBOM 4ero MOXKHO

MPEeNOTBPATUTh YTEUKY YAaCTHUL[ KaTajau3aropa M KaTaJIU3aTOPHOM IbUIM MEXIY BEpXHEU
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NprwkUMHON miactuHoM 110a m Tperpenl HampasisAroWen 173 CKOMbXKEHUS U MEXIy HIXKHEN
NPWKUMHON racTuHOM 120a u TpeTpelt Hanpasssiromen 173 ckoapxkeHusl.

IIpwxumuoe yctporcTBO 10 MOXKET AONOJHUTENBHO COAEPKATh COEAUHUTENIbHBIN
JNeMeHT (He TIOKa3aH Ha 4YepTekax), BEPXHUH KOHEI KOTOPOro COEAMHEH C BepxHeHl
NpWKUMHON muacTuHON 110a, a HMXKHUI KOHELl KOTOPOrO COEIMHEH C HIKHEW NPYKUMHOU
riactuHOi 120a. Takum oOpasom, BepxHssl NprkuMHas ruacTuHa 110a, HUOKHAS NpYOKUMHAS
minactuHa 1202 W MHEPTHBIM HANOJHAKOIIUN MaTepuall, pPa3sMELICHHBbIM MeXAy BepXHeH
NpKUMHON nuacTuHOW 110a u HukHeN npukuMHOHN mnactuHo 120a, MOTYT mepemernaTbes
KaK €JUHOE LIEJIOE.

Kak mokazano Ha ¢wur. 1, 2, 7, 12, 13, 15, 19, 20 u ¢ur. 22, TpeTbs Hanpasistomas 173
CKOJNBKCHUS] ~ CHaO)KeHa  HIDKHUM ~ OTpaHMYHMBaOmUM  ynopoMm 1731  u  BepxXHUM
OrpaHUYMBAKOIINUM yriopoM 1732, u BepxHss npvxkuMHas miactTuHa 110a u HUKHAS NpY>KUMHAs
ninactuHa 120a pacrosiokeHbl MEXAYy HIKHUM OrPaHHYMBAOIIMM ynopoM 1731 u BepxHUM
OrPaHUYMBAKOIINUM yHnopoM 1732 B BEpPTHUKAaJbHOM HAaNpPaBJICHUU. 10 €CTb BEPXHSSA U HIDKHSA
nprwkuMHble macTuHbl 110a u 120a pacnoyioxkeHbl Hal HUKHUM OrPAHUYMBAIOLIMM YIIOPOM
1731 u nmox BepXHUM OrpaHUYMBAKOIIUM yrniopom 1732, HuxHult orpanndusaromuii ynop 1731
MO>KET CJIYKUTb B CBS3U C HIDKHEW NPW>KUMHON IutacTUHOW 120a 1t orpaHudeHust pacCTOSHUS
nepemenieHnss (CMeELIeHWs) BHHU3 HIDKHEH mNprkuMHOW tulactuHbl 120a, a  BepxHUH
OrpaHUYMBAKOLIUN yIIOp 1732 MOKET CIIy>KUTb B CBSI3U C BEpPXHEH MPHKUMHOM nacTuHou 110a
IUIi OTPAaHUYEHUS] pACCTOSHUE TNepeMelleHHs] (CMEIleHUs1) BBepX BEepXHEeH MNPHKUMHON
mnactuel 110a.

IIpuxxumHoe ycTpoiicTBO 10 MOXET MOMOJHUTEIBHO COIEPkKATh MHOXKECTBO BTOPBIX
HATPABJISIOLINX 3JIEMEHTOB (HE MOKAa3aHbl HA YePTeXkax), KAKIbIH U3 KOTOPBIX MPOXOIUT uepes3
K&Ky U3 BEpXHEW NpKUMHON miacTuHbl 110a u HukHeW npukuMHON nuactuHbl 120a B
BEPTUKAJILHOM HAIPABJIEHUHU, U KaXIas U3 BEpXHEW NPMKUMHOHN nuacTuHbl 110a u HuxHEN
NPWKUMHON IacTuHbl 120a BBINONHEHA C BO3MOXKHOCTBIO NEPEMEINECHMs] BBEPX W BHU3 IO
OTHOLICHHIO K KAKAOMY M3 BTOPBIX HANpaBJBIOLINX 3JeMEHTOB. biaromapsi obecneueHmro
MHOXXE€CTBA BTOPBIX HANpPaBSKOLIUX 3JIEMEHTOB, YJAAapHOE BO3AEHCTBUE PEAKIMOHHBIX
MaTEPHUAJIOB HA BEPXHIOK MPWKUMHYIO IIACTUHY 110a M HUKHIOK NPUXKUMHYIO I1acTuHy 120a
MOXxeT ObITb Oojiee PaBHOMEPHBIM, TaK YTO BEPXHsAA MPIKUMHAsA rmiactuHa 110a u HIDKHSS
npwkuMHass mnuactuHa 120a MOryT MNOAAEPKUBATBCS IO CYLIECTBY B TOPU30HTAJIbHOM
COCTOSIHMM BO Bp€Msl IEPEMELIEHUS] BBEPX U BHU3.

Kax nokaszano Ha ¢wur. 12 u 15, peakrop 1 ¢ BOCXOAALIMM ITOTOKOM MOXKET COAEPKATh
MHOKECTBO CJI0€B 30 3aCBINKU KaTaJIU3aTOPa U MHOKECTBO MPUKUMHBIX yCTpOHCTB 10. BeicoTa

cinoeB 30 3acChIIKM KaTaIu3aToOpa YyBEIMYMBACTCS B HANpPABICHUU I[IOAAYM MaTepuana, a



35

PACCTOSTHUE MEXKIY BEPXHEN MPUKUMHOM miacTuHou 110a v HMKHEN NPUKUMHOM IIACTHHOU
120a B npwxuMHbIX ycTpoucTBax 10 B BEpPTHUKAIBHOM HANpPABIECHUU YMEHBIIAETCS B
HampaBjIeHUU nojauu Marepuana. To ectp BbicoTa cioeB 30 3achIIKM  KaTalu3aTopa
YBEJIMYUBAETCSI CHU3Y BBEPX, & PACCTOSIHUE MEXAY BEPXHUMU NMPUKUMHBIMU IutacTuHamu 110a
U HIKHUMM NPYOKUMHBIMU MacTMHaMu 120a B mpukKuUMHBIX ycTpoiictBax 10 ymeHblnaercs
CHHU3Y BBEPX B BEPTUKAJIBHOM HaIIPaBJICHUU.

Hanpumep, nns aByx cioeB 30 3acChIIKM KaTaau3aTtopa, COCEAHUX IPYr C APYrOM B
BEPTUKAJbHOM HAIPaBJICHUH, BBICOTA BEPXHEro cyosi 30 3aChINKU KaTajuzaTtopa Ooblie, uem
BBICOTA HIDKHErO ci1os 30 3achinky KatanusaTopa. PaccrosHue mo BepTHKaIU MEXAY BEPXHEU
nprxuMHON muactuHoi 110a u HIkHeN npr>KUMHON ntacTUHON 120a MPHMXXKUMHOIO yCTPONUCTBA
10 MoxeT mpencraBiATh COOOM  BBICOTY TNPOCTPAHCTBA, 3AIOJHIEMOTO HHEPTHBIM
HAIOJIHAIO UM MaTepuanoM. s AByX NPH>KUMHBIX yCTpoHcTB 10, cocenHux ApPyr ¢ APyrom B
BEPTUKAJIBHOM HAIPaBJICHUH, BBICOTA 3AIMOIHIEMOIrO NPOCTPAHCTBA BEPXHErO MPHXXUMHOIO
ycTporictea 10 MeHbIIe, 4eM BBICOTA 3aMOJHAEMOrO MPOCTPAHCTBA HUXKHErO INPHKMMHOIO
ycrpoiictea 10.

ITockonpky yaapHO€ BO3JAEHCTBHE PEAKLUMOHHOIO Martepuana Ha cjod 30 3achInKu
KaTanu3aropa u nepemMerenue ciaosi 30 3aChIIKK KaTaau3aToOpa YMEHbBINAIOTCS] B HANPABJICHUU
nojayu Marepuana, aOpa3sWBHOE UCTHPAHHWE 4YACTUI[ KaTajiu3aTropa IpH COYAAPEHMX
YMEHBIIAETCS] B HANpaBJIEHUU ToAa4du wmartepuana. Takum oOpa3oM, NHpU pa3sMeLeHHU
MHOXeCTBa €j10eB 30 3acChIlKM KaTajau3aropa € YBEJIMYEHHEM HX BBICOTbI B HaIPaBJICHUU
Mo/avyy MaTrepuaja, KOJMYECTBO KaTaJIM3aTOPHOW MbLIH, CO3AaBAaeMOMl KaxkabIM cioeMm 30
3aChIIKM KaTaJIN3aTOpPa, MOXKET OBITh IO CYIIECTBY OIMHAKOBBIM, TEM CaMbIM KOJIHYECTBO
KaTaJIN3aTOPHOMN MBUIH, 33JeP’KUBAEMOI KaXIbIM MPUKUMHBIM YCTPOUCTBOM 10, MOXeT OBITh
IO CYIIECTBY OAAMHAKOBBIM. TakuMm 00pa3oM, KaTaJu3aTOpHAs MbUIb MOXKET OBITh pacrpeneseHa
B LIEJIOM PAaBHOMEPHO B BEPTHKAJIbHOM HAIpaBjieHHH (OCEBOE HampaBjieHHe peakTopa 1 ¢
BOCXOJSIIIUM TIOTOKOM), TaKHM OO0pa3oM, MOXKHO MPEAOTBPATUTH JIOKAIBHOE 3aCOPEHHE,
BBI3BAHHOE YPE3MEPHBIM HAKOIUICHHEM KaTaJU3aTOPHOW TMbUIM B KaKOM-JHOO MeCTe,
yBEJIMYCHHUE TMepernaia AaBieHnus B caoe 30 3aChIKH KaTalu3aTopa MOXKET ObITh YMEHBIIEHO, U
nepuoz paboTsl peakTopa 1 ¢ BOCXOISIIUM ITOTOKOM MOXKET OBbITh JOMOJHUTEIBHO MPOIJIEH.

Bo3MOXHO, CTeneHb 3alOJIHEHUsT WHEPTHBIM HANOJHSAIOIIUM MaTEPHATIOM MEXIY
BEPXHEU NpMKUMHON muactuHoN 110a m HkHEN npukuMHON mnacTuHOM 120a MeHbuIe Min
paBHa NIepBOMY 3aJaHHOMYy 3HadeHHIO. CTelneHb 3aIOJHEHUS WHEPTHBIM HAIOJHSIOLIUM
MaTE€pUAJIOM MEKIy BEPXHEW NMPU:KUMHOM miactuHoW 110a v HMKHEN NPUKUMHOW MIACTUHON
120a paBHa oOmemy 0O0beMy HMHEPTHOrO HANOJHAIOIIEr0 MaTepuana, JeJIeHHOMY Ha 00BeM

MEXXIy BEepXHEN NprKUMHOU rtacTuHOM 110a u HrkHen nprxkuMHON miactuHou 120a. Takum
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o0pa3om, MHEPTHBIN HATIONHAIOIIUN MaTepral MeXIy BepXHed nprkuMHON ruactTuHoi 110a u
HIDKHEN TNPWKUMHOM IuiacTUHOW 120a MOKET MMEeTh COOTBETCTBYIOLIEE MNPOCTPAHCTBO ISt
NEepPEeMEILEeHNs, TaK 4YTO MHEPTHBIM HAMNOJHAIOIMK MaTepual MOXKET IepeMellaThCs
COOTBETCTBEHHO.

IIpocTpaHCTBO MeXAYy BEpXHEHW NPMXKUMHON mnacTuHOW 110a M HukHEW NPUKUMHON
ruiacTuHOi 120a sIBIsieTCsl MPOCTPAHCTBOM Ut cOOpa MbUIH, W MPOCTPAHCTBO MEXKIY BEpXHEH
NpwkUMHOM muactuHoM 110a m HuwxHeNn npuwxuMHON macTuHOM 120a Takke sABISIETCS
MIPOCTPAHCTBOM JJIsl 3AMOJIHEHHMs] WHEPTHBIM HAINOJHSAKIUM MatepuanoM. KaranusarophHas
NbUIb CHAYaJa 331€P>KUBAETCS B IPOCTPAHCTBE, IPUIIETAIOIIEM K HIDKHEN NPUKUMHOM IJIACTHHE
120a. Bo Bpemsi paboTbl peakTopa | ¢ BOCXONAIIMM TOTOKOM KaTaJW3aTOPHAsl MbLIb
HEMpepbIBHO HakanauBaeTcsi. [IOCKOMBKY HWHEPTHBIM HAMONHSIOLIMI  MaTrepuan HUMeeT
HaJJIeKalee MPOCTPAHCTBO AJIsl EPEMELIeHHs], KaTallu3aTOpHasl MbUIb MOXKET PaCIpenensThCs
O BCEMY NPOCTPAHCTBY MAJsi cOOpa MbUIM, a HE HAKAIUIMBATHCS TOJBKO B TPOCTPAHCTBE,
NPUIETAOIIEM K HIDKHEeH NprokuMHOU rractuHe 120a. Takum oOpa3om, MOXKHO NPEIOTBPATUTE
NPWINNIAHAE U HAKOIUIEHHE KaTaJIW3aTOPHOM MbUIM, YTOOBI TapaHTHPOBATh PABHOMEPHBIA H
CTaOWJIBHBINA TIepernaa OaBJIeHUs BO MHOXKeCTBe CiioeB 30 3acChIKU KaTaiu3artopa (TO €CTh BO
BCEM CJIO€ 3aCBHINKH KaTaJn3aTopa peakropa 1 ¢ BOCXOAALIMM ITOTOKOM).

Kak nmokasano Ha ¢ur. 16-18, npmwkumHoe ycTpoicTBo 10 COnep>KUT MHOXKECTBO BTOPBIX
NbUICYJIABJIMBAKOIIMX 3J€MEHTOB 150, Kakabli M3 KOTOPBIX PACMOJOXKEH MEXKIYy BEpPXHEH
npwkuMHOW muacTuHoi 110a u HuwxHeld npmxumHON mnactuHo 120a. Kaxnbiii BTOpOH
NbUICYJIABIMBAOLIUN 37eMeHT 150 umeeT BTOPYIO BMEINAOLIYIO MOJOCTh 151, 3amonHeHHyIo
MHEPTHBIM HANOJIHAIOIIMM MaTepuaioM. BepxHsas npuwkumHas 1uiactudHa 110a  umeer
MHO>KE€CTBO BEpXHMX kKaHayoB 111 nis matepuana, a HUKHsSA NprkuMHas miactuHa 120a nmeer
MHO>KE€CTBO HIJKHMX KaHaloOB 121 nis marepuana, 1 MHOKECTBO BTOPBIX IbLICYJIABINBAOLINX
3neMeHTOB 150 HaxomsaTCs HANpPOTHB MHOXECTBA HW)XKHUX KaHanoB 121 nns marepuana BO
B3aMMHO OJHO3HAYHOM COOTBETCTBMM B BEPTUKAJIBHOM HAmNpaBleHUU. Mexay [OByMs
COCETHUMH BTOPBIMH IBLICYJIABIHBAOIUMHE 3JieMeHTaMu 150 oOpazoBaHa nepsasi mojoctsb 152
JUTsl LMPKYJISILUU MaTepuala, U OHa HaxXOAUTCs HAIPOTUB BepxHero kanana 111 nns marepuana
B BEPTUKAJILHOM HaIlPaBJICHUU.

To ecTb KOJMYECTBO BTOPBIX MbLICYJABIUBAIOIINX 3JIeMEHTOB 150 MokeT ObITh paBHO
KOJIMYECTBY HIDKHHUX KaHatoB 121 ans marepuana, Kaxablii BTOPOW MNbLICYJIABIMBAIOIINI
snemMeHT 150 HaxomuTcs HAmpOTHB OAHOIO HMIKHEro kanama 121 nnsa marepuana B
BEPTUKAJIBHOM HANpPABJICHWM, W KaXIbIH HIKHMM kaHan 121 gis marepuana HaxOOMUTCA
HAIIPOTUB OJHOrO BTOPOrO MbLICYJIABINBAIOILETO 3jeMeHTa 150 B BepTUKAIbHOM HaIPaBJIEHUU.

Peakuuonnble MaTepuasibl IMOCTYNAOT BO BTOPYK BMELIAOIYK Mojaocte 151 BTOpOro
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NbUIeYJIAaBIUBAOLEro sjaeMenTa 150 depe3 HuxkHuN kanan 121 s marepuana, a MHEPTHBIN
HAMOJHA LMK MaTepruall BO BTOPON BMeLIAOLIen MojaocTy 151 3amepkuBaeTr KaTaliu3aTOPHYHO
IbUIb, IEPEHOCUMYIO PEAKLIUOHHBIMUA MaTepUaJIaMHU.

ITockonbky BepxHui KaHan 111 nus matepuana pacronoKeH HaIpOTUB MEPBOU MOJOCTH
152 ana uuMpkynauMM martepuana B BEPTHKAJIbHOM HANpPABICHUM, PEAKLMOHHBIE MaTe€pHAJIbI,
BBIXOJSIIIIME U3 BTOPOI BMelIaromeii mojoctu 151, cHavyana OTKJIOHSIOTCS BOOK, YTOOBI BOHTH B
MEPBYIO MOJIOCTh 152 1uisi MUPKYJSLUN MaTepuaja, a 3aTeM MPOTEKAIT BBEPX, YTOOBI MPOUTH
yepes BepXxHUil kaHan s 111 marepuana.

AHaJOrMYHO, CTeNeHb 3alOJHEHNUs. WHEPTHBIM HAIOJHSAIOIUM MaTepHaloM BO BTOPOM
BMeIaromed nmoinoctu 151 MokeT ObITh MEHbLIE WIM paBHA 33aJaHHOMY 3HaueHuro. CTerneHb
3aMIOJIHEHHUs] MHEPTHBIM HAMOJHSIOIKUM MaTepHalioM BO BTOpPOH BMewarowmen nojgoctu 151
paBHa o0meMy O00OBEMYy HWHEPTHBIX 3aMOJHSIOMINX MATEpUAJIOB, ACJIEHHOMY Ha 00BbEM BTOPOH
BMmeraromeii nojgocta 151. Takum 00pazom, MOXKHO PEAOTBPATUTD NMPUIIUIIAHUE H HAKOTUICHHE
KaTaJIM3aTOPHOHN MbUTH, YTOOBI 00ECTeUnTh PABHOMEPHBIN U CTAaOMIIBbHBIN Nepenas] JaBJIeHUs BO
MHOECTBE CJ10€B 30 3aChIKHU KaTaJIU3aTopa.

Kak nmoka3zano Ha ¢wur. 16-18, peaktop 1 ¢ BOCXOASIINM IMOTOKOM COAEPKUT MHOKECTBO
NEPBBIX NOJOCTEN 152 Ay HUPKYISALUU MaTepualia, KOTOPble HAXOAATCS HAPOTUB MHOXKECTBA
BEpPXHUX KaHAIOB 111 1151 MaTepuana BO B3aUMHO OJJHO3HAYHOM COOTBETCTBUU B BEPTUKAIBHOM
HampasjieHuu. Jlpyrumu CioBaMH, KOJIMYECTBO MEPBbIX NOJOCTEN 152 ans uupkyasauuu
Marepuaia MOXeT OBbITh PaBHO KOJMYECTBY BEPXHHX KaHanoB 111 nms marepuana, Kaxnias
nepsas HOJOCTb 152 and LMPKyJNALMUM MaTepuana HaxXOAUTCS HANpOTHB OJHOIO BEPXHETrO
kaHana 111 nis marepuana B BEPTUKAJIbHOM HANPABJICHUM, U KaKAbI BepxHUM kaHan 111 ans
MaTepuana HaXOAWUTCsS HANMPOTUB OAHOW MepBOM moyocTu 152 and uMpkyn suuyd MaTepuana B
BEPTUKAJIILHOM HaIlPaBJICHUU.

Bropoii neiieynaBnuBatomuii 3nemedT 150 MoskeT comep:karh 0OOJIOUKY, KOTOpas
MOXKET TPENCTaBIATh CO0OM ceTky JIKOHCOHa, W 000JIOYKa BTOPOTO MbLICYJIABIHBAIOLIETO
snemeHTa 150 MoOXxeT MMeTh BTOPYH0 BMeMArolyr nojocts 151 B Hell. Hampumep, BTOpON
NbUICYJIABJIMBAOLINI 3eMeHT 150 MokeT OBITh W3rOTOBJIEH M3 HMHEPTHOTO HATOJHSIOLIETO
Matepuana, obepHyToro cetkoil J[>xoHcoHa. BO3MOKHO, WHEPTHBIA HATOJHSIIOMUN MaTepua
MOXET TPEACTABIATh COOONW ONUH MM Oojiee MaTepHaJIOB U3 WHEPTHOTO OKCHZAA AITFOMHHUS,
MOPHUCTOr0 KePaMHUYECKOro Marepuajga M MOPUCTOrO MeTajuIM4eckoro marepuana. Hanpumep,
BTOpasi BMEILIAOLIAasl MOJOCTh 151 3amosHeHa kepaMUYeCKUMHU IIapuKaMu U3 UHEPTHOTO OKCUAA
AFOMUHUSL W/WJIA TOPUCTBIMU KEPAMUYECKUMH YaCTHLIAMH.

Bo3MOXHO, HIDKHMI KOHELl BTOPOTO MbLIEYJIABINBAOLIETO 3jeMeHTa 150 Haxogurcst B

KOHTAKT€ C HIKHEH NOpPWKUMHOW IuacTuHoM 120a, a BepXHUM KOHEL BTOPOro
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NbUICYJIABIUBAOLIErO 3J1eMeHTa 150 HaXOAUTCSl B KOHTAKTE ¢ BEPXHEN MPUKUMHON MIACTUHOU
110a. Takum oOpa3zom, peakMOHHBbIE MaTepHasbl MOTYT IOYTH IOJHOCTBIO BOMTHU BO BTOPYIO
BMEMIAIOIIYIO MOJOCTh 151 BTOpPOro mbuteyiaBiauBaroiero sieMenta 150, Tak 4To MOXKET ObITh
3a/iepKkaHo OoJpIle KaTaNU3aTOPHOH IbUTH, W BpeMsi paloThl peakropa 1 C BOCXOISAIIUM
IOTOKOM MOXXET OBbITh JIONOJHUTENBHO MpOMJIeHO. BO3MOXHO, MHOXECTBO BTOPBIX
NbUICYJABIUBAIOIIUX 3JIEMEHTOB 150 pacmonoxeHbl Ha PAacCTOSHMM B TOPU3OHTAJIBHOM
HaIlpaBJIEHUU.

Kak mokazano Ha ¢ur. 16-18, mepBas cTopoHa KaXAoH mNepBod mosoctu 152 s
LUPKYJISLUN MaTepuaa CHaOkeHa MePBbIM pa3esuTeIbHbIM 35ieMeHTOM 180, a Bropasi CTOpoHa
KaKJIOH MepBOH MosocTu 152 utst IUPKYJISIUE MaTepruajia CHaOKeHa BTOPBIM Pa3IeIUTEIbHBIM
snemeHTOM 190, npuyem nepsast CTOpOHA U BTOpPasi CTOPOHA HAXOAATCS HAIPOTUB APYT ApPyra B
TOPU30HTAJIBHOM HalpaBjieHUU. J[pyrumMu ClIO0BaMH, MEPBBIN pa3AeNUTeNbHbIN 3jeMeHT 180 u
BTOPOH pasfenuTenbHblil 31eMeHT 190 MoryT ObITh pacroyiOKeHbl HANPOTHUB JAPYr Apyra B
FOPU30HTAJbHOM HAMPABICHUH.

Ilepsolii pasaenuTenbHbiil 3eMeHT 180 cOAepKUT NEPBYIO HAKJIOHHYIO MiuacTuHy 181 u
NepBbIi ONOpHBIN 35eMeHT 182, olecrniedeHHbI Ha BepxHEW NprokuMHON ruractuHe 110a, a
BTOPOU Pa3AeNUTENbHbIN 3JIeMEeHT 190 comep:KUT BTOPYH HAKJIOHHYIO I1acTuHy 191 u BrOpoi
ornopHeIl 3nemeHT 192, obOecneueHHbIl Ha BepxHeill mprkuMHON tuactuHe 110a. Hrokauit
KOHELl MepBOM HAKJIOHHOW IUIaCTHHBI 181 COEIMHEH C MepBbIM ONOPHBIM 3JEMEHTOM 182 u
NPOXOAUT OT IEPBOrO OMOPHOro 3jneMeHTa 182 ko BTOpOW CTOpOHe (Hampumep, NpaBoOH
cTopoHe). BepxHuii kKOHel| BTOpOil HAKJIOHHOH TuacTuHbl 191 coenuHeH CO BTOPHIM OMOPHBIM
37eMeHTOM 192 1 MPOXOIUT OT BTOPOrO ONOPHOTO 3jeMeHTa 192 k nepBoii cTopoHe (Hanpumep,
NeBoi cropone). Hampumep, BepXHUI KOHEI] MepBON HAKJIOHHOW ruiacTuHbl 181 pacmonoken
CIpaBa OT HW)XHErO KOHLA MEepBOM HAKJIOHHOW IacTuHbl 181, a HMWXKHMI KOHeL BTOPOWU
HAKJIOHHOM M1acTUHBI 191 pacnonoskeH ciaeBa OT BEPXHEro KOHLA BTOPOH HAKJIOHHOW MJIaCTUHBI
191. HanpaBnieHne HaneBO-HAIMpPaBo (110 TOPU30HTAHN) YKa3aHO cTpenkoii B Ha ¢wur. 17.

ITo meHbLIEN Mepe 4acTh NMEePBON HAKJIOHHOW MiacThHB! 181 u Mo MeHblel Mepe 4acThb
BTOPOM HAaKJIOHHOW MjacTuHbl 191 pacnonoskeHbl OpsAMO Haj MNEepBOM MOJOCTBIO 152 nms
LUPKYJSLIMK MaTepHraia, TO €CTh MO0 MEHbLIEH Mepe 4acTh MEePBOM HAKJIOHHON muacTuHel 181 u
[0 MEHbIIEH Mepe 4acTb BTOPON HAKJIOHHOHM IUTACTUHBI 191 pacnonoskeHbl HAIPOTUB MEPBOHN
nosiocTy 152 1y HupKyJssLMKA MaTepuala B BEPTUKAJIbHOM HampasieHuu. 110 MeHblen mepe
4aCcTh MEPBOM HAKJIIOHHOM IIACTUHBI 181 pacnonokeHa HUKE IO MEHbILIEW Mepe 4aCTH BTOPOU
HAKJIOHHOW IIacTUHbI 191, 1 Mexny 1o MeHbllIell Mepe 4acCTbO NMEPBOM HAKJIOHHOW IJIACTHUHBI
181 1 mo MeHblIEe Mepe YacTbI0 BTOPON HAKJIOHHOW IutacTuHbl 191 onpenenen xanan 183 s

MaTepHana.
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PeakunoHHble MaTepuamnbl, BBIXOAALIME U3 BepxHero kaHama 111 gns marepuana,
OCTaHABJIMBAKOTCA 10 MEHBIIEH Mepe 4acCTbO MEePBOM HAKJIOHHOM NiacTuHel 181 u mporekaroT
IO/l HAKJIOHOM CHHM3Y BBEPX B HAIIPABJICHUHU MPOXOKICHUS NMEPBON HAKJIOHHOM IiacTuHbI 181.
ITockonbky nepBasi HAaKJIOHHAs IUIAaCTUHA 181 MPOXOIUT OT MEepBOro OMOPHOro 3jeMeHTa 182 B
HAINpaBJIeHUH, B KOTOPOM OHa NPHUOJMIKAETCS KO BTOPOMY pasfeIHTeNbHOMY 3yieMeHTy 190,
pPEaKLIMOHHbIE MaTepHasbl TAKXKe MPOTEKAIOT B ATOM HampasieHUH. OCTaHOBJIEHHBbIE BTOPBIM
pasnenuTenbHbIM 3JeMeHTOM 190, peakuMOHHBIE MaTepuanbl IOCTYHAOT B KaHal s
MaTepuasa U MPOTEKAIOT MO HAKJIIOHOM CBEPXY BHU3 BAOJb HAINIPABJIEHUS MIPOXOKACHUS BTOPOI
HAKJIOHHOW myiacTuHbl 191. B 5TOT MOMEHT KaTanu3aTopHas bUlb, BOBJIEYEHHAs! B PEAKLIMOHHbIE
MaTepHUabl, OTAEIAETCS U OCAXKAAETCS Ha BEPXHEH MOBEPXHOCTH MEPBOrO Pa3feIUuTENbHOTO
snemeHTa 180.

Bo3MoxHO, mepBas HakJIOHHas miacTuHa 181 um BTrOpas HakyoOHHas miuactuHa 191
pacnoyioKeHbl MapajuienbHO. BO3MOXKHO, MEpBbI ONOPHBIA 3J€MEHT 182 COmep:KUT MepBYIO
CTEP>KHEBYIO 4acTh 1821 u mepByrO MIaCTUHYATYIO 4acThb 1822, mpu 3TOM NepBasi CTep>KHEBas
yacte 1821 pacnonoxena Ha BepxHed nprkuMHON muactuHe 110a, a mepsas muiacTuHYaTast
yacTh 1822 pacnonokeHa rOpu30HTAIbHO HA NIEPBOM CTEP>KHEBOM JacTu 1821, u HUKHUM KOHeL
NepBOM HAKJIOHHOW IulacTUHbl 181 coenuHeH ¢ MNepBOM IUIACTMHYATOM dacThro 1822,
KaranusaTopHass mbpuUlb, YBJIEYEHHAs PEAKLUOHHBIMU MaTepUajaMH, MOXKET OCaXAaTbCsl Ha
BEPXHEHW MOBEPXHOCTH MEPBON MjacTUH4YATOM 4actu 1822, Btopol omnopHbiii 3jaeMeHT 192
COZEPKUT BTOPYHK) CTEPKHEBYIO 4acTh 1921 u Bropyr miacTuH4aTtyro 4acte 1922, npu sTom
BTOpasi CTep:kHeBas 4acTb 1921 pacnonoskeHa Ha BepxHeW NprkuMHON miactuHe 110a, a
BTOpasl MJIaCTUHYATasl 4acTh 1922 pacnoyiokeHa rOPU30HTAIbHO HAa BTOPOM CTEPXKHEBOM 4aCTH
1921, 1 BepxHUN KOHEL BTOPOM HAKJIOHHON MjacTuHbl 191 coenuHeH co BTOpOH NIaCTUHYATON
qacTero 1922.

Kax nmoxkazano Ha ¢wur. 19, 20 u 22, npmxuMHOe yCTpoicTBO 10 COmEpKUT BEPXHIOKO
NPWKAMHYIO To1acTuHy 110a, HUOKHIOW NPKUMHYIO miacTuHy 120a u BTOpoil MeMOpaHHBIH
O6mok 160, mpu 5TOM BepxHsAs NpwKUMHAs IutacTHHa 110a pacrmonokeHa Haa HIDKHEH
NPWKAMHONW TutacTHHOM 120a, a MHEPTHBIM HAMOJHSIOIINNA MaTEePHAT MOXET ObITh pa3MelleH
(3achinaH) MekAay BepXHeW MPYKUMHOM muacTuHOW 110a m HMKHEH MPUKUMHON TUIACTUHOU
120a. BO3MOKHO, WHEPTHBIN HAMOJHSIOLINI MaTeprual MOXKET MPEACTaBISTh COOOH ONUH TN
Oonee MaTepHaIoB U3 WHEPTHOTO OKCHIA AJFOMHHHMS, TIOPHCTOTO KEPAMHYECKOrO MaTepHaia u
MOPUCTOrO METAJUIMYECKOro marepuaina. Hampumep, kepamuyeckue LIApUKH W3 HHEPTHOTO
OKCHIAa AQJIOMUHHUS W/WIM TIOPUCTBIE KEPaMHYECKHE YaCTUIbl MOTYT OBbITh PaCHOJIOKEHBI
(3acbImanbl) MeXy BepxXHEH NMpHKUMHON rtacTuHOl 110a M HMKHEH NMPYKUMHOHN TUIACTUHON

120a.
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Kaxnas u3 BepxHel nprkUMHOU M1acTUHbI 110a 1 HUkHEN NpuKUMHON MtacTulbl 120a
pPacrojoKeHa Ha OKPY>XKHOM MNMOBepxHOCTU 211 creHku peakunoHHOW kamepbl 210, Tak 4TO
HIDKHSAS MPYDKUMHAS TotactiHa 120a MokeT ObITh mprskaTa K ciioro 30 3aChINKH KaTajau3aTopa.
Bepxusas npwkumHas rtactuHa 110a cHaOkeHa BepxHMM KaHanoMm 111 nns marepuana, a
HIDKHSIS IPYDKUMHAS 1iacThHa 120a cHabkeHa HWOKHUM KaHaioM 121 anst Marepuana, Tak 4To
PEaKLMOHHBbIE MaTepHabl MOTYT MPOXOAMTH 4Yepe3 BEPXHIOK MPMKUMHYH miacTuHy 110a u
HIDKHIOIO NPWKHUMHYIO IIacTuny 120a.

Bropoit memOpanHbIii 0110k 160 pacrnonoskeH MeXay BepXHEW MPHKUMHON TIACTHHON
110a n HwxkHeW npwxuMHONW macTMHOM 120a u umeer BTOpPOW BXOA 1Js rasa. [pyrumu
CJIOBaMH, BTOpPOW MeMOpaHHBIH OOk 160 MoOkeT ObITh PACHOJOXKEH B MPOCTPAHCTBE IS
3aM0JIHEHHUsI WMHEPTHBIM HAINMOJHSIOUIUM MaTepuasoM. l'a3 MOXHO mNoaaBaTb BO BTOPOU
MemOpaHHbIi 010k 160, TO ecTh ra3 MOXKET MOCTyNaTh BO BTOPOU MeMOpaHHbIi 010k 160 uepes
BTOpOH BxoJ 1uis ra3a. Ilox pelicTBueM pa3sHOCTH NABJIEHUH ra3 BO BTOPOM MeMOpaHHOM Oyioke
160 MOXeT mNpOXOAWUTh Yepe3 HAHOMOPbl H/MIM MHKPOIOPHI B CTEHKE TPYOKH BTOPOTO
mMeMmOpanHoro Omoka 160, urtoObl mpoHukare U auddyHIUpoBaTh ¢ 00pa3oBaHHEM
HAHOMY3bIPbKOB H/HJIH MUKPOITY3bIPHKOB.

HaHomy3pIppku W/WIM MUKPOIY3BIPKH MOTYT TPOJAYBAaTh WHEPTHBIM HAIOJIHSIOIINN
MaTepuall MEXAY BEPXHEW NPWKUMHOW muiacTuHOM 110a M HyKHENW NPUKMMHOW IUIACTUHON
120a, Tak 4TO KaTaaUM3aTOPHAsl IbUlb, 3aJ€P>KAHHASI WHEPTHBIM HAIOJHSIOLIUM MaTEepUAJIOM,
MOXKET OBbITh pacrpenesieHa Oojee paBHOMEPHO IO BCEMY MPOCTPAHCTBY AJisi cOopa MbUIH, TO
€CThb KaTaJM3aTOpHAsl IbLIb MOXKET OBITh pacrpeneneHa Oojiee paBHOMEPHO MEXIY BepXHeH
NPWKUMHON macTuHON 110a u HIKHEH nprkuMHO#N mmactuHoi 120a, 4ToObl MpenoTBpaTHTD
HAKOIJIEHUE KaTaJIU3aTOPHON NbUIM U 3acopeHue eil. Kpome Toro, 4acTb KaTajanu3aTOpHON NbUIY,
3a1ep’KUBA€MON MHEPTHBIM HAIMONHSKOIIUM MaTepPUAlIOM, MOXKET IPOTEKAaTb BBEPX BMECTE C
PEaKLMOHHBIMUA MaTepHAJIaMH, TaK YTO KaTaJH3aTOPHAs MbLUIb MOXKET ObITh pacrpenesneHa donee
PaBHOMEPHO B BEPTHUKAJIBHOM HAIPaBJIEHHH (OCEBOM HAIPABIEHHH peakTopa 1 ¢ BOCXOISIIUM
notokoM). Takum 00pa3oM, MOKHO TPENOTBPATHTh JIOKAJIbHOE 3aCOPEHHE, BBI3BAHHOE
Ype3MEePHbIM HAKOIUICHHEM KaTaJIM3aTOPHOH MbUIM B KAKOM-JTHOO MECTE, MOKHO YMEHBIIHTH
yBEJIUYECHHUE Nepenana NaBjieHus B cinoe 30 3achbIIKM KaTalInu3aTopa U MOXKHO JOMOJIHUTENBHO
NPOIJIUTE NIepuox padoThl peakTopa 1 ¢ BOCXOISIINUM ITOTOKOM.

Bo3mosxHO, BTOpO# BXOJ J1s1 raza BTOporo MemoOpaHHoro 6yoka 160 Moxer coobmarbes
¢ TpybonpoBoaoM At mogayu Bogopoaa. Takum oOpa3oM, BOZOPOA MOXKHO IOZIaBaTh BO BTOPOH
MeMOpaHHBIH Onok 160, Tak 4TO MOryT OBITh IMOJIy4€HBl HAHOIY3BIPBKH BOAOPOAA W/WIH
MHKpPONy3bIpbKH BoAopoaa. HaHomy3bIlpbku BOIOpPOZA W/ MM MUKPOITY3bIPbKH BOIOPOZIA MOTYT

JydlI€ CMEIMnBaThCs C He(bTerOI[YKTOM NyTEM paCTBOPCHUS ra3a B JKUAKOCTH, a IIPOCTPAHCTBO
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MEXIy BEpXHEN NMPYKUMHOM muiacTuHOoM 110a u HukHeW nprkUMHON miacTuHor 120a MOKHO
UCTIONIb30BaTh KaK MECTO /Il HAKOIUIEHHUsT HAHOIMY3bIPHKOB BOAOPOAA W/MIIM MHUKPOITY3bIPHKOB
BOZOPOZA [UUIsl CMELIMBAHMS U PACTBOPEHMS ra3a B XKUAKOCTH. 11ox nelicTBrueM BBITAIKUBAIOLIECH
CHIIbl He(PTENpPOAYKTHI OOJAJAI0OT ONpPENeNeHHbIM CABUTOBBIM 3(P(HEKTOM C HaHOIY3bIPbKaMH
BOAOPOZAA W/WJIM MHUKpPONY3BIPbKAMH BOAOPONA, TaK 4YTO HEPTENpOXYKTbI MOTYT OBITh
PaBHOMEPHO AMCIEPTrUPOBAHBI U HECTH AOCTATOYHOE KOJIMYECTBO HAHOIY3BIPHKOB BOIAOPOAA
W/WJTH MHUKPOITY3bIPKOB BOZOPOZA, TAKUM OOpPa30OM, CTEMEHb PEaKUH THIPUPOBAHUS MOXKHO
5(p(GEeKTUBHO pEeryaupoBaTh M TapaHTHUPOBATb, MOXKHO yiIydmuTh 3S(pdekTuBHOCTD U
OHOPOAHOCTh PEAKIIMH, & TAKXKE MOKET OBITh IMOJIYYEH JIYYIIUH pe3yJIbTaT THAPHUPOBAHUS.

Kak moxazano Ha ¢ur. 19, 20 u 22, peaktop 1 ¢ BOCXOASIIUM IOTOKOM MOKET
COZepIKaTh MHOJKECTBO BTOPBIX MeMOpaHHBIX OyiokoB 160, KOTOpBIE pACIONOXKEHBI C
OIpeneNieHHbIM HHTepBaoM. Hampumep, MHOKECTBO BTOPBIX MeMOpaHHBIX OJ0K0B 160 mMoryT
HaXOAUTbCA HA PACCTOSHUM JApPyr OT Jpyra B TOPU3OHTaJIbHOM HamnpasieHuu. llyrem
pa3MeLIeHnsT MHOXKECTBAa BTOPbIX MeMOpaHHbIX OiokoB 160 MOXHO mONy4uTh OOJbIIe
HAHOMY3bIPbKOB W/MJIH MUKPOITY3bIPbKOB. TakuM 00pa3oM, KaTaau3aToOpHas MbUIb, 3a7eprKaHHAs
MHEPTHBIM HATOJHSIOIUM MaTepHaOM, MOXeT ObITh pacrpeneneHa Oojiee paBHOMEPHO IO
BCEMY MPOCTPAHCTBY Ui cOOpa mbutd U Oojiee paBHOMEPHO paclpenesieHa B BEPTUKAIBHOM
HANpaBJIeHUH, 4YTOOBI JONOJHHUTEIBHO IIPEAOTBPATUTH SIBIEHHE MECTHOTO 3aCOPEHMS,
BBI3BAHHOE YPE3MEPHBIM HAKOIUIEHHEM KaTaJN3aTOPHON MBbUIM B KaKOM-THOO MeCTe, U Nepuo
paboTel peakTopa 1 ¢ BOCXOAALIMM TOTOKOM MOKET OBITh TOMIOJHUTENBHO IPOJIEH.

Bo3moxHO, Kakablii BTOpoi MeMOpaHHBIH Onok 160 pacrmoyioXeH BepPTUKAIBHO.
Hwxauii koHen 161 kaxmoro Broporo memOpaHHOro Ojoka 160 OTKpbIT ¢ oOpa3oBaHHEM
BTOpOro Bxozaa aisi ra3a. Kak mokasaHo Ha ¢ur. 20, mpmwKuMHOE ycTporcTBO 10 MOKeT
JOTIOJIHUTEIBHO CONEPKaTh BTOPYH TpyOy 174 nns BrOycka rasa, MMEROIIYK) MHOXKECTBO
BBIXOJZIOB JUISl Ta3a, M BTOpPbIE BXOZbI JUIsI ra3a MHOXKECTBA BTOPBIX MEMOpPaHHBIX OJOKOB 160
COEMHEHBI C MHOKECTBOM BBIXO/IOB JUJIs ra3a BTOPOU TpyOr! 174 nist Bycka ra3a BO B3aHMHO
OJHO3HAYHOM COOTBETCTBUHU. TakuMm o00pa3oMm, ra3 MOXHO IIOIaBaTh BO MHOXECTBO BTOPBIX
MeMOpaHHBIX 0JI0KOB 160 OIHOBPEMEHHO.

Kak mokazano Ha ¢ur. 19 u 22, npmwkuMHOe yCTpoicTBO 10 HOMOTHUTENBHO CONEPIKUT
COeMMHUTENbHYI0 TPyOy 172, mepBblii KOHEN KOTOPOH COeAMHEeH CO BTOpoi Tpydoit 174 mns
BIIYCKa Ta3a, a BTOPOH KOHEI[ MOXET co0o0MmAaThbcsi ¢ TPyOONPOBOIOM IS MONAYH BOXOPOIA.
CoenunurenpHast Tpyda 172 MoxkeT mpeactaByisaTh cobol nutanr. Hampumep, coenmHHUTETbHAS
TpyOa 172 mosker mpencraBisaTh coOol Merajuimueckuil nuiaHr. ITockosbKy HuTaHr oOnamaer
OTIpeNIeNIEHHON PACTSHKUMOCTBIO (TIPOBUCAHUEM), JUTMHA IIJIAHTa MOXKET U3MEHAThCs. [TockonbKy

BTOpOii MeMOpaHHBIH Onok 160 u BrOpas TpyOa 174 anms Bhycka rasa MOTyT NEpeMeINaThCs
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BBEpX U BHU3 BMECTE€ C BEPXHEH MNPHXUMHONW muacTuHOM 110a M HUXKHEN NPUKUMHOU
riacTuHoM 120a, amHa coenMHUTENBbHON TPYObI 172 MOKET N3MEHSTHCS MPU IBHKEHHH BBEPX
U BHU3 BTOpOH TpyObl 174 nnis Bmycka rasa, 4TO IO3BOJSIET M30€XKaTh YTEUKU B MeECTE
COEMHEHUs] COeNMHUTENbHON TpyObl 172 u BTOpO# TpyObl 174 11t BIycka rasa, a Takxe B
MeCTe COCOUHEHHs MeEXIy COeIWHHUTENbHOH TpyOoil 172 m TpyOompoBOOOM AJsi MOxa4u
BOZOPOAA.

Bepxnuii koner 162 kaxmoro Broporo Mmemopannoro 6yoka 160 3akpeiT. Kak mokasano
Ha ur. 20, npwKUMHOE YCTPOHCTBO 10 HOMONHUTENBHO CONEPKUT 3aMbIKaroLIyo TpyOy 171,
HMMEIOIYK) MHO>KECTBO KOMMYHUKALIMOHHBIX OTBEPCTHUH, U BEPXHHE KOHILIBI MHOKECTBA BTOPBIX
MeMOpaHHBIX OJOKOB 160 coenmuHEeHBl ¢ MHOXKECTBOM KOMMYHHKALIMOHHBIX OTBEPCTHI BO
B3aUMHO OJTHO3HAUYHOM cooTBeTcTBHH. [IyTeM obecriedenus 3ambikaroimeii TpyOsr 171, BepxHuit
KOHELl Ka)X/IOr0 BTOpOro MeMoOpaHHoro 6yioka 160 MOXHO jierde 3aKpbiBaTh, TO €CTh, BEPXHUE
KOHIIBI MHOJKECTBA BTOPBIX MeMOpaHHbIX OJOKOB 160 MOXKHO 3aKpbITb TOCPEICTBOM
3aMbIKaromed Tpyosr 171.

Kak nokasano Ha ¢ur. 30, 31 u 36, peakTop 1 ¢ BOCXOASIINM MMOTOKOM JIOMOJHUTEIBHO
comepxxut pacnpenenurens 70 momauu u nuraromyr Tpyoy 730. Pacnpenenurens 70 momauum
PacCIOIOKEeH B peakUMOHHON kamepe 210 u uMeer BXOA JUIsl MaTepuaja U MHOXKECTBO BBIXOJIOB
IUIl MaTepualia, KOTOpble OTKPBITHI BHH3, a MuTaromas Tpyda 730 coenuHeHa ¢ BXOAOM IS
MaTtepuaia pacrpenenuress 70 nogayu.

Takum oOpa3om, OnHa 4YacTh PEAKLHMOHHBIX MAaTepUaiOB MOXET NOCTyNaTh B
peakunoHHYI0 kamepy 210 uepe3 Bxon 220 gyt peak{MOHHOTO MaTepuaia U NpOTeKaTb CHU3Y
BBEPX, & ApPyras 4acTb PEAaKLUOHHBIX MATEPUAJOB MOXKET MOCTyHaTb B pacmpenenurenb 70
nojayu 4yepe3 muraromyr Tpyoy 730, u 3aTeM mokumath pacnpenenutens 70 momauu depes
BBIXOJ U MaTepuaja pacnpenenurens 70 mogadyd v MOCTynaTh B PeakMOHHYIO kamepy 210.
Jlpyras 4acTb peakLIMOHHBIX MAaTepUAJIOB MPOTEKAET CBEPXY BHU3 B pPeakLMOHHON kamepe 210,
9TOOBI KOMIIEHCHPOBaTh M OCJAaOWTh yOapHOE BO3JEHCTBHE S5TOH YacTH PEAKLHOHHBIX
MaTEpUAJIOB, a 3aT€M MIPOTEKAET CHU3Y BBEPX BMECTE C 3TOM YaCTbIO PEAKLIMOHHBIX MATEPUAJIOB.

ITpu obecnieuenun pacrpenenutenss 70 Moma4u ¢ BBIXOAOM JUISI MaTepHaia, OTKPBITBIM
BHU3, OIHA 4aCTb PEAKLMOHHBIX MAaTE€PUAJIOB MOXET MPOTEKaThb CHU3Y BBEPX, a Apyras 4acTb
PEAKLMOHHBIX MaTEPHaJOB MOXET IMpPOTeKaTh CBEpXy BHU3. TakuM o0Opa3oMm, KHHETHUECKas
SHEPrusi OAHON YaCTH PEAKLMOHHBIX MATEPHAIOB MOKET OBITh YMEHBIIEHA C MOMOIIBIO IPYTOi
YaCTH PEAKLMOHHBIX MaTepPHAJIOB, YTOOBI KOMIIEHCUPOBATh M YMEHBIIUTh YAAPHOE BO3JEHCTBIE
OJHOM 4aCTH PEaKLMOHHBIX MaTePHAJIOB, TEM CAMbIM MOAABIISAA NepeMelenne cyiosi 30 3aChIku

KaTajinn3aTopa, 4TOOBI 3HAYUTETHHO YMEHBIINUTDb a6pa31/IBHOG HUCTHUPAHUE YaCTHUL] KaTaJIn3aTopa



43

IPU COYAAPEHHUSAX M, TAKUM O0pa3oM, 3HAUYUTENIbHO YMEHBLINTHh KOJHYECTBO OOpasyrolieics
KaTaJIM3aTOPHOM NBUIH.

Kpome TOro, mockosibKy yaapHOE BO3LAEHCTBHE OJHOU YaCTU PEAKLMOHHBIX MaTE€pUaJIOB
MOXeET OBITb KOMIIEHCHPOBAHO W YMEHBIIEHO, INPIKUMHOE ycTpoiictBo 10 Moker nerue
OIyCKAaTbCsl, TO €CTb MPIKUMHOE ycTpoiicTBO 10 Moker npmwxkumath cioil 30 3achInku
KaTajJu3aTopa Jydlre u ObicTpee, TakuM o0pa3oM, abpa3sMBHOE UCTUPAHUE YaCTHUIl KaTalIn3aTopa
NPU COYOAPEHUSIX MOXKET OBbITb IOMOJHHUTEIbHO 3HAYUTENBHO YMEHBIIEHO, M KOJIMYECTBO
00pasyroIencs: KaTaau3aTOPHOH MbUTH MOXKET ObITh JOMOJHUTEIBHO 3HAYUTEIbHO YMEHBIIEHO.

Kak mnokaszano Ha ¢ur. 30 u 36, pacnpenenutens 70 mOAa4Yul CONEPIKUT HIKHHHA
pacnpenenuTens 710 nomauu, pacnoyioxkeHHbI oA cioeM 30 3achinku karanusaropa. HuxHuii
pacnpenenutens 710 mopmadunm MMeEET HMIKHHUM BXOJ [JIsl MaTepuajga U MHOXKECTBO HIKHHUX
BBIXOZIOB ISl MaTepualia, KOTOPbIE OTKPBITHI BHU3, U HWXKHUM BXOJ IJIs1 MaTepuana HUKHErO
pactipenenutenss 710 momaum coemumHeH ¢ mnuTaromed TpyOor 730. Ilockombky ymapHOe
BO3JICHCTBHE PEAKLMOHHBIX MAaTepUajoB Ha €0 30 3aChIIKM KaTaau3aTOpa YMEHBIIAETCS B
HaIPaBJIeHUU MOJAa4YU MaTepuasa, TO €CTb YAAPHOE BO3AEHCTBUE PEAKLMOHHBIX MAaTEPHUAIOB HA
cior 30 3achIIKM KaTaau3aTOpa YMEHBLIAETCSl CHU3Y BBEPX, yAApPHOE BO3JEHCTBHE 4YaCTH
PEAKLMOHHBIX MAaTEpUAJIOB MOXKET OBITh JIydllle KOMIIEHCHPOBAHO M YMEHBIIEHO IyTeM
pasMelneHus1 HikHero pacnpenenutens 710 momaunm Huke ciost 30 3aChIIKM KaTaJIu3aTopa.
Takum oOpasom, nepemenieHre cinosi 30 3aChIIKK KaTalU3aTOpPa MOKET OBbITh YMEHBIIEHO, U
NPWKUMHOE YCTPOUCTBO 10 MoOxeT mnpuxkumaTh cjaoi 30 3acChIIKU KaTaau3aTropa Jydlle U
ObicTpee, TakuM 00pazoM, abpa3MBHOE HCTHPAHUE YAaCTHIl KAaTalIu3aTopa IPU COYAAPEHUSIX
MOXKET OBITh 3HAYUTENIBHO YMEHBLIEHO, U KOJHYECTBO OOpasyIOLIeHCsl KaTaJIu3aTOPHON IbLIH
MOXKET OBITh 3HAYUTEIHPHO YMEHBILIEHO.

Kax nokaszano Ha ¢ur. 30 u 36, pacnpenenurenp 70 mogadd MOXKET JOMOJHUTEIBHO
COZAEpKaTh BEPXHMI pacnpenenurenb 720 momaydu, pacnoyiOKEHHbIM Haja cioeM 30 3achIiKu
karanu3aropa. Bepxuull pacnpenenurens 720 nogayu MMeeT BEPXHHUI BXOA AN MaTepuasa U
MHO>KE€CTBO BEPXHMX BBIXOAOB I MaTepuana, KOTOPble OTKPBITBI BHU3, U BEPXHUN BXOA U
Matepuaia BepxHero pacrnpenenutens 720 momgadu coeAnHeH ¢ nurtaromel Tpyooit 730. Takum
oOpazom, Oosbliiee KOJHMYECTBO PEAKLMOHHBIX MATEPHAIOB MOXET CHadasla MPOTEKaTh CBEPXY
BHU3 B PEaKkLMOHHOHN kamepe 210, Tak 4TO yaapHOe BO3AEUCTBUE PEAKLMOHHBIX MAaTEpUAJIOB,
MPOTEKAILINX CHU3Y BBEPX, MOXKET OBITh JOMOJHHUTEIBHO KOMIIEHCHPOBAHO U YMEHBIICHO, U
NPWKUMHOE yCTpOUCTBO 10 MoxeT mpuxkumaTrh ciaoil 30 3aChIIKM KaTaau3aTopa Jydlle U
ObicTpee, TakuMm o0OpaszoMm, mnepemMemieHue ciosg 30 3aChIIKM KaTalu3aTropa MOXET ObITh

YMEHBIIEHO, a0pa3HBHOE HCTHPAHHME YaCTHUI[ KaTalu3aTopa NpPU COYAAPEHUAX MOXKET ObITh
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3HAYUTENbHO YMEHBIIEHO, U KOJIMYECTBO OOpa3yroIneicsl KaTaliu3aTOPHONW MBUIM MOXKET OBbITh
3HAYUTEJIbHO YMEHBIIEHO.

Kak mnokazano Ha ¢ur. 30 u 36, peakrop | ¢ BOCXOAALIUM IOTOKOM COIEPKUT
MHOKECTBO pacrnpenenurened 70 mogayd U MHOXKECTBO cjoeB 30 3aChIIKM KaTajau3aTopa,
pacCIoJOXKEHHBIX B BEPTHKAJIbHOM HampasieHuu. BepxHuil pacnpepenutens 720 mnonauu
obecnieueH Hajx KaXAbIM cioeM 30 3aChIIKM KaTajau3aTopa, 3a UCKIIOYEHHEM CaMOro BEPXHEro
cnosi 30 3achIMKK KaTalu3aropa, a HWXKHHE pacmpenenutenb 710 momadu obecrieueH Mox
KaXbIM cJioeM 30 3aChINKH KaTaiu3aTopa, 3a UCKJIIOUEHUEM CaMOro BEpXHero ¢iios 30 3aChIlku
karanu3aropa. To ecTb, Ay MHOXkeCTBa CyoeB 30 3aChINKM KaTalu3aTopa, 3a HUCKIIOUYEHHUEM
caMoro BepxHero cjosi 30 3achIlIKM KaTaau3aTtopa, BepXHUM pacnpeaenurens 720 nopgadu
pacnoyiokeH Haj KaxkabpM ciaoeM 30 3aChIKM KaTajnu3aTtopa, a HUXKHUHM pacnpeaenurens 710
MOJa4M PACHOJIOXKEH NOA KaxkapiM ciaoeM 30 3acChlIKM KaTajnu3aTropa, TaK 4YTO BEPXHUMU
pactipenenutens 720 nmomauu pacnpenenutens 70 mopgadud U HWXKHUN pacnpenenurtens 710
nojayu Apyroro pacnpeaenurens 70 mogadu pacrosoKeHbl MEXNY ABYMsl COCEIHUMH CIOSMHU
30 3achINKHU KaTanu3aTopa.

Takum oOpa3om, OoJplnee KOJNUYECTBO PEAKIMOHHBIX MAaTEPUAIOB MOXET CHadaja
NPOTEKaTb CBEPXYy BHU3 B peakUUOHHOW Kkamepe 210, Tak 4YTO yAapHOe BO3JEHCTBHE
PEAKLMOHHBIX MAaTEpUAJIOB, NPOTEKAIOIINX CHU3Y BBEPX, MOXKET OBbITh JOMOJHUTEIbHO
KOMITIEHCHPOBAHO M YMEHBIIEHO, nepemeleHne cinosi 30 3achllIKU KaTalnu3aTopa MOXKET OBITh
YMEHBIICHO, U MPWKUMHOE ycTpodcTBO 10 Moker sydiie u ObicTpee mprokuMmarh cioit 30
3aCBIIKM KaTalnu3aTopa, TaKUM o0pa3oM, aOpasMBHOE HCTHPAHUE YACTHIl KaTajlu3aTopa IpH
COYNApeHUsiX MOKET ObITh 3HAYUTENBPHO YMEHBIIEHO, M KOJHYECTBO OOpa3yromeics
KaTaJIN3aTOPHOMN MBUTA MOXKET ObITh 3HAYUTEIBHO YMEHBIIEHO.

PeakTop 1 ¢ BOCXOOAIIMM IOTOKOM MOXET JOINOJHUTEIBHO COJAEpKaTb BEPXHUI
pactipenenutens 740 nnsg UUPKYJIUPYIOLIEro MaTepualia, HIWKHUN pacnpeaenutens 750 nns
UPKYJUPYIOIIero Marepuaia u TpyOy 760 1isi LMPKYJUPYIOLMEro marepuana. BepxHwuii
pacnipenenutens 740 Ais UUPKYJIUPYIOIIEro MaTepuaia pa3MeLleH B peaKLMOHHON kamepe 210
U PacrojioKeH HaJ CaMbIM BepXHUM cjoeM 30 3aChIlKU KaTajlu3aTopa U UMEET BEPXHUN BXOJ
IUIsT LUAPKYJHMPYIOLIEro MaTepHhalla U MHOXKECTBO BEPXHHUX BBIXOAOB A LUPKYJIHUPYIOLIErO
MaTepuaa, KOTOPble OTKPBITHI BHU3.

Hwxuuii  pacnpepenurens 750 s UUMPKYJIUMPYIOLIErO MaTepuaa pa3MeLleH B
peakimoHHOM kamepe 210 u pacmojokeH HuKe camMoro BepxHero cios 30 3aceinku
KaTaJM3aTopa, HO BbIME APYrHX cioeB 30 3aChINKH KaTauu3aTtopa (3a HCKIOYEHHEM CaMOro
BepxHero cnost 30 3acemku  Karanusaropa). Hwkuuii  pacnpemenutens 750 pns

LUPKYJHUPYIOLIErO0 MaTepuaja HMMEET HIDKHUNW BXOHX Ul LMPKYJIUPYIOIIEro Marepuana U
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MHO>KE€CTBO HI)KHHMX BBIXOAOB AJIsI LUPKYJHUPYIOLIErO MaTepuana, KOTOpblE OTKPBITHI BHMU3.
ITepBblit koHen TpyObl 760 Aist LUPKYIUPYIOLIEro MaTepuana coodmaercs ¢ Bbixoaom 230 ans
PEaKLIMOHHOTO MaTepHaja, a BTOPOH KoHel TpyObl 760 mis LUPKYJUPYIOLIEro Marepuaia
cooOImaeTcst ¢ KaKIbIM U3 BEPXHEro BXOAA IS LUPKYJIMPYIOLIEro MaTepuaia U HUXKHEro BXoJa
ST LUPKYJIHUpYIOIero marepuana. Takum oOpa3oM, yAapHOE BO3JEHCTBHE PEaKIMOHHBIX
MaTepuaioB MOXKET OBbITb JOMOJHUTENBPHO KOMIIEHCHUPOBAHO W YMEHBIIEHO, M TNPIKUMHOE
ycTpoicTBo 10 MOkeT mpuKUMaTh Ci1oi 30 3aChIKM KaTanu3aTtopa Jydine U ObICTpee, TaKuM
oOpasom, nepemerneHre cyiosi 30 3aChITKU KaTaTM3aToOpa MOXKET ObITh YMEHBIICHO, a0pa3uBHOE
UCTHpPAHUE YaCTHUI] KAaTAJIN3aTOpa MPU COYAAPEHHUAX MOXKET OBITh 3HAYUTENIbHO YMEHBLIEHO, U
TaKUM 00pa3oM, KOJUYECTBO OOpPa3yIOIIEHCs] KaTaau3aTOPHOHN MbUTH MOXKET OBITh 3HAYUTEIBHO
YMEHBLIEHO.

Kak mnokazano wa ¢ur. 30 u 36, peakrop 1 C BOCXOASIIUM TIOTOKOM COHEPIKUT
NPIKUMHYIO PeLIeTYaTY0 KpPbILKY 770, CKONB3ALIYI OMNOPHYK pemerky 780, MHOXECTBO
cinoeB 30 3achIIKM KaTaau3aTopa M MHOXKECTBO MNPUKUMHBIX ycTpoucTs 10. IIpmxumnoe
YCTPOUCTBO 10 COmEPKUT TPETHIO HANPABJAKOMIYI0 173 CKONBXKEHUs, PACHOJIOKEHHYHO Ha
OKPY>KHOH NOBEPXHOCTH 211 cTeHku peakimoHHON kamepsl 210, n nprxuMHyr0 miactuny 130a,
PaCIONIOKEHHYIO Ha TPEThEN HanmpaBJAOLIEN 173 CKOIbKEHHS ¢ BO3MOKHOCTBIO MEPEMEILECHUS
BBEPX M BHM3. [lisi MHOXKecTBa cyioeB 30 3aChIIKM KaTaJIM3aTopa, 3a MCKIIOYEHHUEM CaMOro
BepXHEero c¢ios 30 3acellKM KaTalnu3aTopa, MNpHXKUMHbIE InacTuHel 130a  MHOXeEcTBa
MPWKUMHBIX YCTPOUCTB 10 MOTYT MPUKUMATBLCSA K MHOKECTBY €J10€B 30 3aChIKHU KaTaau3aTopa
BO B3aMMHO OJJHO3HAYHOM COOTBETCTBUH. J{1s1 MHOKECTBa CcyioeB 30 3acChIKK KaTalu3aTopa, 3a
HCKJIFOUEHHUEM CaMOro BepxHero cyosi 30 3aChINKU KaTaau3aTopa, HIWKHUN pacnpenenuTens 710
MO/Iauy PaCIHOJIOKEH MMOA KaxabIM ciaoeM 30 3achllIKM KaTalau3aTopa W psaoM co cioeM 30
3aCBhINIKU KaTajJu3aTopa, a BepXHUMl pacnpeaenutens 720 mogayu pacroiiokeH MEXAY KaKIbIM
cioeM 30 3aChINKU KaTaJIU3aTopa U MPKUMHOM tutactTuHo# 130a, criocoOHOH MpHKUMAaTh CIIOH
30 3achINKU KaTaiau3aTopa.

IIpuxumHas peweryatas kpbllika 770 pacnosiokeHa Haj CaMbIM BepXHUM cioeM 30
3aCBIKM KaTaJIM3aToOpa, a BEPXHHUM pacmpepenutens 740 ans LUPKYyJUPYROLIErO MaTepuala
pPacnoyioKEeH MEXJy NPWKMMHOM peluerdaTol Kpelnkod 770 M cambiM BepxHUM cioeMm 30
3achllKU KaTtanuzatopa. Ckonb3siimasi onopHas pemierka 780 pacronoxkeHa Ha OKpPY)KHOH
noBepxHOCTH CcTeHku 211 peaxkumoHHON kamepel 210 ¢ BO3MOMKHOCTBKO NEPEMEILEHHS B
BEPTUKAJIILHOM HampasieHnd. Hanpumep, OkpyskHas NMOBEpPXHOCTb 211 CTEHKHM peakLUOHHOU
kamepbl 210 mMoker ObITh CHaOkeHa HANpaBJIIOLIEH CKOJBbKEHUs, HA KOTOPOW pacroyioKeHa
CKOJb3sAIass omnopHas pemerka 780 ¢ BO3MOXKHOCTBIO IEPEMELIEHUST B BEPTUKAIBHOM

HanpasieHuu. Ckonb3simas onopHas pewerka 780 pacrnonokeHa HUXKE CaMOr0 BEPXHEro CIIOos
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30 3achIKM KaTaau3aTopa, TaK 4YTO CaMblil BepXHUH cjaoW 30 3aChINKU KAaTaJIU3aTOPa MOXKET
MOAJEPKUBATLCS HA CKOJIB3ALIEH ONOpHOU pewmerke 780, a HYXHUHI pacnpenenutens 750 nms
LUPKYJUPYIOLIEr0 MaTepuana pPacrojioKeH MEXAY CKOJb3SALEe OmopHOW pewerkon 780 u
CaMbIM BEPXHUM cj10eM 30 3aChINKU KaTaJIu3aTopa.

Kak nokazano Ha ¢ur. 1 u 3-7, peaktop 1 ¢ BOCXOASIIMM MOTOKOM JOIOJHHUTEIHEHO
COZIEPKUT yCTpPOUCTBO 60 ISl yhaleHus MbUIM, pa3MELIeHHOEe B peakUMOHHOW kamepe 210 u
PaCIONIOKEHHOE HaJ NpHXKUMHBIM ycTpoiictBoM 10. VYcrpoiictBo 60 nnst yaaneHusi MNbLUIA
COIEPKUT HWXKHIOW IutacTuHy 610a, cpepnroro mmactuHy 620a, BepxHIOW macTuHy 630a,
MHOXXECTBO TPETbUX IbUICYJIABIMBAKOLINX 3JeMEHTOB 0640a M MHOXECTBO YETBEPTHIX
nblIeyJaBIuBaIuX 35eMeHToB 650a. Cpennsst mactuHa 620a pacronoxkeHa MeXAY HUXKHeH
nnactuHoi 610a u BepxHel mactTuHol 630a B BEpTUKAJIBHOM HamnpasieHud. HuxHsAa nnactuHa
610a cHabOxeHa MHOKECTBOM MEpBBIX KaHAOB 611a mis martepuana, cpennsisi mactuHa 620a
CHaO)keHa MHOXECTBOM BTOPBIX KaHaJoB 62la mia martepuana, a BepXHss miactuHa 630a
cHa0keHa MHOJKECTBOM TPEThUX KaHaOB 63 1a myst MaTepuana.

MHOKeCTBO TpPEeTbUX NBbUICYNABIMBAOIINX 3JIeMEHTOB 640a pacnoyIOKEeHbl MEXIy
HIDKHEHN nnacTuHou 610a u cpenHel nuactuHOM 620a B BEPTUKAJIBHOM HAINPABIEHUH, U KaKbIH
TPETUN NbUICYJABIUBAKOIUN 351eMeHT 640a pacrnosoKeH HAlpOTUB YaCTU HUKHEH IUIAaCTHHBI
610a 6e3 nmepBrIX kaHaoB 611a 1y MaTepuana B BEpTUKAIBHOM HAIPABIEHUH, TO €CTh KaXIbIi
TPETUH NbUICYJIABIUBAOIINN 351eMeHT 640a He HAXOAUTCST HAIIPOTHUB NEPBbIX KaHAJIOB 611a mus
MaTepuaja B BEPTUKAJIBHOM HampaBieHUU. MHOXKECTBO TPETbUX IIbLICYJIABIMBAKOLINX
37eMeHTOB 640a HaxOAsTCs HAallpOTUB MHOXKECTBA BTOPBIX KaHaloB 62la nys marepuana BO
B3alMHO OJIHO3HAYHOM COOTBETCTBHUM B BEPTHKAJIbHOM HampasjieHuUu. TO €CTb KONIMYECTBO
TPETHUX MbLIEYJIABIMBAIOIINX 3J1€MEHTOB 640a paBHO KOJMYECTBY BTOPBIX KaHaJoB 621a s
MaTepualia, Kaxaplil TPETUN MbUICYJIaBIUBAKOLINI 3JeMeHT 640a HaxOaUTCA HANPOTHUB OJHOTO
BTOPOro KaHana 621a nys Matepuana B BEPTHKAJIbHOM HAMPABJICHUH, U KaKAbIM BTOPOU KaHa
621la pna mMarepuana HaXOAUTCS HANPOTUB OJHOIO TPETHErO MbUICYJIABIMBAIOIIETO 3JIEMEHTA
640a B BEpTUKAJIBbHOM HaIPABJICHUU.

MHOKeCTBO 4eTBEPTHIX MNBbUICYNABIMBAKOIINX 3J1€MEHTOB 650a pacnoyioKeHbl MEXIY
cpenHei muactTuHON 620a u BepxHel niuacTuHON 630a B BEpTUKAIbHOM HANpPABIECHUHU, U KAXKIbIN
YETBEPThINA NbUICYJIABIUBAOIINI 3J1eMeHT 650a HaXOQUTCSl HAIPOTUB YaCTHU CPEJHEN IIaCTUHbI
620a 6e3 BTOporo kanajia 621a ans Marepuana B BEPTHKAIBHOM HAIIPABICHUH, TO €CTh KaXIbIi
YETBEPTBINA MbUICYJIABIUBAKOIUN 3J1eMEeHT 650a HEe HAXOAUTCSI HAPOTUB BTOPBIX KaHAJIOB 621a
IUIsl MaTepuasla B BEPTHKAJbHOM HAampaBiIeHUH. MHOXKECTBO YETBEPTHIX MbLICYJIABINUBAIOIINX
31eMeHTOB 650a HaXOAsATCsA HANPOTUB MHOXKECTBA TPETbUX KaHAIOB 631la s marepuana BO

B3aUMHO OAHO3HAYHOM COOTBETCTBUU B BEPTUKAJIBHOM HaIPABJICHUH. To ecTp KOIMYECTBO
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YETBEPTBIX NbUIEYJIABIUBAKLINX 3JIEMEHTOB 650a paBHO KOJIMYECTBY TPETbUX KaHAJOB 631a s
MaTepuasa, KaK[Abli 4YETBEPTHIA MbUICYJIABIUBAIOIINN 3JeMEHT 650a HaXOAUTCS HANPOTUB
OZIHOIO TPEeThEero kanana 631a qyist maTepuana B BEpTUKAJIbHOM HAIIPABJICHUH, U KaXIbId TPETUH
kKaHas 63la s marepuasnia HaXOAUTCSl HANPOTHUB OJHOIO YETBEPTOrO IbLICYJIABIUBAIOLLETO
sneMeHTa 650a B BEpTUKAJIbHOM HAIIPABICHUU.

Bcnencreue BBITANKHMBAIOMIEH CHUJIBI PEAKIIMOHHBIX MAaTEpPHAIOB M KoyueOaHHs pacxona
W/WITN JaBJIEHUs] PEAKLMOHHBIX MaTepPUAJIOB HEM30EKHO BO3HUKAET abpa3sMBHOE HCTHUPAHUE
YaCTHI] KaTaJu3aTopa MPU COYNAPEHUSX, CIEJOBATENIBHO, MOKET OOpPa3OBBIBATHCS HEKOTOPOE
KOJIM4ECTBO Katanu3aTopHoil meuiu. Ilyrem pasmemenus ycrpoiictsa 60 and yaaneHHs NbUIH
HaJ NPWKUMHBIM YCTpOWCTBOM 10 Karamu3aTopHas MblIb, MNEPEHOCHMAsl PEAKLUOHHBIMU
MaTepuajaMH, MOXKET OBbITb 3a7epikaHa YCTPOWCTBOM 60 Iuis yIaJeHUsl MbUIH, YTOOBI
MPENOTBPATUTD 3aCOPEHHUE KaTAIN3aTOPHON MbUIBIO BbIxoAa 230 mis peakLIMOHHOIO MaTepuala
U JTOTIOJIHUTENIbHO MPOJIUTE CPOK CIYKOBI peakTopa 1 ¢ BOCXOASIINM ITOTOKOM.

PeakunoHHbBIE MaTepHaiibl, NPOXOAAIINE Yepe3 NpPHKUMHOe ycTporictBo 10, cHauana
MOMNAJA0T B MPOCTPAHCTBO MEXAY HUXKHEHN rnacTuHON 610a u cpennen nnactuHon 620a uepes
nepsblil kaHan 611la nnsa marepuana. IIockonbky TpeTbU MbLIEYJIABIUBAIOIIME 3y1eMEeHThl 640a
HE HAXOASTCsl HAPOTUB NEPBBIX KaHAJIOB 611a g mMaTepuana, a HAXOASATCS. HAIIPOTUB BTOPBIX
KaHaIOB 62la myna marepuasna B BEPTUKAJIBHOM HANPABJICHUM, PEAKLHUOHHBIE MaTEpHUAJIbL,
MOCTYNAKIIUE B NMPOCTPAHCTBO MEXAY HUKHEHN macTuHOW 610a u cpenHeit nnactuHou 620a,
OTKJIOHSIOTCST BOOK, NOCTymas B TPETbU IbUICYJIABIMBAIOIINE 3JeMeHTbl 640a, a 3arem
MOCJIEIOBATEIbHO IMPOXOAAT Yepe3 TPEThbU IbUIEyJaBIMBAaIOLIME dJIeMeHTbl 640a U BTOpBIE
KaHaJibl 621a n71s Matepuana U NMOCTYNAKOT B IPOCTPAHCTBO MEKIY CpeAHel MiacTuHON 620a u
BEpXHeH miacTuHom 630a.

ITockonpky 4eTBepThIE MbUIEYIABIMBAIOIINE 3JIEMEHTbl 650a He HaxOASTCS HANPOTHUB
BTOPBIX KaHajoB 02la nns Marepuana, a HaxOOATCs HANPOTUB TPETbUX KaHaioB 631la mis
MaTepuasa B BEPTUKAJbHOM HAINpABICHUHU, PEAKLUOHHBbIE MATEpUANbl, MOCTYNAKIIUE B
MPOCTPAHCTBO MEXAY CpenHeil miacTuHon 620a u BepxHeW mnactTuHOW 630a, OTKJIOHSIIOTCS
BOOK, TOCTymasi B YETBEPTHIC IMbUICYJABIUBAIOLINE 3JIeMEHThl 650a, a 3aTeM BBIXOIAT W3
ycTporictea 60 Ayl yaaneHus NbUIM MOCAEAOBATENBHO Yepe3 YETBEPThIE NbLICYJIABINBAKOLINE
snemMeHTel 650a u Tperbu KaHanel 631a ana marepuana. IlyTeM OTKIOHEHHS PEaKLIMOHHBIX
MarepuaioB 3PQPEeKTUBHOCTh yAaneHus Nnbutd (3¢(HEeKTUBHOCTh yJIaBIUBaHUs) ycTpoicTBa 60
IUISL YAAJIEHHS TTbUTH MOJKET OBbITh YIIydIIeHa.

Kak mokazano Ha ¢wur. 3, TpeTbu MbUISYJIABINBAIOIINE 3JieMeHThl 640a He HAXOISTCS
HAIIpOTUB NEPBBIX KaHaloB 6lla nnd marepuana B BEPTUKAJIBHOM HAINPABIEHUHU, IEPBBIC

KaHasbl 011a 1 MaTrepuana He HaXOASTCS HAIIPOTUB BTOPBIX KaHAJIOB 62la st MaTepuana B
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BEPTUKAJIILHOM HAIPABJICHUH, BTOpbIE KaHaibl 62la st Marepuana He HaxXOAATCs HANPOTHB
TPeTbUX KaHAIOB O3la 1 Marepuana B BEPTUKAJIBHOM HAMNPABJICHUU, U YETBEPTHIE
NbUICYJIABIMBAOLIME 3JIEMEHThl 050a HE HaxOoOATCsl HAaNpPOTUB BTOPBIX KaHAIoB 62la md
MaTepuaja B BEPTUKAJIbHOM HAmNpasiIeHUU. TpeTpU MbLICYJAaBIMBAIOIIME 3JeMEHTh 640a He
HAXOAATCA HANpPOTUB 4YETBEPTHIX MbUICYJABIUBAKOIINX 3JeMEHTOB 050a B BEpTHUKAIBHOM
HamnpaBJI€HUH, TO €CTb TPETbU MbLIEYJABIUBAOIINE OJeMeHTbl 640a U 4YeTBepThIe
NbUICYJIABJIMBAIOLIME 3JIeMEeHThl 650a pacmosioKeHbl CO CMELIEHHWeM Jpyr OT Jpyra B
TFOPU30HTAJbHOM HampasjieHUW. YeTBepThble MNblIeyJaBIMBaOIMe 3jeMeHTbl 650a MOryT
HAXOJUTCsl HAIIPOTUB NEPBBIX KaHAIOB 611a a5 MaTepuasna B BEPTUKAJIBHOM HAIPABJICHUU.

Kak mokazano Ha ¢ur. 1 u 7, Bce muacTuHbl U3 HIKHeH minactuabl 610a, cpemHei
riacTuHbl 6202 1 BepxHEH miacTuHbl 6302 MOTYT OBITh PACTIONOKEHBI TOPU3OHTAIBHO U MOTYT
OBITH HETIONBMKHO PACIIOJIOKEHBl HA OKPY)KHOH moBepxHOCTH 211 CTEHKHM peakIMOHHOM
kamepsbl 210.

Bo03MOXHO, HM>KHHMI KOHELl TPEThEro NbUIEYJIaBINBAKOLIEro dyeMeHTa 640a HaxoauTCs B
KOHTAaKT€ C HIWXKHEH IutacTUHOW 610a, a BEpXHUI KOHEL TPEThEero NbUICYJIaBINBAKILETO
sneMeHTa 640a HAXOOUTCS B KOHTAakTe co cpemHed muactmHOi 620a. Takmm oOpasom,
pEaKLMOHHbIE  MaTepHalbl MOTYT IOYTH  TMOJHOCTBKO  NPOXOAUTH  4Y€pe3  TPETbU
IbUIEYIABJIMBAOLINE 31eMEHThI 640a, Tak 4TO MOXKET OBbITh 3a7iepKaHo OOJIbIIIE KaTaIn3aTOPHON
IObUIM, U BpeMsl paboThl peakTopa 1 ¢ BOCXOASIIUM ITOTOKOM MOKET OBITh JOMOJHUTENBHO
IIPOJIEHO.

B03MOkHO, HUKHMI KOHEL[ 4YeTBEPTOrO MbLIEYJIABINBAKOLIErO 3J1eMeHTa 650a HaXOAUTCS
B KOHTAKTE€ CO CpenHel muactuHoi 620a, a BEpXHUI KOHELl YeTBEPTOrO MbLIEYJIABINBAIOIIETO
sneMeHTa 650a HAXONUTCS B KOHTAKTe C BepxHel mmiuactuHo 630a. Takum oOpazom,
PEaKLMOHHBbIE MaTepUalbl MOTYT TMOYTH TOJHOCTBIO IPOXOAUTb YEPEe3 YETBEPTHIE
IbUICYJIABJIMBAOLINE 3JIeMEHThI 650a, TaK 4TO MOXKET OBbITh 3a7epKaHO OOJIbIe KaTAIN3aTOPHON
nbUTH, W BpeMsi paboTel peakTopa 1 ¢ BOCXOISIIUM IMOTOKOM MOKET OBITh JOIMOJHHTEIBHO
IPOAJIEHO.

Kak nokasano Ha ¢ur. 1 u 7, Mexny IByMs COCEIHIMH TPETbUMH IbLIEYJIABIHBAIOIIUMHU
snemeHTamMu 640a oOpa3oBaHa BTOpasi MOJOCTh 60la I LUPKYSIMMM MaTepuala, M BTOpas
MOJIOCTh 661a st NUPKYJIALMKY MaTepuaia pacroyioKeHa HAIpOTUB NEpBOro kaHana 61la s
MaTepuasa B BEPTUKAJIBHOM HampaBleHUM. Mexay JAByMs COCEIHMMH YE€TBEPTHIMU
IbUICYJIABIMBAOLIUME 3yieMeHTaMu 650a oOpa3oBaHa TPEThsl MOJNOCTh 062a Ui LUPKYJISALUH
MaTepuana, U TPEeTbs MOJOCTb 662a A LUPKYJSIUUU MaTepuajla PaclojOKE€Ha HANpPOTUB
BTOpOro kaHajma 62la s marepuana B BEPTUKAJIbHOM HampaeieHUU. Takum oOpasom,

KOHCTPYKILUS ycTpolicTBa 60 1Jis yaaleHust MbUIH SBJIsIETCs O0Jiee pa3yMHOM.



49

Kak nokasano Ha ¢ur. 1 u 7, KaXaplii TpETHI NbUICYJIABINBAOLINHI 351eMeHT 640a umeer
TPETBK) BMELIAKOINYI0 IMOJOCTh 64la, KOTOpas 3amnojHEHAa WHEPTHBIM  HAMOJHSIO UM
MatepuasoM. Kaxzaplli 4eTBEpThIM MbUICYNABIUBAKOIINN 3JeMEeHT 650a HUMeeT 4eTBEPTYIO
BMELIAOLIYIO MTOJIOCTh 651a, KOTOpas 3aroJHEHa HHEPTHBIM HAIOJIHAOIIUM MaTEPHAIOM.

B03MOXHO, MHEPTHBIN HAONHAIOIMNN MaTepHal MOXKET MPEACTaBIATh COOOH OAMH WM
Oonee MaTepHaNOB M3 MHEPTHOTO OKCHIA ATIOMHUHMS, IIOPUCTOTO KEPAMUUECKOrO MaTepHaia u
MOPUCTOTO METAJNIMYECKOro Marepuana. Hampumep, Tperbs BMmemaromasi mnojiocts 641la
3aMoJiHeHa KePAMUYEeCKUMHU LIAPUKAMH M3 WHEPTHOTO OKCHAA AJTFOMHUHHS H/MJIH TOPHUCTHIMU
KepaMUYECKMMM YaCTULIAMHM, U 4YeTBepTas BMelawowmas nojoctb 65la  3amonHeHa
KePAMUYECKUMH INApUKaMU W3 HMHEPTHOIO OKCHAA QIIOMHMHHUS  HW/WIH  TOPUCTBIMH
KepaMHUYECKUMH YaCTULIAMH.

Hanpumep, nuamerp KepamMHYECKUX IIAPUKOB M3 HHEPTHOTO OKCHAA AJIOMUHHUSA B
TpeTbell BMemaroIneii monoctu 641a Moxker ObITh OOJNBbIIE HaMeTPa KEPAMHYECKHX IAPHKOB U3
MHEPTHOTO OKCHJA AJIIOMHMHHUS B 4YETBEPTOH BMewaromed momoctu 651a. Takum obpasom,
KaTaJM3aTOpHAasl MbUTb OonblIero pasmepa (Oonee KpymHbIE YAaCTHIBI) MOXKET OBITH 3a/epKaHa
TPETBUM IMBUICYJIABIUBAOIUM 3JeMeHTOM 640a, Torna Kak KaTaJlu3aTOPHAasi MbLIb MEHBILIErO
pa3mepa (Oosee MeJKHE YacTULIbI) MOXKET ObITh 3a7epKaHa YETBEPTHIM MbUICYJIABIHBAIOIIIM
sneMeHTOM 650a, TaK YTO MOKET OBITh peayn30BaH MHOTOYPOBHEBBII 3aXBaT.

Kax nokaszano Ha ¢ur. 12, 14 u 15, peaktop 1 ¢ BOCXOAAIINM MOTOKOM AOMOJHUTEIBHO
COZIEPIKUT YCTPONCTBO 60 115 yAaneHus MbliIk, KOTOPOE pa3MELIeHO B PeaKLMOHHOM kamepe 210
U PACHOJOXKEHO Had NPUXKUMHBIM ycTpoicTtBoMm 10. VcerpolictBo 60 nans yaaneHus NbUIA
comepkut riacTuHy 610b 11 ocakeHus! MbUTH, MHOJKECTBO Pa3eIUTENbHBIX IIIHHIPOB 620b
U MHOKECTBO pasfenuTeNbHbIX Kpbimek 630b. ITnactura 610b nist ocakaeHus mbutd CHaOXKeHa
MHOKECTBOM YeTBEPThIX KaHAIOB 61 1b nyist marepuana.

MHOKECTBO pa3feNuTeNbHbIX HIIHHAPOB 620b pacmonokeHbl Ha miactuHe 610b ms
OCAKIEHMs] ThUIM, HIDKHUI KOHEI[ KaXKIOro pa3feiuTeNbHOro mwimHapa 620b OTkpeIT ¢
oOpazoBanmeM Bxoma 6021b 1y marepmana, a BEPXHUH KOHEI KaXIOTO pPa3IeUTENbHOTO
mwimHapa 620b oTkpeiT ¢ oOpa3soBaHueM BbIxoma 622b nmnst martepuana. Bxomer 621b s
MaTepuansa MHOKECTBA pPa3AENUTENbHBIX LWIMHAPOB 620b coemuHEHBI C MHOMKECTBOM
4eTBEPThIX KaHajoB 611b nns mMatepmana BO B3aWMMHO OZHO3HAYHOM COOTBETCTBHH. [[pyrummu
CJIOBaMHM, KOJIMYECTBO BXOAOB 621b myms MaTepuana pasaenuTeNbHBIX INIMHAPOB 620b MokeT
OBITH PAaBHO KOJIMYECTBY YETBEPTHIX KaHajoB 611b mns marepuana, BxomHoe orBepcTHe 621b
U MaTepuaia KakKIoro pa3AeluTeNIbHOro muinHapa 620b coenquHeHO C 4eTBEPThIM KaHAJIOM
611b nust marepuana, U KaXaplii 4eTBepThId kaHan 611b ana marepmana coenuHeH CO BXOAOM

621b nys MaTepuaa OTHOTO pa3IeauTeNIbHOrO nruHApa 620b.
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MHOXeCTBO pa3faeuTeNbHbIX Kpbimiek 630b  pacmoyioskeHbl HAJ MHOMKECTBOM
pa3ieNnuTeNbHbIX IMIUHAPOB 620b BO B3aMMHO OAHO3HAYHOM COOTBETCTBUHU. [lpyrummu
CJIOBaMH, KOJMUYECTBO PA3JENUTENbHBIX LIMINHAPOB 620b MOXET OBITh pPaBHO KOJHYECTBY
paszmenuTenbHbIX Kpelmek 630b, kakmas pasgenutenbHas Kpblka 630b pacronoskeHa Han
OIHUM pa3JeNUTeNbHbIM IIHIMHAPOM 620b, n onHa pasaenurenbHas kpeiuka 630b obecneuena
HaJl K&KABIM Pa3IeNUuTeNbHbIM HHAPOoM 620b. PaznenurenbHble kpbimku 630b HaxomsTcs Ha
PACCTOSIHUU OT COOTBETCTBYIOIIUX Pa3eUTEbHbIX IIUHAPOB 620b, TO eCTh pa3aenuTeNbHbIe
kpbiikn  630b  HaxomATCsT HAa PAacCTOSHUM OT  Pa3IeMTENbHBbIX  IMIUHIPOB  620b,
PacnoNIOKEHHBIX O] HUMU.

PeakuinoHHble MaTepuanbl, NPOXOAALINE Yepe3 NPUKUMHOE yCTpoHCcTBO 10, mocTynaroT
B paszmenuTeNbHble LWMHAPHI 620b mocnenoBaTtenpHO depe3 deTBepThie KaHaibl O11b s
Marepuaia M BXoabl 621b s marepuana, NMPOTEKAOT CHU3Y BBEPX M OTKJIOHSIOTCS TIOA
NEUCTBUEM pa3leUTeNbHBIX Kpblmek 630b, Tak 4YTO KaTaqu3aTOpHAs MbUIb, YHECEHHAs
pPEaKLMOHHBIMU MaTepuajaMu, ocermaer Ha ruactuHe 610b nns ocaxkpeHuss mbutH TOZ
JEWCTBUEM CHJIBI TSDKECTH, TAKUM O0pa3oM peajn3yeTcs OCAKIACHHE KaTalIU3aTOPHOH IBLIH.
IlyTeM OTKJIOHEHHs PEAKLMOHHBIX MAaTE€pPHAJIOB, TO €CTb WU3MEHEHUs HAIpaBI€HUs IIOTOKA
PEAKLMOHHBIX MaTEepPHANIOB, MOXXHO 5((EeKTHBHO NPEROTBPAaTUTh YHOC PEAKIHOHHBIMU
MaTepUaJlaMi KaTaJIM3aTOPHON MbUIM B PEAKLUOHHBIX MaTepHaslaX U3-32 YPE3MEPHO BBICOKOHN
CKOPOCTH IOTOKA PEAKLUOHHBIX MAaTEPUAJIOB.

IIytem pasmelnenus ycrpoictsa 60 1y yaaneHus NbUIM HaA NPUKUMHBIM YCTPONCTBOM
10 xaTranu3aTopHas MbUIb, IEPEHOCUMAsl PEAKIIMOHHBIMU MaTepuaaMH, MOXeT ObITh 3a/ieprKaHa
ycrpoiictBoM 600 Ui yHoajdeHus MbUIM, 4YTOOBI TMPENOTBPATHTH 3aCOPEHHE KaTaJIu3aTOPHOU
NbUTBIO BbIxona 230 aiisi peakiMOHHOTO MaTepualia U JOTOJHUTENBbHO MPOUIUTE BpeMsi pabOThI
peakTopa 1 ¢ BOCXOASIIIUM MOTOKOM.

Bo3moxkHO, Kaxknmasi pas;menurenbHas Kpblmka 630b Moxker OBITh BBINOJHEHA C
BO3MOYKHOCTBIO TEPEMEIICHUSI BBEPX U BHHU3. TakuM 00pa3oM, Mo Mepe TOro, Kak KOJIUYECTBO
KaTaJIM3aTOPHOMN TbUTH, OCaKIaromieiicss Ha miactune 610b s ocaskaeHus MbUTH, TOCTENEHHO
YBEJIMYUBACTCS, Pa3feuTeNbHas Kpblmka 630b MokeT mepeMerarbcsi BBEPX, TaK YTO MOXKET
NOJ/IEPKUBATBCSA TPOCTPAHCTBO Ui LUPKYJSIIMHM PEAKIIMOHHBIX MATEPUATOB U MOXET OBIThb
obecrieueH 3((eKT ocakAeHUsT KaTaJu3aTOPHOW MbUIH, Tak, 4TOOBI 3()(EKTUBHO 3a/1epPIKUBAThH
KaTaJIM3aTOPHYIO TbUTb U MOJAEPKUBATh CTAOWJIbHBIN Mepenaj AaBJIeHHsS B CJIOE OCAKIEHHOM
KaTaJIM3aTOPHOM NBUIH.

BosmoxxHo, o0ox BbICTYna pasnenuTenbHOM Kpblmku 630b Ha ropu3oHTaNBHON
IUIOCKOCTH  PAcCIlOJIOKEH Ha BHEIIHEH CTopoHe 0007a BBICTYNAa COOTBETCTBYIOLIETO

pazgenuTenbHOro muiauHApa 620b Ha ropH3OHTAJbHON IUIOCKOCTH. Takum oOpaszom, Oosbliee
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KOJINYECTBO PEAKIMOHHBIX MAaTEPUAIOB MOXET OBITh OTKJIOHEHO, TEM CaMbIM MOXXHO JIyHIIe
yJIaBJIMBATh KaTalu3aTOpHYIO nbUtb. Kak nmokasano Ha ¢ur. 14, pasnenurenbHas kpeimka 630b
umeet Gopmy pyropa.

Kax nokaszano Ha ¢ur. 12, 14 u 15, ycrpoiictBo 60 11 yaaneHus MbUIA JOMIOJHUTEIBHO
COIEP KHUT BEPXHIOK TacTHHY 640b U MHOXKECTBO BHELTHUX LMIMHAPOB 650b. HinkHuil koHen
K)KIOro BHEUIHero LumHapa 650b coemmHeH ¢ miactuHOW 610b anms ocaxnaeHus NbUIH, a
BEPXHHMI KOHEIl KakKIOro BHeHHero uwiuHapa 650b coeawHeH ¢ BepxHel miactuHou 640b.
MHOXECTBO pa3AeNUTENIbHbIX HIUHAPOB 620b pacmojio’KeHbl BO MHOMKECTBE BHELIHUX
UIUHAPOB 650b BO B3aMMHO OJHO3HAYHOM COOTBETCTBUM, M MHOJKECTBO Pa3[eIUTENbHBIX
kpbeimek 630b  pacmoyioskeHbl BO MHOXKECTBE BHEINHMX IWIMHAPOB 650b BO B3aUMHO
OTHO3HAYHOM COOTBETCTBHM. TO €CThb Kaxnblii BHeIHWH mmmHAp O050b cHaOXeH OXHUM
pa3zmenuTenbHbIM IUTHHAPOM 620b u onmHOM pasnmenuTenbHOM Kpblmkod 630b. BryTpeHHS
OKpY’KHasi TMOBepXHOCTb 651b BHemnero wwmuHzApa 650b oOpasyer mMOBEPXHOCTH
HANPaBJSIIOLIEH CKOJBKEHUs], M Pa3leNuTeNbHas Kpbimka 630b mepekpsiBaeTcs ¢ BHYTPEHHEH
OKPY’KHOW TOBepXHOCTBIO 651b  coorBercTByromero BHemHero wwiamHpa 650b ¢
BO3MOXKHOCTBIO TIEPEMELIECHNs BBEPX U BHU3. TakuM 00pa3oM, KOHCTpyKuus ycTpoiictsa 60 mis
yIaJIeHUs TBUTH SIBJSIETCS: OoNiee pa3yMHOI.

Kaxk nokazano Ha ¢ur. 12, 14 u 15, pasnenurensHble muuHApbl 620b pacnonoxeHbl Ha
OKpy>kHOW moBepxHocTH 211 creHku peakunoHHOW kamepsl 210, u BepxHue muacTunel 640b
PacIoIOXKEeHbl HA OKPY>KHOM MmoBepxHOCTH 211 cTeHkHn peakunoHHON kamepsl 210. Bo3MoxHO,
KaXKJIbIi pa3fenuTeNbHbli nmnHAp 620b cHaOKeH COemquHHUTEIbHOM MacTHHON 660b, KoTOpas
MOXKET TiepeMelaTbCsi BBEPX M BHHU3, a pa3aeiuTeibHas Kpbimka 6030b coemuHeHa C
COOTBETCTBYIOLIEH COEIMHUTENbHON IuacTHHON 6060b (coemuHuTenbHAs MacTuHa 660b
pacroNio’keHa Ha COOTBETCTBYIOINEM pa3fenuTeabHOM wuiauHape 620b). Takum obpaszom,
KOHCTPYKIUsI yeTporcTBa 60 1Jis yaaleHusl bUTH SIBJIIETCS 00Jiee pa3yMHOM.

Kak mokasano Ha ¢ur. 8, 10 u 11, peakrop 1 ¢ BOCXOIALIMM MOTOKOM JOHOJHHTEIBHO
COZEPKUT yCTPOUCTBO 60 IS yajneHus NbUIH, KOTOPOE Pa3MeIeHO B PeaKLIMOHHOM kamepe 210
U PacCHoJIOKEHO HaJ NpWXKUMHBIM ycTpoiicTBoM 10. YcerporictBo 60 ana yaaneHus MbLIA
COIEPKUT HWXKHIOW InacTuHy 610c, cpemnroro mmactuHy 620c¢, BepxHIOK MmiuacTuHy 630c,
MHOXKECTBO Pa3feIUTENbHBIX LHWINHAPOB 640C, MHOXKECTBO Pa3feNMUTENbHbIX Kpbllek 650c u
MHOXeCTBO (pubTpyromux mmnHApoB 660c. Cpennsist muactuHa 620C pacmojioKeHa MEXIY
HIDKHEHN r1acTuHoU 610¢ u BepxHel macTuHou 630¢ B BEpTUKAJIbHOM HAIPABJICHUH.

Huxasas nnactuaa 610¢ cHabkeHa MHOXKECTBOM MNeEPBBIX kKaHaoB 611c mns matepuana,
BepxHsis 1iactuHa 630c cHaO)keHa MHOXKECTBOM TPEThbUX KaHajioB 631c s marepuana, u

WHEPTHBIN HAMOJHAKOLUNA MaTepHas PacoOKEH MEXAy BepxHel miuacTuHou 630c u cpenHen
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miactuHoOi 620c. BO3MOXKHO, HHEPTHBIN HAIOIHSIOMINNA MaTepUal MOKET MPEACTaBJIsATh COOOM
OJHUM WK OoJiee MaTepuasoB M3 MHEPTHOTO OKCHIA AJTIOMHMHHUS, MOPUCTOrO KEPAMHUUECKOTO
MaTepuasa U MOPUCTOrO METaUIMYeCKOoro marepuana. Hampumep, xepaMuyeckue IIApUKU U3
MHEPTHOTO OKCHIA QJIIOMUHUS W/WIM TOPUCTbIE KepaMUYeCKHe 4YacTUIbl MOTYT OBbITh
pacIonokeHsl (3achIaHbl) MEKAY BepxHel racTuHoit 630c¢ u cpeaneit mactuHoi 620c.

MHOX€eCTBO pPa3AEIUTENbHbIX LUIMHAPOB 640C pacmnoioKeHbl HA HUXKHEW IUIaCTHHE
610c, HWKHHUI KOHEN KaKIOro pasfeuTebHOro uuiuHapa 640c OTKpHIT ¢ oOpa3oBaHHEM
BXxoza 641c¢ nns marepuana, BEpXHHUI KOHEL KaKIOrO pa3eauTeabHOro nuinHapa 640¢ oTkpuIT
c obOpa3oBaHueM Bbixona 042¢ Ijisi MaTepuajia, ¥ BbIXOABI 642C Ui Marepualia MHOXKECTBa
Pa3leNUTENbHBIX LUIUHAPOB 640C COEAUHEHBI ¢ MHOXKECTBOM IEpBbIX KaHajioB Ollc mns
MaTepuasa BO B3aMMHO OJHO3HAYHOM COOTBETCTBUM. MHOKECTBO pa3AeUTENbHBIX KPBILIEK
650c pacnoyokeHbl HAaJ MHOXKECTBOM pAa3AENUTENbHBIX LUIUHAPOB 640c BO B3aUMHO
OIHO3HAYHOM COOTBETCTBUH, U PA3AEIMUTENbHbIC KPBIIIKU 650C HAXOOATCS HAa PACCTOSHUHU OT
COOTBETCTBYIOIIHX PA3AEIUTENbHBIX HUIHHAPOB 640cC.

Kaxxnprit punprpyromuii numuaap 660c pacnonokeH Ha HIDKHeH mactude 610c¢, mepsast
gacTh 6601¢ Kaxaoro GUIBTPYOLIEro MIHHAPa 660C pacnooKeHa MeX1y HIDKHEH IUIaCTHHOM
610c u cpeanent muacTuHoN 620¢ B BEPTUKAJIBHOM HANPABJICHUH, & BTOPAsi 4aCTb 662¢ Kaxa0ro
¢unpTpyromero mumHApa 660c pacmojiokeHa MeXAy CpeaHei rutactuHor 620C U BepxHel
niaacTUHOW 630c B BEPTUKAIBHOM HAIpaBiI€HUH, IPU 3TOM IepBas 4acTb O061c kaxaoro
¢unbTpyromero muuHapa 660c cHaOkeHa BXOIOM 663¢ ayisi mMarepuaja, BTOpas 4acTb 662¢C
Kaxaoro ¢uusrpyromero wuwimHApa 660c cHaOkeHa BbIXOAOM 064c s marepuana, a
bunbTpyromuid UIHHAP 660C 3aMoNHEH WHEPTHBIM HANOJHSIOMIUM MaTepuanioM. Bo3MOXKHO,
WHEPTHBII HATOJHSIOIUI MaTeprall MOXKET MPEACTaBIATh COO0i OnMH Win 0ojiee MaTepHaioB
U3 HHEPTHOIO OKCHJAA aJIOMMHHUS, IOPUCTOrO KEpaMHMUYECKOr0 MaTepuaja W IMOPUCTOro
METAJTMYECKOro  marepuana. Hampumep, ¢uiabTpyommii mwimHAp 660C  3amojHeH
KEPAMUYECKUMH INApUKAMH W3 HWHEPTHOrO OKCHAA QIIOMHHUS WK  TIOPUCTBIMH
KepaMHUYECKUMH YaCTULIAMH.

PeakuinoHHble MaTepuabl, NPOXOASALINE Yepe3 NPUKUMHOE yCTpoicTBO 10, mocTynaroT
B pasfenuTenbHble LUIUHAPBI 640C mocienoBaTeNbHO 4epe3 NepBble KaHaiel 611c nms
MaTepuana MU BXoAbl 641c ana marepuaina, NPOTEKAOT CHU3Y BBEPX W OTKIOHSIOTCS IOA
JNEHCTBUEM pa3ACIUTENbHBIX Kpblllek 650C, Tak 4YTO KaTaJlu3aTOpHAsl MbUIb, 3aXBaY€HHAas
PEAKLIMOHHBIMU MaTepHalaMHi, OCEAaeT Ha HIbkHel miactuHe 610c mox neilcTBUeM CHIIb
TSDKECTH, TAaKUM 00pa3oM peann3yercsi OCAKAeHNE KaTaln3aTopHON nblid. I[lyTem oTkiIoHEeHus
PEaKLMOHHBIX MAaTepUAIOB, TO €CTb W3MEHEHHUsl HalpaBJl€HUs IIOTOKAa PEaKLUOHHBIX

MaTepHuajoB, MOXHO 3(PQPEKTUBHO MNPENOTBPATUTh VYHOC PEAKIHOHHBIMH MaTepualaMH
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KaTaJU3aTOPHOM NbUIM B PEAKLUOHHBIX MaTepHalax H3-3a YPE3MEPHO BBICOKOW CKOPOCTH
MIOTOKA PEaKLMOHHBIX MaTEPHUAJIOB.

3areM OTKJIOHEHHbIE PEAKLIMOHHBIE MaTepHajbl MOCTYNAT B (PUIBTPYIOIUE LUIUHAPHI
660c uepe3 BXxoabl 663C A MaTepuana, U OTKJIOHEHHbIE PEAKLIMOHHbIE MaTepHaibl (OOBIMHO
NpoTeKaIue B OOKOBOM HAMpPABJICHUH) MOTYT OMBIBATh MOBEPXHOCTH (DHUIBTPYIOIINX
HWIMHAPOB 660C, 4YTO MOJNE3HO [ MPEeAOTBpALlEHUs 3aCOPEHUsl KAaTaJIU3aTOPHON IMbUIBIO
MOBEPXHOCTEH (UIBTPYIOMX LWIMHAPOB 660c (0co0eHHO BXOmOB 663C misi Marepuania).
WHepTHBI HAMONHSOMMNA MaTepraid B (PUIBTPYIOIIMX LUIHHApaX 660Cc MOXET 3aaep KUBaTh
KaTaJIM3aTOPHYIO MbUIb, NEPEHOCUMYIO PEAKLIMOHHBIMU MaTEepHaTaMHU.

PeakunonHble MaTepuasibl B (PUIBTPYOLMX LIMHAPAX 660C MOTYT BBIXOAHMTH U3
buapTpyromux IMHAPOB 660c yepe3 BeIXONbI O64C i MaTepualia W TMOMAAaTh B
MPOCTPAHCTBO MEXAY CpenHeil muactuHol 620c u BepxHed muactuHoN 630c. HMHepTHBI
HAIOJIHAOIIUI MaTepuaj, pPacHoJIOKEHHBIM MexAy BepxHell muactuHou 630c u cpenHen
njaacTUHOW 620C, MOXET 3aepKUBATh KATAIU3aTOPHYIO MbUIb, MEPEHOCUMYIO PEAKLMOHHBIMU
MaTepHajJaMH, BBIXOISAIIMMHU U3 (PHIBTPYIOIIUX LUIHHAPOB 060C, W, HAKOHEL], PEeaKIMOHHbIE
MaTepHUasbl BBIXOASAT M3 ycTpoicTtBa 00 U yaajeHus NbUIM 4epe3 TPeTbH KaHaibl 631c and
Marepuaa.

Takum oOpaszom, KaTanu3aTOpHasl MbUIb, IMEPEHOCHMAsl PEAKIMOHHBIMU MaTepUasIaMH,
MOXET yJIaBJIMBATHCS MHOTO Pa3, TEM CAMBbIM MOJKET OBITh pean30BaH MHOIOYPOBHEBBIH 3aXBaT
KaTaJM3aTOPHOH MbLIHM, MEPEHOCUMOI PEaKLMOHHBIMH MAaTepUalaMH, 4TOOBI MPEJOTBPATHTH
JIOKAJIbHOE 3aCOpPEHHe, BOZHUKAIOLIee U3-3a KaTaanu3aTopHOU nbiiu. Hanpumep, katanusaTopHas
nbUlb Ooybliero pasmepa (Oosee KpyINHBIE YaCTULIbI) 3aIEPXKUBAETCS Pa3AeTUTEIbHBIMU
Kpbllnkamu 650¢, Toraa Kak KaTalu3aTopHast MbUTh MEHbLIETO pa3Mepa (0ojiee MeJK1e 4aCTHIIbI)
3aepKUBAETCsl (PUIBTPYIOIIUMHU HIIHHAPAMU 060C M WHEPTHBIM HAIOJHSIOLIMM MaTEPHAJIOM,
PacnoyIOKEHHBbIM MEKAy BepxHel rmnactuHoi 630c¢ u cpeanelt mnactuHon 620c.

Ilyrem pasmerenus ycrporctsa 60 mis ynaleHus NbUIM HaJ NPY>KUMHBIM YCTPOMCTBOM
10 xaTanu3aTopHAas MMbLUIb, IEPEHOCHMAsl PEAKIIMOHHBIMH MaTepHaIaMH, MOXKET OBbITh 3a/ieprKaHa
ycrpoiictBoM 60 Ui yHoajeHus MbUIM, YTOOBI NMPEAOTBPATUTH 3aCOPEHHE KaTaJU3aTOPHOU
IBbUTBIO BbIxona 230 aisi peakiMOHHOTO MaTepualia U JOTIOJHUTENbHO MPOUIUT BPEMsl pabOThI
peaktopa 1 ¢ BOCXOASIIUM MOTOKOM.

Bo3moxkHO, Kaxkmasi paszmenurenbpHas Kpeimka 650Cc MoXeT ObITh BBINOJHEHA C
BO3MOXKHOCTBIO ~TIEPEMELICHNUsT BBEpX U BHU3. TakuM o00pa3oMm, Korza KOJIUYECTBO
KaTAIM3aTOPHOM  MbUIM, OCAXKIAIOLIENCs Ha HWkHeW ruiactuHe 610c¢, mnocTteneHHO
YBEJIUYUBAETCs, Pa3AC/IUTENbHAsl KpbIiKka 650C MOXET NepeMeInaTbCsi BBEPX, TaK YTO MOKET

NOAACPIKUBATBCA MNPOCTPAHCTBO AJII LUPKYJISALUN PCAKIUOHHBIX MATEPHUAJIOB U MOKET OBITH
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obecriedeH 3((eKkT OcCakaeHHs KaTaTU3aTOPHON NbUIH, 4YTOOB! 3 (EKTUBHO 3a1eP’KUBATh
KaTaJIM3aTOPHYIO IbUIb U MOJAEPKUBATh CTAOMIJIbHBIN Mepenaj AaBIeHHUS B CJIOE€ OCAKICHHOU
KaTaJIM3aTOPHOM NBUIH.

BosmoxxHo, o0ox BeICTYNAa pa3fenuTenbHON Kpblmkd 650c Ha TrOpPH3OHTANbHON
IUIOCKOCTH  PACHOJIOKEH Ha BHEIIHeW CTOpoHe 0004a BBICTYHNAa COOTBETCTBYIOLIETO
pazznenuTenbHOro uMHApa 640¢ HAa TOPU3OHTANBHON TUIOCKOCTH. Takum oOpaszom, Gosbiuee
KOJINYECTBO PEAKLIMOHHBIX MAaTEPUAJIOB MOKET ObITh OTKJIOHEHO, TMOCPEACTBOM Yero MOXKHO
Jydille yJIaBJIUBATh KaTaJu3aTOPHYIO MblIb. Kak mokazano Ha ¢wur. 10, pa3genurenbHasi KPbILIKa
630b umeer popmy pynopa.

KosddunmeHnT 3amomHeHUss MHEPTHBIM HAIMOJHSIOIIUM MAaTePHAIOM MEXAY BEpXHEH
mjactuHon 630c u cpeaHell miacTuHOW 620C MeHbIIE WIM PaBEH BTOPOMY 3aJaHHOMY
3HAYEHUIO, T7e KO3(P(UIMEHT 3alOJIHEHUs] WHEPTHBIM HAIMOJHSIOUIMM MaTEePHAJIOM MEXKAY
BepxHel mmactuHOH 630c wm cpemHelt mimactmHOW 620C paBeH paBHBIM 00meEMy 0O0BEMY
MHEPTHOTO HATOJHSOLIETr0 MaTepHaia, IeJIeHHOMY Ha 00beM MeXAy BepxHel ruracTuHoi 630¢
U cpeaHen miactTuHou 620c.

Cpennsis mractuHa 620¢ cHabkeHa MHOXKECTBOM BTOPBIX KaHANOB 621c¢ st Mmarepuana.
Takum 0Opazom, 4acTh PEAKIMOHHBIX MAaTEPUATIOB MOXKET IOCTYIAaTh B MPOCTPAHCTBO MEXKIY
BepxHel miacTuHou 630c u cpenHel miuacTuHON 620C yepe3 BTOpbIE KaHanbl O21c and
MaTepuasa, a 3aTeM BBIXOAWTb M3 ycTpoucTBa 60 1Js yHajeHus MbUIM 4Yepe3 HHEPTHBINU
HAMONHAIOLMKA MaTepuad W TpeTbu KaHamel 6031c mns marepuana. Takum  oOpasow,
IPOU3BOAUTENBHOCTD YCTPONCTBAa 60 Ui yoajJeHHs NbUIM B €JUHULY BPEMEHHU MOXKET OBITh
YBEJIMYEHa, TO €CTh OOJbIee KOJIMYECTBO PEaKIMOHHBIX MAaTepUaIOB MOXET IPOXOAUTH dYepes3
yCTpOHCTBO 60 A5l yAaneHus NbUIM B €UHULY BPEMEHHU.

Hwxnsas tactmHa 610 MokeT ObITh HENOABIDKHO pa3MelleHa Ha OKPYXKHOH
nosepxHOCTH 211 cTeHku peakuoHHON kKamepsl 210, n kaxnas u3 cpenHen muactulbl 620c u
BepXHeW TuiacTuHbI 630C¢ MOKeT OBITh PACIMOJOKEHAa Ha OKPY)KHOHM moBepxHOCTH 211 cTeHKH
peaklMOHHON Kamepbl 210 ¢ BO3MOKHOCTBIO NEPEMEILECHUs] BBEPX U BHU3, TO €CTb MHEPTHBIN
HAMOJHA LMK MaTepual MexAy BepxHel macThuHoi 630c¢ u cpenHent miactuHoi 620¢ Takxke
MOXET TIepeMelIaTbCsl BBEPX W BHM3. TakuM oOpasom, cpemssist ruacthuHa 620C, BEpXH
nnacTuHa 630C U MHEPTHBINM HANOJHAIOLINM MaTepuan MOTYT NEpPEeMELaTbCsl BBEPX U BHU3 B
COOTBETCTBUU C MEpPEenajoM JMAaBJICHUs B CJIO€ KAaTaJIM3aTOPHOW MbUIM, OCAXNAMOLIENCs Ha
HIDKHEN ractule 610c¢.

B wuactHOCTH, KOrma peakrop | ¢ BOCXONALIMM IOTOKOM padOoTaeT, KOJHYECTBO
KaTaJIM3aTOPHON TBUIH, OCAXKAAIOIENCss Ha HIbkHel miactuae 610c, CTaHOBUTCS BCe OOJbLIe U

6OJ'II:I_He, 4TO MNPUBOAUT K YMCHBIICHUIO MTPOCTPAHCTBA AJIsA ITIOTOKA PEAKIIUOHHBIX MATEPHAJIOB U
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K YBEJIUYEHHUIO Tepenaaa aBjieHMsl B cjoe Karanu3aTtopHoil mbuiu. Cpenssis miuactuHa 620c,
BepXHsisl MuacTuHa 630C U MHEPTHBIN HAMNOJHSAIOIIMN MaTepuag MOTyT MEPEeMEIaTbCs BBEPX,
9TOOBI YBENNYUBATh O0BEM MEXIy HUKHEH racTuHo 610c u cpepneli mactuHoil 620c, Tem
CaMbIM YBEJIMYMBasi IPOCTPAHCTBO AJIA IOTOKA PEAKLIMOHHBIX MATEPUAJIOB U YMEHbLIAs Nepena
JaBJIEHUs] B CJIO€ KaTajau3aTopHOi mbutd. Takum o0pa3oM, pacXopi peakLMOHHBIX MaTepHalIOB
MOXKET TOIAEPKUBATHCS IO CYLIECTBY IIOCTOSIHHBIM, TaK YTO Iepemnaj NaBJICHHUs B CJIOE
KaTaJIN3aTOPHON MbUTH MOXKET ObITh CTAOMJIM3UPOBAH, TAKUM OOpa3oM, Meperaj AaBlCHHs B
peakrope 1 ¢ BOCXOASALIMM MOTOKOM MOKET OBITh CTAOMITN3UPOBAH.

Cpenmusis mmactuHa 620c u  BepxHss ImiactTuHa 630c MOTryT OBITH COEIHHEHBI
COCIMHUTENIbHBIM 3JIEMEHTOM. Hampumep, BepXHHMI KOHeEL] COEJUHUTEJBHOTO 3JIEMEHTa
COEAMHEH C BepXHeW miacTuHOM 630c, a HIKHUN KOHEL COCIUHUTEIBbHOTO 3JIEMEHTA COEINHEH
co cpenHeii rutactuHOi 620c. Takum oOpasom, cpenHsis miactuHa 620c¢, BepxHss iacTiuHa 630¢
Y WHEPTHBIM HANOJHAMINMN MaTepuall, pa3MEIIeHHBbIH MeXny cpenHell miactuHod 620c u
BEepXHe! miacTuHoi 630c, MOryT epeMenaThCsl Kak eAUHOE LIENoe.

Kak mokaszano Ha ¢ur. 8, 10 u 11, ycrpoiicteo 60 mis ynajgeHHs NTbUTH MOXKET
JONOJIHUTEJIBHO COAECPIKATh YETBEPTYHO HAMPABJAIOIIYIO 670C CKOJIbKEHUS], PACTIOJIOKEHHYIO Ha
OKPY>KHOM MOBEepXHOCTU 211 cTeHku peakuuoHHON KaMepbl 210, HrkHssA mactuHa 610¢ moxer
OBITH HETTOJBIKHO PACIIONIOKEHA HA YeTBEPTOH Hampaistouiel 670¢ CKOMbKEHUs, a KaKaast U3
cpenneii actuHbl 620¢ 1 BepxHelH macTuHbl 630¢ MOXKET OBITH PACIIONIOKEHA HA YETBEPTOM
Hanpasisouein 670C CKOMbXKEHHsI ¢ BO3MOJKHOCTBIO MEPEMELIeHHs] BBepX M BHU3. Takum
oOpas3oM, HwxkHss utactuHa 610c, cpenHss miactuHa 620¢ U BepxHss mactuHa 630¢ MOryT
OBbITb yCTaHOBJIEHBI OoJiee yIOOHO M JIETKO, TEM CaMbIM YMEHbBINAsl TPYAHOCTH H3TOTOBJICHHS
peakTopa 1 ¢ BOCXOASIIIIMM MTOTOKOM.

Bo3MoxHO, Mexny ueTBepTol HampasisroLiel 670C CKOIbXEHUs U BEpXHEH IIaCTUHON
630c obecreueHO YIUIOTHHTENBHOE KOJIBLO, M MEKAYy 4YeTBepTOd Hampasisitomeid 670c
CKOJIbJKEHUS U CpefHel racTuHon 620¢ o0ecneveHo YIIOTHUTEIbHOE KOTbIO. Takum oOpa3zom
MO>XHO MNpEAOTBPATUTh YTE€UKY MHEPTHOrO HAMNOJHAIOLIEr0 MaTepuana MexXAy CpeaHein
niacTuHON 620¢ u yeTBepTON Hampasistomen 670C CKONbXXEHNUsI U MEXAY BEPXHEH MJIaCTUHOU
630c 1 ueTBepTON HanpasJsirOLIEH 670C CKONBXKEHHUS.

Kak mokaszano Ha ¢ur. 8, 10 u 11, uerBepras Hampasnsromas 670C CKOJBKEHUS
cHaO)keHa HeCcyIUM ymopoM 671c W BepXHHM OrpaHUYHMBAIOIIUM YHOPOM 672¢C, HIDKHSSA
nactuHa 610c¢ onupaercs Ha Hecymui ynop 671c¢, a Bepxusis nmiuactuHa 630C pacnosnoxeHa rnoj
BEPXHUM OIPaHMYUBAIOIIUM ynopoM 672c. BepxHuil OrpaHMYMBAIOLIMN ynop ©672C MOXET
CIyKUTb B CBSI3U C BEPXHEH IIacTHUHON 630C 1Js1 OrpaHUYEHMs] PACCTOSIHUS MEPEMEILEHUs

BBEPX BEPXHEU macTuHbl 630c.
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Kak mnokazano Ha ¢ur. 10, BOKpPYr Kakgoro pasaenuTenpbHoro uwimHapa 640c
PACIIONOKEHBI MHOXKECTBO (PHIIBTPYIOINX HUIHHAPOB 660C, M BOKPYT KAXKIOTO (PHIBTPYIOLIETO
UIHHApa 660¢ pacronoKeHbl MHOKECTBO Pa3AeNuTeNbHbIX TMINHAPOB 640c. Takum oOpasom,
pPEAaKLIMOHHbIE MaTepPHAaJIbl, BBIXOASIINE W3 Pa3leNUTENbHbIX HUINMHIPOB 640c, Moryt Oonee
PaBHOMEPHO NOCTYNAaTh B QUIBTPYIOLIHE HUIHHAPEI 660C.

Kak nokaszaHno Ha ¢wur. 19, 21 u 22, peaktop 1 ¢ BOCXOASLIMM OTOKOM JIOTIOJHHUTEIEHO
COZEPIKUT YCTPOUCTBO 60 115 yiajneHus MbUIH, KOTOPOE Pa3MeIeHO B PeaKLIMOHHOM Kamepe 210
U PaCIoOJIOKEHO HaJ NPWXKUMHBIM ycTpoilcTBoM 10. YcrpolictBo 60 nns yaaneHusi MNbLIA
COIEP KHUT HIDKHIOKW TutacTuHy 610d, cpemnroro mmactuny 620d, BepxHioro ruactuay 630d u
MHOKECTBO MEMOpaHHBIX QUIbTpYrOIKX 0J0K0oB 640d, u cpennss mactuHa 620d pacrnonoskeHa
Mekay HuwkHed racturoit 610d u BepxHeid ruactunoi 630d B BEpPTHUKAIBHOM HAIPAaBJICHUH.
Hwxusiss mnactmHa 610d cHaOkeHa MHOXKECTBOM TMepBbIX KaHanoB 611d mist marepuana,
cpennss mactuHa 620d cHaOkeHa MHOXKECTBOM BTOpPBIX KaHajoB 621d nnst marepuana, a
BepxHsist uiacTiHa 630d cHaOkeHa MHOXKECTBOM TPEThHX KAaHAJIOB Il Marepuana. Mexny
cpenneii ractuHoW 620d w BepxHeidl mactmHOM 630d oOecmedeH WHEPTHBIA MOPUCTHINA
Marepuai. Bo3sMOXXHO, HHEPTHBIH HANOJHSIOIIUN MaTepHall MOXKET MPENCTaBIATh COOOH ONUH
win Oonee MarepuajoB W3 HHEPTHOIO OKCHAA AQNIOMUHHS, MOPHCTOTO KEPaMHUYECKOTO
Marepuana U MOPUCTOTO METAUIMYECKOro martepuaina. Hampumep, kepamuueckue LIAPUKU U3
MHEPTHOTO OKCHIA QIIOMUHHUS W/WIM TIOPUCThIE KEPaMUYECKHE YacCTHLBI MOTYT OBbITh
pacronioskeHsl (3achlaHbl) MEXKAY cpenHelt mactuHol 620d u BepxHei ruactuHoi 630d.

Bxon 641d pns wmarepuana kaxmoro memOpaHHOro (uibTpyromero Ojoka 640d
COeMHEeH ¢ nepBbIM KaHaioM 611d ms marepuana, a Beixozab! 642d ans marepuana MHOXKECTBA
MeMOpaHHBIX (GUABTPYONX OJ0k0oB 640d TPOXOmAT B WHEPTHBI MOPUCTBI MaTepual,
pacrojiokKeHHbIH Mexkay cpenHeil rutactunoit 620d u BepxHel mumactuHou 630d. BripaxkeHue
«Bxon 641d nns marepuana memOpaHHoro (uibTpyromero 6ymoka 640d coemuHeH C MEpBbIM
kaHasoM 611d nns marepuanay cienyeT MOHUMATh B LIMPOKOM CMbICHE. BrIpaskeHHe «BXOX
641d nns marepmana memOpanHoro ¢uubTpyromero Onoka 640d coemuHeH C MepPBBIMU
kaHamamu 611d s marepuwana»  BKIFOYAeT —ClIEAyIOIee, HO HE OrPaHUYHUBAETCS
nepeuncieHHbiM: a. Bxox 641d mna marepmana memOpanHOro ¢uibTpyromero Omoka 640d
COEIMHEH ¢ BEpXHUM KpaeM repBoro kaHana 611d nns matepuana; b. Bxon 641d nns marepuana
MeMOpaHHOro ¢puibTpyromero 6igoka 640d mpoxoxuT B nepsblit kaHan 611d nnsa marepuana; c.
Bxox 641d nns marepuana memOpanHOro guibTpyromero onoka 640d mpoxomuT yepes nepBblit
kaHan 611d s Matepuana Tak, 4TO PacrooKeH HIKe repsoro kaHana 611d ans marepuana.

PeakunoHHBIE MaTepuasbl, MNPOXOASAIIME 4Yepe3 MPHKUMHOE ycTponcTBo 10, moryt

noctynarb B MeMmOpaHHble (GuiubTpyromue Omoku 640d yepes mepBblie kaHambl 611d s
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marepuaia U Bxonel 641d mns marepuana, u MemOpaHHble (uubTpyromue Omoku 640d
GUIbTPYIOT  peakIMOHHbIE MaTepuaybl, YTOOBI  3a7epXKaTh  KaTaJU3aTOPHYIO  IIbUIb,
NEPEHOCUMYI0 PEAKLMOHHBIMH MaTepuanamMu. OHa 4acTh PEAKLMOHHBIX MaTEPUAJIOB MOKET
MPOXOAUTh uepe3 TpyOuaTryro cTeHKy MemOpaHHoro ¢uubTpyromero Omoka 640d, a mpyras
YaCTh PEAKLHOHHBIX MATepHAJOB M KAaTAJIU3aTOpHAsl MbUIb, 33/J€PXKaHHAs MeMOpPaHHBIM
¢unpTpyromum 6mokom 640d, MoOXeT NOCTynmaTh B HMHEPTHBI HAMOJHSAIOIIMNA MaTepual,
pacrojIoKeHHbIH Mexay cpenHei mactuHou 620d u BepxHel macTuHOU 630d, Yepe3 BbIXOA
642d nna marepuana memOpaHHOro (uibTpyrommero Osoka 640d, WHEPTHBIA HATOJHSIOLIUI
MaTepHuag MOXKET 3aJepKHBATh 33JePKAHHYI0 KAaTAJIH3aTOPHYIO MbUIb, MEPEHOCUMYIO IPYTOi
YaCcThI0 PEAKLHMOHHBIX MATEePHANOB (KATAJIU3aTOPHYIO MbUIb, 3aJE€P)KaHHYHD MeMOpaHHBIM
bunpTpyromum O6yokoM 640d). OnHa 4YacTh PEakLUOHHBIX MATEPHUAJIOB MOXKET MOKUAATh
NPWXKUMHOE yCcTpoiicTBo 10 uepe3 Bropble KaHanbl 621d nnst mMaTepuana W TPETbH KaHAJbBI
Marepuaja IOCIEeNOBaTeIbHO, a Jpyras 4acTh PEaKIMOHHBIX MAaTepHAIOB MOXKET MOKHAATh
MPHKUMHOE yCTPONCTBO 10 yepes TpeTbu KaHajbl ISl MaTEpHUaa.

brnaronapst BeITANIKMBAIOIIEH CHJIE PEAKLMOHHBIX MAaTEPHAJIOB M KOJEOAHHMSAM pacxona
W/WITN [aBJEHUs] PEAKLHMOHHBIX MaTepUAJIOB HEM30EKHO BO3HUKAET abpa3sMBHOE HCTHPAaHUE
YaCTHUI] KaTaJH3aTopa MPU COYNAPEHHUSX, CIEJOBATENbHO, MOXKET OOpa3OBBIBATHCS HEKOTOPOE
KOJIMYECTBO KaTanu3atopHou nbutd. Ilocpeacrsom pasmelneHus ycrpoictsa 60 st ynaleHus
IBUTM HaJ MPWKHUMHBIM yCTpOHCTBOM 10 KaTanu3aToOpHas Mblib, MEPEHOCUMAsT PEAKIIHOHHBIMU
MaTepualaMH, MOXeT OBbITb 3ajgepikaHa YCTPOWCTBOM 60 [y yAajeHus MbUIM, YTOOBI
NPEIOTBPAaTUTh 3aKyNOPUBAaHUE KAaTaJU3aTOPHON MNbUIb0 BbIxoga 230 Ay peakLHUOHHOTO
MaTepuaa U JOMOJHUTEIbHO IPOUIUTh CPOK CIy»KOBI peakTopa 1 ¢ BOCXOASAIINM IOTOKOM.

BosmokHo, Mexny HukHed tuactuHoi 610d m cpennedi mmactuHoi 620d obecrieuen
WHEPTHBIM  HAMOJHAOWMNA  Marepuad. VIHEpTHBI  HANONHSKOIMNA  MaTepual  MOXKET
NPEACTaBJISATh COOOH OMH MK O0Jiee MaTepPHajIOB U3 MHEPTHOTO OKCHJIA ATFOMUHHUSI, IOPUCTOTO
KEPAMUYECKOr0 MaTepuajia M IOPUCTOrO  METAJUTMYECKOro wmarepuaina. Hampumep,
KE€paMUYeCKHe IIApUKH W3 HHEPTHOTO OKCHJA ANFOMHUHHS W/MJIM TIOPUCTBIE KEPaAMHYECKHUE
YaCTHUIBl MOTYT OBITh PACIIONIOKEHBI (3aChIaHbI) MEXAY HIDKHeH rutactuHol 610d u cpenneit
actuHoi 620d. HekoTopeie n3 MHOXKeCTBa MepBbIXx kaHaoB 611d ayis MaTepuana coequHEHbI
co Bxomamu 641d s matepuana MeMOpaHHbBIX QUIBTPYOMKX OJ0KOB 640d.

To ectsb, npyrue u3 MHOXKeCTBa NepBbIX kaHaoB 611d nist Marepuana He COEMHEHBI CO
Bxomamu 641d nns marepuwana memOpaHHBbIX (GubrTpyromux OnokoB 640d. Takum obpaszom,
94aCTh PEAKLMOHHBIX MaTEPUATIOB MOXET MOCTYNATh B MPOCTPAHCTBO MEXKy HIKHEH ITACTHHON
610d u cpenneit muactunoi 620d uyepe3 Apyrue U3 MHOXKECTBA NepBbIX KaHaimoB 611d mms

MaTepuasa, TaKk 4YTO WHEPTHBIA HAIOJHSIOLUNA MaTepHall, PACIOJIOKEHHBIM MEXIy HHXKHEN
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wactuaor 610d m cpenneit ruractuHON 620d, MOXKET 3amepKMBAaTh KaTaJIU3aTOPHYIO ITbUIb,
MEPEHOCUMYIO 3TOM YaCThK PEAKLIMOHHBIX MaTEPHAJIOB.

ITockoybKy peakLIMOHHbBIE MATEPUANIBI MOTYT MTOCTYNATh B IPOCTPAHCTBO MEXKAY HIKHEU
mactuHoit 610d u cpennel mactunoit 620d uyepes Bxonbl 641d nust mMaTepuana MHOXeECTBA
MeMOpaHHbIX QuabTpyroumx 0okoB 640d u Apyrue U3 MHOXKeCTBa MepBbiX KaHaoB 611d st
Marepuaa, MpoMyCcKHasi CocOOHOCTh yCTpoiicTBa 60 it yiaieHUs MbUTH 38 €IUHHIY BpeMEHH
MOKET OBbIThb TOBBILIEHA, TO €CTh OOJbIIEe KOJHMYECTBO PEAKLMOHHBIX MATEPUAJIOB MOKET
MIPOXOMUTD Yepe3 yCTPONCTBO 60 A yAaleHUs IbLIN 33 €AUHULY BPEMEHHU.

Kakx mokazano Ha ¢ur. 19, 21 u 22, ycrpolictBo 60 i yaaleHHs TbUTH CONEPIKUT
MHOKECTBO TPETbUX IBUICYJIABIUBAIOIINX 3JIEMEHTOB 650d, KaXIblii U3 KOTOPBIX PAaCIIOJIOKEH
Mexxay BepxHed TwactmHOM 630d w cpemHel rtutactmHOM 620d, M Kaxnbli TpeTHH
NbUICYJIABJIMBAOLINI 351eMeHT 650d uMeeT TPeThio0 BMEIAaInyo noyiocts 651d, 3anoaHeHHY 0
WHEPTHBIM TOPUCTBIM MaTepuajioM. Beixomer 642d mist Matepuana MHOXeCTBa MeMOpaHHBIX
¢unbTpyromux 610koB 640d MPOXOIAT B MHEPTHBIN MOPHUCTHI MaTepHall B MHOJKECTBE TPETbUX
BMEMIAOIUX MONocTed 651d BO B3aWMMHO ONHO3HAYHOM COOTBETCTBHH. Takum oOpasom,
KOHCTPYKLUS yeTporicTBa 60 1Jis yaaeHust bUTH SIBJIIETCs O0Jiee pa3yMHOM.

Bo3MoOxHO, MexAy OBYyMsl COCEOHUMU TPETBUMH MbUICYJIABIUBAIOIIUMHU 3JIEMEHTAMHU
650d onpenenena Bropast nmosoctb 660d s LUPKYJISALUU MaTepuaja, ¥ BTopas mojocts 660d
U LUPKYJSILUM MaTepuana HaxOJUTCS HANpoTHUB BTOporo kaHama 621d ans marepuana B
BEPTUKAJIBHOM HAMNPAaBJICHUU W HAMNPOTUB TPETHErO KaHajla g MaTepuana B BEPTUKAJIbHOM
HanpaByieHuH. TakuM 00pa3oM, KOHCTPYKLHMs yCTpoicTBa 60 IUisl yAaleHHs MbUTH SBJISIETCS
Gonee pasyMHOIl. PeaklimOHHBIE MaTepuasibl, IPOXOASILIINE Yepe3 TPETUH IbUICYJIaBINBAIOLIHH
sneMeHT 650d, MOryT MOCTymaTh BO BTOPYI MOJOCTh 060d Ui LMPKYJSIIMM MaTepuaa,
peaKIMOHHbIE MaTEPHAJIbI, TPOXOISIINE Yepe3 BTOpoi kaHan 621d nis Matepuana, Tak»Ke MOT'YT
MOCTYIaTh BO BTOPYIO MOJOCTh 660d IiIsi LUPKYISILUN MaTepuaia, U PeaKLIMOHHbIE MaTEePHUAIIbI
BO BTOpOH mojocTe 660d mist HUPKYIIUN MaTeprana MOTYT BBIXOAHUTh M3 yCTpOHCTBA 60 st
yAAJIECHUs IbIIY Yepe3 TPETUH KaHaJl A1 MaTepuana.

Kak mokasano Ha ¢ur. 12 u 15, peaktop 1 ¢ BOCXOAALINM MOTOKOM IOTOJHUTEIHHO
COAEPKUT CKONB3AIMYK omopy 410, koTopas pacnojokeHa B peakUuOHHOW kamepe 210 ¢
BO3MOXKHOCTBIO TepemelieHus: BBepx U BHU3. Cnoit 30 3achlKM KaTaau3aTopa MOXKET
NOAJEPKUBATEC Ha Cckomb3sAwend omope 410, m ckonb3smas onopa 410 umeer kaHanm A
MaTepuasa, MO3BOJSIIOIINUN PEAKLIMOHHBIM MaTepHalaM NMPOXOAUTH 4epe3 CKONB3ALIYI0 OMOpY
410.

Kak mnokazano Ha ¢ur. 12 u 15, ckomb3simmas omopa 410 comepkUT TEPBYIO

HanpasJsOMy0 411 CkOnbXKEHUs U MEPBYIO PELIETUATYIO IUIACTUHY 412, mpu 5TOM mnepBas
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Hampasisiromass 411 ckonbkeHUsT pacmoyioKeHa HAa OKPY:KHOM mnoBepxHOCTH 211 cTeHku
peakLMOHHOM Kamepsl 210, mepsas pemerdarasi miuactTuHa 412 MOXeT nepemMelarsCsi BBEpX U
BHU3 10 nepBon Hampasysiromen 411 ckonbxkeHus, a cyioi 30 3aChIKU KaTaau3aToOpa MOXKET
MOAJEPKUBATHCS HA NIEPBOM peLIeTYaTON rracTuHe 412,

BosmoxkHo, mepBas  HampaBssiromias 411 ckojbkeHust  CHaOkeHa — HUKHUM
OrpaHuuuBarOIUM yrnopoM 4111 u BepxHUM orpaHnumMBaroIuM ynopom 4112, npu 3T7oM nepsas
pemeryaTas miacTuHa 412 pacnonoskeHa MeXAY HIKHUM OrpaHUYMBarOIUM ynopoMm 4111 u
BEPXHUM OrPAaHUYUBAOIIMM ynopoM 4112 B BepTUKaJbHOM HANpAaBICHUM, HWKHUN
orpann4uBarouil ynop 4111 mMokeTr CiayXuThb B CBS3U C MEPBON peLIETYATON IUIACTUHON 412
IUIsl OTPAHUYEHHUs] PACCTOSIHUS NEpEeMEIleHMs BHU3 IEepBOM peluerdaTo IiacTuHel 412, a
BEPXHUI OrpaHu4uBaroluid ynop 4112 Moxer CiayXuUTb B CBSI3U C IEPBOH peLIETYATON
ninacTUHOW 412 nns orpaHMYeHUst PacCTOSHUA MEpPEMEIeHUs] BBEPX IEPBOM pelleT4aTou
NIacTuHel 412.

Kak mnokazano Ha ¢ur. 1-7, peaktop | ¢ BOCXOISIIUM TIOTOKOM JOTOJHHUTEIHHO
COIEPKUT 3aLUTHBIN Ci1oi 830, KOTOPBIN pa3MeIleH B peaknOHHON kamepe 210 u pacnonoxex
HIwke cinosi 30 3acelmky Kartanusatopa. TakuM oOpa3oM, MeTalIMYecKue MPUMECH U TBEpIbIe
YaCTHUILBI U T.[. B PEAKIIHOHHBIX MaTepHasiaX MOTYT OBITh YAAJIEHBI C TOMOLIBIO 3AIUTHOTO CIIOS
830, U OOHOBPEMEHHO B PEAKIMOHHBIX MaTepHajax MOTYT ObITh COOTBETCTBYIOIIUM 00pa3oM
TUAPUPOBAHBl BEIIECTBA, KOTOPBIE JIETKO KOKCYIOTCSA, 4YTOOBI YMEHBIIUTH OTPABJICHUE WU
3aKOKCOBBIBAHUE KAaTAJIM3aTOPa U NMPOAJIUTH CPOK CITYKOBI KaTaJIn3aTopa.

B HacrosimmeM H300peTeHHH Takke IMPEIIOKeH peakTop | ¢ BOCXOISIIMM IOTOKOM,
KOTOpBIN copep:kuT kopmyc 20, B KOTOPOM B HAIPAaBJICHUM MMOTOKA MaTepuaja pPacroyiOKeHBbI
onopHas mactuHa 810, cnoit 30 3achIIKK KaTanu3aTopa U NpUKUMHOE ycTpoiicTBo 10. HukHss
yacth koprnyca 20 cHaOxena Bxomom 220 il peakMOHHOIO MaTepuaja, a BepXHsisl 4acThb
xopryca 20 cHaOkeHa BbIxonoM 230 aiisi peakUMOHHOrO Matepuana. IIprKUMHOE yCTPOWCTBO
10 conmep:KUT TPETHIO HAMPABISIOMYI 173 CKOJBbXKEHUS, MUIABAKOIIMI MPUKUMHON CJIOH U
VIUIOTHUTEJIbHBIA 3JIEMEHT, MPU 3TOM IUJIABAIOLIMN MPUKUMHOW CIIOH COIEPKUT BEPXHIOKO
NPWKUMHYI TuiacTuHy 110a, HIKHION NPWKUMHYK IUacTUHY 120a M HENOABUKHBIN
MIPOMEKYTOUYHBIN CIOW MEXAY BEpPXHEHW NPWKUMHOW macTHHOW 110a u BepxHEH NpUKUMHOU
nnactuHOU 110a. BepxHsas npwxumuas nnactuHa 110a u HukHAA npukuMHas miactuHa 120a
JKECTKO COEOMHEHbI 4Yepe3 HECKOJNBKO TPYII OCEeBBIX pebep ¢ obpa3oBaHMEM KapKacHOH
KOHCTPYKLIUH TUNA KJIETKH.

OnuH KOHel YIUIOTHUTEJNBHOIO JJIEMEHTAa 3aKkperuileH Ha 000Ae IJIaBaroLIero
NPWKUMHOIO CJIOs,, a JPYrod KOHel VYIUIOTHUTENbHOIO JJIEMEHTa NEPEeKPbIBACTCS C

BO3MOJKHOCTBIKO TMEPEMEILIEHUsI C MOBEPXHOCTBIO TPETbEW HaNpasisolEen 173 CKOIbXKEHUS.
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YIJIOTHUTENBHBINA 3JIEMEHT COXPAHsET IJIABAIOLIMKM MPWKUMHOW CJIOW B BBICOKOW CTENEHH
FeépMETUYHOCTH, KOr[a IUIABAIOLIUN NPWKHUMHOW CJIOW IEepeMelaeTcss BBEpX W BHU3 IO
MOBEPXHOCTHU TPEThEU HaANpaBsAroLIen 173 CKOJIbKEHUS, U MPEIOTBPAILAET YTEUKY MaTepPUalioB,
YaCTUL[ KaTajau3aTopa M KaTAIU3aTOPHOW MbUIM. YIIJIOTHUTENBHBIA 3JIEMEHT MOXET
NPEACTABISATh COOOW YIUIOTHHTENBbHOE KOJBLO W/WIM JICHTOYHBIH YIUIOTHHUTENb. Tperbs
Hanpasisiromass 173 CKOMbXKEHMs 3akKpeluieHa Ha OKPYXKHOM mnoBepxHocTH 211 creHkH
peakunOHHOMN kamepsbl 210 B 0OCEBOM MOJIOKEHUH peakTopa | ¢ BOCXOASIMM MOTOKOM, HUKHUN
Kpall TpeTbel Hanpasistomen 173 CKOMbKeHUs MPUMBIKAET K CJIOK 30 3aChIIKM KaTalnu3aTopa,
Y MJIABAKOLIUNA NMPUKUMHOM CJION MEepeMeIaeTcsl Kak eIMHOEe LEJOe C TPEThed HaNpaBIIAIOLIeH
173 cxonpxeHus.

Bepxnsas npuxkumHas nnactuHa 110a m HwkHAA nprkuMHas ninactuHa 120a mmerot
OJMHAKOBYIO KOHCTPYKTHUBHYIO ()OpPMYy WM pa3UYHbIE KOHCTPYKTHBHBbIE ()OPMBI, U B HHUX
WCIIOJIb3YIOT NapaJljIebHble METAININYECKHE CTEPKHU PEeLIeTKH Wi ceTKy JlxxoHcoHa. B ciydae
WCIIOJIb30BAaHUsl MAapAJJICNIbHBIX METAJUIMYECKUX CTEP:KHEH pelIeTKH, IMUPUHA CTep KHEN
pemerkn 00bIMHO cocTasisier 20-60 MM, a MHMPHUHA IIeNeld MEXAY CTEPKHIMU PEIIeTKH MOXKET
OBITH OIpeneNeHa B COOTBETCTBUN C TUAMETPOM YAaCTHUL KaTajJn3aTopa U HHEPTHOTO MaTepHaia
B HETOJABIDKHOM NPOMEXYTOUHOM cjoe. TpeOyercs, uroObl mmpuHa Imened Obula MeHbIIE
AUaMeTpa MHEPTHOIO MaTepHuajlia B HEMNOABUXKHOM INPOMEXKYTOYHOM CJIO€ U AMAMETPA YaCTHL]
KaTaJlM3aTopa BHE HEMOABIDKHOIO IPOMEKYTOYHOIO CJIOsl, YTOOBI INPENOTBPATUTH YTEUKY
MHEPTHOT'O MaTepuaja U MpeJoTBPaTUTh YTEUKY KaTaau3aTropa, 1 0ObIYHO cocTaBysieT 1 MM - 30
MM, B CJIy4ae MHCIONb30BaHMs CETKH JIKOHCOHA pAacCTOSHME MEXAY IPOBOJOKAMH CETKH
00br4HO cocTaBysieT 1| MM - 10 MM, 4TOOBI IPENOTBPATUTH 3aCTPEBAHKME YACTHUI] KAaTaJIU3aToOpa
MEXAY MPOBOJIOKAMHU CETKU.

HenonsuxHbIi  NPOMEXYTOYHBIM  CJIOM  3alOJIHEH  WHEPTHBIM  HANOJHSIOLINM
MaTepHajoM, KOTOPBIA MPEACTaBIsieT cOOOW OAMH WM Oojiee MaTepHAIOB U3 KEPAMUYECKHX
LIAPUKOB U3 OKCHJA AJTIOMUHHUS U MOPUCTOrO KepamMuueckoro marepuana. Ilpu ncnons3oBanun
WHEPTHBIN HAMOIHAOLUN MaTepUall UMEET COOTBETCTBYIOLIEE NPOCTPAHCTBO AJIsl IEPEMEILECHHUs
B HETOJABIDKHOM MPOMEKYTOYHOM CJIO€ M MOXKET NepeMelaTbCcsi COOTBETCTBEHHO, YTOOBI
NPEeNOTBPAaTUTh NPWINWNAHME W HAKOIUIEHWE KaTajlu3aTOpHOM neuu. B ciydae, korma
HEMOJBW)KHBIA MPOMEXYTOYHBIM CJIOH 3alOJIHEH KEePaMUYECKMMM LIApUKAMHU M3 HHEPTHOTO
OKCHJa aIFOMUHHUS, JHAMETP KEPAMUUYECKHX MIAPUKOB U3 HMHEPTHOTO OKCHJIA AJFOMUHUST OOBIYHO
cocrasysgeT 3 MM -30 MMm.

B peakrope 1 ¢ BOCXOASIIMM MOTOKOM B HACTOSIIIEM HU300peTeHuHu ciioil 30 3acChINKH

KaTaJlM3aTopa 3alOJHEH KaTaJlM3aTOpOM C KaTAINTHYECKOW (YyHKLHEH, XOpOLIO H3BECTHOU
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CTHEeLMAIMCTaM B JAHHOHW 00JIaCTH, M BBICOTA 3aITOJIHEHHS 1051 30 3aCBINKU KaTaIu3aTOPa MOKET
OTIPENEeNATHCS ONTHMAIBbHON 0OBEMHON CKOPOCTBIO KaTaJIn3aTopa.

JnuHa Tperbei Hampasisromend 173 ckonpxkeHus coctasyisger 10 mm - 800 mw,
npeanoyTuTesbHo 50 MM - 300 mM. OnopHas nactuHa 810 uMeeT KOHCTPYKLMIO MapajuieIbHON
MeTaJIMuecKol pemerkd. Ecnu anuHa TpeTtbeil Hampasisrolied 173 CKONMbKEHUS CIHULIKOM
Maja, TO YaCTUIbl KaTalu3aropa MOTYT 3acTpeBaTh H3-32 HEOONBIIOrO MPOCTPAHCTBA JUIS
NepeMELIeHHs], YTO MPUBOAUT K COKPALICHHIO TNepuoja padoThl, €ClIM JJUHA TpPeThel
Hampapisiromend 173 CKONbXXEHMsT CIMIIKOM BEJIHKA, TO MPOCTPAHCTBO IJs NEPEMEILECHUs
KaTajqu3aropa yBEIMYMBAETCS, UTO BbI3bIBAET CEPbE3HOE MCTHUPAHME  KaTalu3aTropa,
CJIEZIOBATENIbHO, PUBOAUT K TAaKUM Mpo0iieMaM, Kak 4Ype3MEepHOe KOJHMUECTBO KaTaIu3aTOPHON
NBUIA U CHUKEHUE KOJIMYECTBA aKTUBHBIX METANINYECKUX KOMIIOHEHTOB KaTaanu3aTopa.

B kopnyce 20 pacronoxen(bl) 3amuTHbid cyoii 830 w/mnu cioit 840 kepaMUYeCKHX
IIapUKOB. B COOTBETCTBUM € HampaBieHMEM MOTOKA MaTepuaja, 3aliuTHBIN cioi 830 u cioi
840 kepaMMUYECKMX LIAPUKOB PACIHOJIOKEHBI Mexay onopHod mnactuHor 810 m cimoem 30
3acelnky karanuszaropa. 30. B ciydae, korga nmpeayCMOTpPeHbl Kak 3aUTHBIA ol 830, Tak u
cioi 840 kepaMHUYECKHMX IOAPUKOB, 3aIUUTHBIA cjol 830 pacnonoxkeH nox cioeMm 840
KePaMHUYECKHUX LIAPUKOB.

B peaxTope ¢ Bocxonsamum moTokoM 1 B HaCTOSIIEM H300peTeHUH 3aIUTHBIN ciiok 830
3aM0JIHEH 3allUTHBIM CPEICTBOM, KOTOpPO€ B OCHOBHOM HCIOJB3YIOT [JIsl  YJAAJ€HUs
METAJUNIMYECKUX ITPUMECEH U TBEPABIX YaCTHULl B CBIPLE, U B TO K€ BPEMs JJIs1 COOTBETCTBYIOILETO
TUAPUPOBAHMSI BEIECTB B ChIPbE, KOTOPBIE JIETKO KOKCYIOTCS, YTOOBI 3aMEIUIUTh OTPABJICHUE U
3aKOKCOBBIBAHUE KATAJIU3aTOPA U MPOMJIUTh CPOK CIIYyKOBI OCHOBHOTO KaTaJInu3aTopa. 3allUuTHOE
CPEACTBO MOXKET OBITh NPOMBIIIJICHHBIM MPOAYKTOM HJIH MOXET OBbIThb  MOJYYEHO
CYIIECTBYIOIIUM CIOCOOOM B YPOBHE TEXHUKHU, U STOT BBIOOP XOPOIIO U3BECTEH CIELUATUCTAM
B JAaHHOM O0JIaCTH.

OTHomeHne BbICOTHI 3aTUTHOTO €105 830 K cyioro 30 3aChINKH KaTalu3aTopa COCTABIISIET
1.1 - 1:50, mpemmouturenpHo 1:2 - 1:5. Cnoiti 840 kepaMHUYECKUX MIAPUKOB 3aAIOJHEH
WHEPTHBIMM KEPAMUYECKMMH IIAapUKaMH, MU BbIcoTa Ciog 840 kepamMHUYeCKuX IIAPUKOB
cocraBisgzer 50 mm - 500 MM, npeamoururensHo 100 mm - 300 mm. IlpoBonounas cetka,
MPEANOYTUTENBHO MPOBOJIOYHAS CETKAa M3 HEPXKaBEIOLIEW CTaju, yJIOKeHa Han cioem 840
KePaMHUYECKHUX LIAPUKOB.

B peakrope 1 ¢ BOCXOASIIMM IOTOKOM COIJIACHO HACTOSINEMY H300PETEHHIO OMOpPHAs
mjaactuHa 810 MMeeT KOHCTPYKLMIO MAapaJUIebHOW METAJUINYECKON PELIEeTKH IJIs MOAACPKKU
Beca BepxHero cios 30 3aceimku KaTanusatopa Ha Hei. OmopHas rutactuHa 810 MokeT OBITH

XOpOLIO H3BECTHA CIELUAINCTaM B JAHHOW OOJACTU TEXHUKM M MOXKET ObITh BbIOpaHa u



62

U3MEHEHa B COOTBETCTBUHU C (pakTHUeCKUMH TpeOoBaHusMH. OObMHO omopHas miactuHa 810
COCTOUT U3 OCHOBHOH OaikH, CTep)KHEW pEeIeTKH M CEeTKH, NMPUYeM IBE CTOPOHBI OCHOBHOM
0anKy HEMOJABMIKHO IEPEKPBIBAIOTCS C BBICTYIIAMU BHYTPEHHEH CTEHKH PEaKTopa, CTEP>KHU
pELIeTKH pPAacIoNIO’KEHbl HAa OCHOBHOW Oajike M BBICTYIAX, CETKAa YJIOXKEHAa Ha BEpXHUE
MOBEPXHOCTH CTEpIKHEH pELIeTKH, W pa3Mep S4eeK CEeTKH OOBIMHO cocTaBisgeT 5-30 wmer,
npeanoututensHo 10-20 mem.

Han npuxumubIM ycTpoiicTBoM 10 pacnonoxkeHo ycTpoicTBo 60 anis yaaneHus by, U
ONpENETIEeHHOE TPOCTPAHCTBO COXPAHEHO MEXKAY MPUKUMHBIM yCTPONHCTBOM 10 M yCTpONHCTBOM
60 ISt yAaJIeHus: MbLTH, YTOOBI MPIKUMHOE YCTPOHCTBO 10 MOTIIO epemMeraThCst BBEPX U BHU3.
YerpoiictBo 60 0715 yaaneHus NbUIM COAEPKUT BEPXHIOK MIAacTUHY 630a, CPeIHIOK MJIACTUHY
620a, HIKHIOK TUIacTUHY 610a 1 GJIOKHM MbUISYJIaBINBAIOIIEH CETKU, IPU STOM MEXIY HIDKHEH
wacTuaoi 610a m cpemHedt tuactuHOW 620a cPOpMHPOBaH CIIOH NEPBUYHON (PUIBTPALHH,
Mekay BepxHell ruactuHo# 630a u cpemnelt ruacTuHON 620a cOPMHUPOBAH CIIOH BTOPUYHON
¢dunbTpauny, 6JIOKH MbLICYIABIMBAIOIIEH CETKH PACIONOXKEHb PABHOMEPHO B CJIO€ MEPBUYHON
¢unbTpauuu W Cioe BTOPUYHOW (UIBTPAMM B INAXMATHOM IOPSIAKE, HA IMOBEPXHOCTSX
BepxHel muacTtuHel 630a, cpenHell ruacTuHbl 620a u HWkHeNW miacTuHbl 610a mocturaercs
3¢ eKT CTYNMEeH’YaToro YIUIOTHEHUs, TaK YTO MaTepuaibl CIeAyrT Z-00pa3HOH TpaeKTOpHU
JOBUKEHUs MIPU NPOXOKAECHUN Yepe3 yCTPOUCTBO 60 1J1s y1aJeHus MbUIH.

brokn  meieynaBnMBaroOINel  CETKM — MOTYT  NPEACTaBIATb  COOOH  Tperwid
NbUICYJABIMBAIOIIMN 35eMeHT 640a W 4YeTBepThl NbUICYyJIaBIMBAOIIUN dyeMeHT 650a, u
NIOBEPXHOCTH OJIOKOB TBUICYJIABIMBAIOIIEH CETKH OOEpPHYThI NPOBOJIOYHON CETKOH u3
Hep KaBeroLIel CTaiu Win ceTkol JPKOHCOHA, a OJIOKM MbLISYNIABIMBAIOIIEH CETKH 3arOJIHEHbI
WHEPTHBIM NOPUCTBIM MaTepuanoMm. Kepamuueckne mapukyu U3 MHEPTHOIO OKCHIA AJFOMUHUS C
aruametpoM ©10-30 3amonHAT OJIOKM TBUICYJABIMBAIOIIEH CETKM B CJIO€ MNEPBUYHON
bunbTpauuMu Ay yiaBiAMBaHMA M cOOpa KPYMHBIX YaCTHI[ KaTaJM3aTOPHOW TbUIM, U
KE€paMUYECKHEe MIAPHKHU U3 HHEPTHOTO OKCUA AFOMHHUS C TUAMETPOM ©3-13 3anoiHsoT OJI0KH
IbUICYJIABJIMBAOLIEH CETKU B CJIO€ BTOPHUYHON (PUIIbTPALIMU IS YJIABJIUBAHUS U COOpa MENKHX
YaCcTHUI] KaTaJH3aTOPHOW MbUTH. BJIOK mMbUieyJaBIMBAIOIIE CETKH HMeeT IOy ¢opmy u3
LTHHAPHYECKOH (HOpMBI, KyOnudeckoii popmsl, poMOnHIeckoi GopMbl, OPMBI IPSIMOYTOJIBHOTO
napajjieNienuneaa U MHOTOYTOJbHOH (POPMBI, MPEANOYTHTENBHO HMEET LIMIHHAPUIECKYIO
¢dopmy. BeicoTa oTnenpHBIX OJOKOB MbUISYJIABIUBAIOIIEH ceTku coctapisieT 10 mm - 1000 mwm,
npeanouTuTeabHo S0 MM - 200 mm.

Peaktop 1 ¢ BOCXOmAIIMM IOTOKOM MNPUMEHHM [JIsl PEaKUUd THAPUPOBAHUS
yIJI€BOJOPOAHBIX Macesl. Y TJIeBOIOPOAHbIE Macia MPEACTABISAIOT COOO0H YIiIeBOAOPOIHOE ChIPhE

¢ moboli ¢ppakuueit B quanasone neperonku ot 130°C go 550°C u MoryT npeacraBisitb COOOi
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onuH wiu Oojiee W3 CIEAYIOUINX KOMIIOHEHTOB. JIMTPOWH, MAacjio pU(GOPMHUHTA, aBUALIHOHHBIN
KEePOCHH, JMU3eJIbHOE TOIUIHBO, MapadMHOBOE MACiO, CMa304HOE Macjio, OCTATOYHOE Maclo,
neacanbTHpOBaHHOE Macyio, OMOAM3EIbHOE TOIUIMBO, KMBOTHOE MAcji0 WM PACTHUTENIbHOE
Macio. YCJIOBUs peakiuu THIPUPOBAHUS B peakTope | ¢ BOCXOASIIMM MOTOKOM SIBJISIFOTCS
cnenyromumu: temreparypa cocrasisier 40°C - 360°C; naBnenue coctasisier 0,5 Mlla - 20,0
MIla, npeamoututensHo 1,0 MIIa - 8,0 MIla; 4dacoBas oObeMHasi CKOPOCTb KHIKOCTH
cocrasnsier 0,5 u! - 15 u'l; Maccosoe oTHOmEHME Boopona k Maciy coctasiuser 0,001% - 15%,
npennoututensHo 0,01% - 5%. Korma peaktop 1 ¢ BOCXOASAIIMM MOTOKOM HCIIONB3YIOT IS
peakiuu KUAKO(pa3HOTO THAPUPOBAHUS YIIIEBOJOPOIHBIX Macel, CHa4daia ChbIPhEBOE MAaCO U
BOJOPOJ CMEIIMBAIOT M PACTBOPSIFOT [JIsl TMOJYYEHUs TOTOKA MaTepuana, COAEp Kallero
BOJIOPOJ; 3aTe€M IOTOK MaTepuajia BBOIAT B BHJE€ HCXOIAHBIX MaTEPHUAJIOB M3 HIDKHEH YacTH
peakTopa 1 ¢ BOCXOASIIIMM MOTOKOM, U MOTOK MaTepHaia BBIXOAUT U3 BEPXHEH 4acTH peakTopa
1 ¢ BoCXOmsLIMM MOTOKOM TOCJIe peakiuu. B mporecce cMemmBaHus U pacTBOPEHUSI MAaCCOBOE
OTHOLIEHHWEe Bojopoaa k wmaciny cocraemsier 0,001% - 15%; ycnoBust CMeEUIMBAaHUA H
pPacTBOPEHMsI BOIOpPOAAa M Maciia SIBJISIIOTCS clenyrommmu: temmneparypa:. 40°C - 360°C,
nasyienue: 0,5 MIla - 20,0 Mlla, Bpems ynep:xxusanus: 0,5 muH - 30 MuH.

CwmemnBaHue M pPaCTBOPEHUE CHIPHEBOTO Macja M BOAOPOJAAa MOXKHO BBINOJHATH B
OOBIYHOM yCTPOMCTBE AJIsi CMEIIMBAHKS BOAOPOJA U Macjia KOKyXOBOT'O THITA, M KOXKYX MOXKET
comepkath 000N oxuH win Oonee u3 3nemMeHToB SWN-tuna, SMX-tuna, SMK-tuna, SML-
tuna, SMH-Tuma, u cnupanbHbIe IJIACTUHBL, TOPPUPOBAHHBIE IUIACTHUHBI, BPAINAOIIUECS
JIOTIACTH, TJIOCKUE JIOTIATKH, M30THYTHIC JIOMATKU WK Mep(OopUpOBaHHbIE TUIACTUHBI U T.J.; B
Ka4eCTBE aJbTEPHATUBBL, CHIPbEBOE MAcCJIO W BOAOPOA MOTYT OBITh pAcCTBOPEHBI U
JUCTIEPTUPOBAHBI ¢ TIOMOIIBIO TPyOUATOr0 MUKPOIUCIIEPraTOpa ¢ MEMOPAHOM, MUKPOILJIACTHHbI
WIA MHUKPOTMOPUCTOrO MaTepuaia U T.JO., TNPEANOYTHTEbHO ¢ TMOMOIIBI TpyO4YaToro
MUKPOIUCIIEPraTopa ¢ MEMOPAHOM, U pa3Mep My3bIPbKOB MPEABAPUTENBHO TUCTIEPTUPOBAHHOTO
Bonopona cocraeyisier 10 HM - 1000 M, oObrgHO S50 HM - 500 HM. Cmech, oOpa3oBaHHas
CMEIIMBAHUEM BOAOPOAA M Macja U TMOAAaBaEMasi B PEAKTOP, MOXKET HAaXOIHUThCS B ra30BOW H
KUIKOH (pa3ax MM B YHCTOM JKHUIKOH (asze, B KOTOPOH BOJOPOJ PACTBOPEH U TUCIIEPTUPOBAH.

Uto0bl MpeonosieTh HEAOCTAaTKH MPENIISCTBYIOIMEr0 YPOBHS TEXHUKU, B HACTOSIIEM
U300peTeHNH MPEMJIOKEeH peakTop 1 ¢ BOCXOMSIIUM MOTOKOM H €ro npuMeHeHue. Peaktop 1 ¢
BOCXOJSIIIUM ITOTOKOM CHA0KEeH MPIKUMHBIM YCTPOUCTBOM 10, KOTOpOe MOKET TepeMeInaThbCst
BBEPX M BHU3 Npu KojiebaHusx cjos 30 3achIIKM KaTaIM3aTopa, 4YTOObI MPENOTBPATHTH
UCTUPAHUE 4YaCTULl B TMPOLIECCEe TMNEpPEMEIIeHUs] KaTajlu3aropa, 3allUTUTh KaTajiu3aTop H
YMEHBIIUTh KOJIU4YeCcTBO Mbuid. CBepxy cnosg 30 3achIIKM KaTalu3aTopa pPaclojoXeHO

ycrpoiictBo 60 nisl  yhaleHus IbUIHM, YTOOBI PAaBHOMEPHO YJaBIMBaTh U COOMpPATh



64

KaTaJIM3aTOPHYIO INbUIb U TOAJIEPKUBATh AOITOCPOYHYIO CTAOWJIBHOCTH Iepernasna JaBJICHUS B
CJIOE 3aCBINKH KaTaJlu3aTopa.

B peakrope 1 c BOCXOHmALIMM MOTOKOM B HACTOSIIEM H300pPETEHUH NPUKHUMHOE
ycTporcTBo 10 pacnonokeHo Hax cnoeM 30 3acChIIKU KaTaau3atopa, U NPUKUMHOE YCTPONHCTBO
10 mepemernaercsi BBEpX M BHU3 IPU pacCIIUpeHHH/CKaTHU €i1ost 30 3aChIKM KaTalu3aropa, U
€ro MOJIOKEHHUE B OCHOBHOM CBSI3aHO C MEPenajgoM AasieHus B cioe 30 3aChllKU KaTaau3aTopa;
KOrja mnepemnaj AasjeHus B cjoe 30 3achllIKU KaTalu3aTopa HEBENUK, MPUKUMHOE YCTPOICTBO
10 pacnionaraercst BOIM3M qHA peakTopa 1 ¢ BOCXOOSAIIUM MOTOKOM; KOTa Nepernaj AaBJeHus B
cioe 30 3aChINKU KaTau3aTopa BEJIUK, MPIKUMHOE yCTpoiicTBo 10 HaxoauTest BONM3H BepXHEH
4aCcTH peakTopa 1 ¢ BOCXOAAIUM TOTOKOM.

Ilo cpaBHeHHIO € NpPENIIECTBYIOLIUM YPOBHEM TEXHUKH peakTop 1 C BOCXOASAIINM
MIOTOKOM, TIPEIJIOKEHHBIH B HACTOSIIEM U300PETEHNUH, HMEET CICAYIOLINE MPEHMYIIECTBA.

1. PeakTop ¢ BOCXOnsmuM TNOTOKOM | cHaOkeH mprKUMHBIM ycrpoiictBom 10. Ilo
CPaBHEHUIO C TPAJAMLMOHHBIMU pPEAKTOPAMH C BOCXOHSIIMM IIOTOKOM, B peakTtope 1 ¢
BOCXOJSILIUM MOTOKOM, C OJJHOM CTOPOHBI, MOKHO MPEAOTBPATUTb UCTUPAHUE U U3MEIIbYEHUE B
NOPOILIOK YaCTHULl KaTaJIu3aTopa, MPOUCXOJSINEE B PE3YJILTATE OCEAaHMs KaTalu3aTopa IOCHe
NOJIaYM JKUAKOCTH B peakTop | ¢ BOCXOASIIMM IMOTOKOM, YTOOBI 3aIIMTUTh KaTaJIU3aTOp U
YMEHBLIUTb KOJUYECTBO MbLIU, C APYTOH CTOPOHBI, KOTAa nepenaj aAasjieHus B cioe 30 3achInku
KaTajqu3aTropa MOCTENEHHO YBEJIMYUBAETCs, NPUXKUMHOE YCTPOUCTBO 10 MOXET mepemernarbes
BBEPX, YTOOBI rapaHTUPOBATH JUTUTENIBHYIO PadOTy peakTopa.

2. Kapxkac, cocrosmuii U3 BepxHel NpUKUMHON mnacTtuHbl 110a n HU>KHEN NPUKUMHON
iactTubl 120a npukuMHOro ycTpoiictea 10, mpencrasisier co0OH equHy (UKCHPOBAHHYIO
KOHCTPYKLMIO, KOTOpasi NBMXKETCS BBEPX M BHU3 KAaK €IMHOE LIEJIOe IPU IEepPEMELICHUU B
peaxkTope 1 ¢ Bocxomsamum notokoM. OHAKO MHEPTHBIN HAMNOJHSIOLINI MaTepual B CpeaHEM
MIPOMEKYTOUHOM CJIO€ HUMEET MOAXOAsIlee IMPOCTPAHCTBO [JIsl MEPEMEIIEHUs, U WHEPTHBIN
HATIOJIHSIFOLIMHA MaTepual (HalpuMep, KepaMUIeCcKHe IapuKy U3 HHEPTHOTO OKCUA AJTFOMIHHSA)
MOXET IePEeMEeIIaThCsI COOTBETCTBEHHO, YTOOBI NMPEAOTBPATUTH NPUIMIIAHHE M HAKOIUICHUE
KaTaJIN3aTOPHOM MbLIN.

3. Han npuxuMHBIM yCTpOHCTBOM 10 pacnonosxkeHo ycTponcTso 60 s yaaneHus MbUIH.
H3-3a BBRITANIKMBAOLIEH CHJIBI U KOJNEOAHWH NMPOWU3BOAMTENBHOCTH BO BPEMsI HCIOJIb30BAHHUS
KaTajau3aropa Hen30exXHO o0pa3oBaHHE HEKOTOPOro KOJMYECTBA IBbUIM B PE3yJIbTaTe
CTOJIKHOBEHMs] U u3Hoca vactull. C momoInplo ycrpoiictBa 60 ans yaaneHus NbUIM MOKHO
OTQUIBTPOBATh KATAJIM3ATOPHYIO IbUIb, MPOXOIAIIYIO 4Yepe3 MNpPIKUMHOE ycTpoictBo 10,
94TOOBI MPENOTBPATHTDh IOMAJaHUE IMBUIM B JIPYyrHe 4YacTH (HAampHMep, BEPXHIOK BBIMTYCKHYIO

TpyOy) u 3acopenme. B ycrpoiictBe 60 1y yaaleHuss TbUIH HCHOJB3YVIOT TOAXON
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MHOTOYPOBHEBOW  (pUIIBTpAllMi M CTYNEHYATOrO 3alOJHEHUs MUl  TOCJIENOBATENbHOTO
yIaBIMBaHUS W (UIBTPAlM TBIIM B COOTBETCTBUM C Pa3MEPOM YacCTHUI[ TbUIM, TaK YTO
GunbTpyrOmuUNi CIOW MOXET PaBHOMEPHO YJAaBJIMBATh MbUIb M MPENOTBPAIIATH JIOKAJIBHOE
3aCOpeHHe; IMOTOK B CJoe, (PUIBTPYIOIEM KaTaJU3aTOPHYIO IbUIb, ClEAyeT Mo Z-oOpa3Hoi
OTKJIOHEHHOH TPAaeKTOPHHU JIBHUIKEHHSI, YTO CIIOCOOCTBYET YJIABIUBAHUIO M OCEAHHIO MTBUIH.

4. IlpwxumHoe ycTpoicTBO 10 MOXKeT mepemelnaTbesi BBEPX M BHU3 NPU PACLIMPEHUU
cnost 30 3aChIKU KaTajau3aTopa, 4TOOBI MPENOTBPATHTh MCTUPAHUE YACTHUI] KAaTajau3aTropa B
IpoLecce NEPEMEIIECHMs], 3alMUTUTh KaTajlu3aTop U B TO K€ BPEMs YMEHBLINTb KOJIUYECTBO
neutd. Kpome Toro, nmyrem pasmenienus ycrpoinctsa 60 ajisl yaajaeHus NbUIM B BEPXHEH 4acTH
cyost 30 3aChIMKK KaTAJIM3aTOPa MOKHO PABHOMEPHO YJIaBIUBATh U COOMpATh KATAIU3ATOPHYIO
IbUTb, U MOXHO TOIAEPKUBATh JOITOCPOYHYIO CTAaOWJIBHOCTb Tepernana AaBICHHS B CIIOE
3aCBINKH.

Kak mokazanHo Ha ¢ur. 7, BOOOPOA U CHIPHEBOE MACJIO PACTBOPSIOT M CMEIIMBAIOT B
cmecurene 850 mns Bomopoma M Maciia ¢ OOpa3OBaHMEM Ta30’KUIKOCTHOM CMeCH WJIH
KHUOKO(PA3HOrO Marepuaia, B KOTOPOM PacTBOPEH BOIOPOI, 3aT€M CMECh BBOIST B KadeCTBE
MOAABAEMBIX MaTEpUajoOB B peakTop | ¢ BOCXOASUIMM NOTOKOM uepe3 Bxon 220 nas
PEaKLIMOHHOIO MaTepuaia, OHa IOCJIEAOBATEIbHO IMPOXOAMUT 4e€pe3 ONOpHYH IactuHy 810,
samuTHBIA ciaoi 830, cioii 840 kepamMHM4YeCKHX IIAPUKOB, cj0M 30 3aChIIKM KaTaIu3aTopa,
NPWKUMHOE yCTpoucTBO 10 M ycrporcTtBo 60 mnd ynajneHus NbUIM, a 3aTEM BBIXOAUT W3
peakTopa 1 ¢ BOCXOASIIUM NOTOKOM 4epe3 BbIxo 230 1iid peakLIMOHHOIO MaTepuaa B Ka4eCTBe
BBIXOJSILIUX MAaTEPUAJIOB.

Bo Bpems HopmanbHOW paboThl, H3-3a OCOOEHHOCTEH Tmpolecca peakuud |
BBITAJIKMBAIOIIEN CUIIbIL, CIOW 30 3aCBINKU KaTajlnu3aTopa HAaXOAUTCS B PACIIUPEHHOM COCTOSIHUM
1IOCJIe TIOJauM MaTepHaja U MepeMeInaeTcsi BBepX M BHU3 MPU KOJIeOAHUSAX MMOIa4M MaTepuaa, B
TO BpeMsl Kak MPH>KUMHOE yCTpoilcTBO 10 mepemeraercs BBEpX U BHU3 CO cjioeM 30 3acChINKU
KaTaJln3aTopa, TaKUM OOpa3oM CHIDKAETCS MCTHUPAHUE YACTHIl KaTajJu3aTopa U KOJHYECTBO
oOpa3syroIerncs: bIIH, MaTepHal, MPOXOIAIINN Yepe3 MPIKUMHOe ycTpolicTBo 10, moctymaer B
yCTpolcTBO 60 ANl yAaleHHus NbUIM U MOCIEAOBATENBHO MPOXOAUT YEPE3 HIDKHIOK IUIACTUHY
610a, croii mepBUYHON (PUIIBTPALIUH, CPETHIO TUIacTHHY 620a, cIoH BTOPUYHON (puibTparmu u
BEPXHIOK TIIacTuHy 630a, 4TOOBI TMO3TamHO OT(HUIBTPOBATH, YJIOBHUTH U COOPaTh IbUIb,
3aXBAYCHHYI0 MaTePHUAJIOM.

ColppeBO€ Macio, HCIOJNB3yeMOE B BOIUIOIIEHUSIX HACTOSINEro H300peTeHus W
CPaBHUTENBHBIX NPUMeEpax, SIBJISETCS MEPBBIM OOKOBBIM IOTOHOM U3 YCTPOMCTBA aTMOC(hEpHOIt
U BaKyyMHOH IEPETrOHKH, U KOHKPETHbIE CBONCTBA CBIPHEBOrO Macia MOKa3aHbl B Tabmuue 1.

KaTaJ'II/IBaTOpOM, HCIIOJIb3YEMbIM B PCaAKUUAX TMAPUPOBAHUA B BOIJIOLCHUAX U CPABHUTECIIbHBIX



66

npumepax, siBisercss FH-40A oT Hay4HO-HMCCIENOBATENbCKOTO WHCTHTYTAa HE(PTEXMMHUYECKUX
TexHonorun @ymyHs, a 3amWUTHBIM cpeactsoM siBiasiercs FBN-03BO1  or  nHayuHo-

HCCIIEIOBATEIBCKOIO HHCTUTYTa HEPTEXUMUUECKUX TEXHONOTUI DyIIyHs.

Tabnuua 1. CBOICTBa CHIPbEBOTO Macia

CrippeBoe macio

ITnoTHOCTH, I/cM’ 0,812

JHuanazon neperonku (ASTM D86), °C

Hauanpnas Temneparypa kunennst (HTK)/10% 156/178
20%/50% 182/205
90%/Koneunas temneparypa kuneaus (KTK) 241/273
Cepa B MepkanTanax, MKI/T 46
Cepa, MKT/T 347
Conep:xanne a30Ta, MKI/T 16

Conep:xanne apoMaTHYECKUX coequHeHu, 00.% 11,8

2

Bonnomenue 1

CrippeBO€ Macio U BOAOPOA CMEIINBAIOT B OOBIMHOM CTATUYECKOM CMecuTelne (MOoeb
$X2.3/25-6.4-500), a 3aTeM cMeChb BBOJST B Ka4eCTBE MOJABAEMBbIX MAaTepHAJIOB B peakTop 1 ¢
BOCXOJISIIIUM TIOTOKOM (nuameTp peakropa cocrasisier 100 mm), peakrop 1 ¢ Bocxomsmum
MOTOKOM COAEPKUT ONOpHYH0 mutactuHy 810, 3amuTHbiil cioit 830 BeicoToit 120 MM, cioii 840
KEPAMUYECKUX MIAPUKOB M3 OKcuaa amoMuHus ¢ ¢13 mm (Bbicota 80 mm, Hax cioem 840
KepaMHUYECKHUX IIAPUKOB YJIO’KEHA MPOBOJIOYHAS CETKA M3 HEPIKABEIOIEH CTalIU C pasMepoM
stueek 10 mem), cioii 30 3ackimku kartanuzaropa BeicoToit 300 MM U IPMKUMHOE yCTpoHcTBO 10
BbICOTON 120 MM mocienoBaTebHO B HAIPaBICHUM MOTOKA MaTepuaja, MNpU 3TOM ONOpHas
riactTrHa 810 COmepKUT OCHOBHYIO OasiKy, CTEPKHH PELIETKH M CETKY, IPH 3TOM JIB€ CTOPOHBI
OCHOBHOH 0aJIK HEMOABIKHO MEPEKPBIBAIOTCS C BBICTYIIAMH BHYTPEHHEH CTEHKH peaktopa | ¢
BOCXOJSIIUM TIOTOKOM, CTEPIKHU PELIETKH PACIMOJIOKEHbI HA OCHOBHOH Oallke M BBICTYMAX,
CETKA yJIOJKEHA HA BEPXHME MOBEPXHOCTHU CTEPKHEH PEIIETKH, a pa3Mep UY€K CETKU COCTAaBJISIET
12 mem.

IIprxumHOe yCTpOHCTBO 10 COAEP:KUT TPETBIO HANPABJAKOIYIO 173 CKOIbXEHUs,
MJIABAKOIUNA MPUWKUMHOM CJIOM M YIUIOTHUTENBHBIA 3JIEMEHT, IPU 5TOM IUIABAIOIIUN
MPIKUMHON CJION COAEPIKUT BEPXHIOK MPWKUMHYIO IuacTuHy 110a, HWKHIO NPUKUMHYEO

ninacTuHy 120a M HENOABMIKHBIA IPOMEXKYTOUHBIA CJIOM MEXAYy BEpXHEH MNPUXKUMHOU
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ninactuHOW 110a m BepxHel npwxuMHOW IiacTuHOW 110a. HenmoaBu KHBIM IPOMEKYTOUYHBIN
CJIOW 3aIOJIHEH KePaMHUYECKUMH LIAPUKAMM W3 UHEPTHOIO OKCHIA aJIIOMUHUA C ¢13; BEepXHss
npwkuMHass muactuHa 110a u HwkHAS nOprkuMmHas 1actuHa 120a UMET pa3siu4HbIe
KOHCTPYKTHBHBIE (POPMBI, B BepXHEH MpKUMHON mutactuHe 110a MCnosib3yroT napajuienbHble
METAJIMYECKUE CTEP>KHU peIIeTKH IUpUHONW 30 MM, a ILIeNu MeXAY CTEp>KHAMU pPEIIeTKH
UMEIOT WupuHy 10 MM; B HIDKHEH NpUKUMHON mutactuHe 120a ucnonb3yroT ceTky JIKOHCOHa C
PacCTOSIHUEM MEXY IIPOBOJIOKAMU CETKH 2 MM, B IIPOLIECCE 3AMIOJHEHUS KAXKABIA CJIOH 3aChIIKU
VIUIOTHSAIOT M 3alOJIHAIOT, NPU 3TOM MEXKAY CJIOSIMH 3aChIIIKM HE pa3MelleHa NPOBOJOYHAs

CeTKa U3 Hep KaBerolel cTanu. Pe3yabpraTsl N3MepeHuil mpeAcTaBieHb! B Tabnuie 2.

Bonnomenue 2

Ucnone3yror peaktop 1 ¢ BOCXOOSIIIMM TOTOKOM IO HACTOSIIEMY H300PETEHUIO;
CBIPbEBOE MAaCJIO M BOZOPOA CMEIIMBAIOT B TPyO4UaTOM IUCHEpPraTope C HEOPTaHUYECKOM
MEeMOpPaHOH, U BOJOPOJ JUCTIEPTUPYIOT C MOJIYYEHHUEM MHUKpPOMY3BIPbKOB pazMepoM S50 HM, H
3aTeM OH TNPOCAYMBAETCs M3 TPYOKH C OOpa3oBaHMEM CMECH C JKUAKOCTBIO, BBEACHHOH B
00OJIOUKY, 3aTeéM CMeCh BBOIST B KaueCTBE IIOJABAEMbIX MaTepHaNOB B peakrop 1 ¢
BOCXOMSIIUM TOTOKOM (AmameTp peakropa 1 ¢ BOCXOISALIUM TMOTOKOM cocTaBisieT 150 mm);
PEaKTop COAEpKUT ONMOpHYK MmiuactTuHy 810, 3amuTHeIl ciaoit 830 BreicoTon 100 MM, cioi 840
KepaMHUYeCKUX IMIAPHKOB W3 OKCHAa amoMuHus ¢ o013 MM (Beicotra 80 mm, Hax cioem 840
KePaMHUYECKHUX ILIAPUKOB YJIOXKEHA MPOBOJIOYHAS CETKA U3 HEPIKABEIOIIEH CTAJId C pa3sMepoM
sueek 10 memn), cnoit 30 3achnmky karanusaropa BbICOTOH 450 MM, IpHXUMHOE ycTpoiicTBo 10
BoICOTOI 150 MM, ycTpoiictBo 60 1y ynajneHus mbutd (CO CJIOEM MEepPBUYHON (UIbTpAaLUU
BBICOTOM 600 MM, 3amOJIHEHHBIM OJIOKAMH TbUICYJIABIMBAIOIIEH CETKH, COCTOSIIMMHU W3
KepaMHUYECKUX IIAPUKOB M3 OKCHAA aMOMUHUSA ¢ 013 MM u cerku JI’KOHCOHA, U ClIOEM
BTOPUYHON (PUIBTPALUU BBICOTONW 60 MM, 3aMOJIHEHHBIM OJIOKAMH IbLIEYJIABIUBAIOIIEH CETKH,
COCTOSIIIMMHU M3 KEPAMHYECKHX IIAPUKOB U3 OKCHIA ATIOMHHHS C ©@3-6 MM M ceTkH J[’>KOHCOHA)
MOCJIEIOBATEIPHO B HAMNPABJICHMM NOTOKA MaTepuana, NpU 5TOM OnopHas uiactuHa 810
COIEPIKUT OCHOBHYIO OaJiKy, CTEP’KHH PEIIeTKH U CETKY, IIPU 3TOM JABE CTOPOHBI OCHOBHOM
0anKy HEMOOBUIKHO IEPEKPBIBAIOTCS C BBICTYIIAMU BHYTPEHHEH CTEHKH PEaKTopa, CTEP’KHU
peLIeTKN pPAacIoNIOKeHbl HAa OCHOBHOW Oajlke M BBICTYIAX, CETKAa YJIOXKEHAa Ha BEpPXHHUE
MOBEPXHOCTHU CTEPKHEN PELIETKH, a Pa3Mep siU€EeK CETKU COCTaBsieT 12 mer.

IIprxumHOe yCTpoHCTBO 10 COAEp:KUT TPETBE HAMNPABISIOUYIO 173 CKOJIbXEHUS,
MJIABAKOIUNA MPMXKUMHOM CJIOM M YIUIOTHUTENBHBIA 3JIEMEHT, IpPU 5TOM IUIABAIOILIUN
NPWKUMHON CJIOH CONEPKUT BEPXHIO MPWKUMHYK MuacTuHy 110a, HIKHIO NPUKUMHYIO

ninacTuHy 120a M HENMOABMIKHBIA IPOMEXKYTOUHBIM CJIOM MEXAY BEPXHEH MNPUKUMHOU
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ninactuHOW 110a m BepxHel npwxkumHONW rutacTuHOM 110a. HenmoaBu kHBIM IMPOMEKYTOUYHBIN
CJIOH 3aIOJIHEH MOPUCTBIMU KEPAMHUYECKUMH YacTULaMU C 910, BEpXHss NPHUKUMHAs TJIACTHHA
110a u HWxKHAA NprKUMHAas TacThHa 120a MMEIT OAMHAKOBYIO KOHCTPYKTHBHYIO (popmy, H
IUIl HUX 00X HCTONB3YIOT CeTKY JIPKOHCOHA C pacCTOSTHUEM MEXy NPOBOJIOKAMH CETKHU 2 MM,
B IPOLIECCE 3aMOJHEHUs KaXIbIM CJIOM 3aChIIKU YIUIOTHAIOT U 3alOJHAIOT, MPU 3TOM
NPOBOJIOYHAs CETKAa U3 HEP)KaBEHOIEH CTald HE pPa3sMELleHa MEXAy CJIOSIMH 3aChIIKH.

PesynbTaThl ©I3MepeHuii peacTaBaeHbl B Tabaure 2.

Bonnomenue 3

Ucnonb3yror peaktop 1 ¢ BOCXOOSIIUM TIOTOKOM, OOeCIeYrBaeMblii HACTOSIIIUM
U300peTeHNEM; ChIPbEBOE MACJIO U BOIOPOJ CMEIIHUBAIOT B OOBIYHOM CTATHYECKOM CMECHUTENe
(Mmomenb SX2.3/25-6.4-500), a 3aTeM cMeChb BBOASIT B KaueCTBE IMOAABAEMbBIX MAaTEPHAJIOB B
peaktop 1 ¢ BOCXOASIIIUM MOTOKOM (AMaMeTp peakTopa 1 ¢ BOCXOISALIMM MOTOKOM COCTABIISIET
300 MM); peakTop € BOCXOASIIMM MOTOKOM | comep:kuT omopHyro miactuHy 810, 3amuTHBIN
cinou 830 BeicoTOM 60 MM, CIIOH KE€PAMHUYECKUX ILIAPUKOB M3 OKCHUAA AMOMHUHHUS C @13 mMm
(BbIcoTa 40 MM), cioii 30 3ackimku KaTanu3aTopa BeicoToi S00 MM, MprXuMHOE ycTpoicTso 10
BeicoTOM 200 MM, ycTpoiictBo 60 1yt ynaneHus mbutd (CO CIIOEM MEePBUYHOHN (uiIbTpanuu
BbICOTONM ©0 MM, 3alOJIHEHHBIM OJIOKAMH TbUICYJIABIMBAIOIIECH CETKH, COCTOSILIUMH U3
KepaMHUYECKUX IIAPUKOB M3 OKCHAA AMOMHUHHUS ¢ 013 MM u cerku JIPKOHCOHA, U CIIOEM
BTOPUYHON (UIBTpaLUU BBICOTOM 60 MM, 3aroJHEHHbIM OJIOKaMHU IbLIEYJIABINBAIOIIEH CETKH,
COCTOSIIIUMHU M3 KEPAMUYECKUX LIAPUKOB M3 OKCHIa AJFOMHUHUA C ¢3-6 MM U ceTkH J[>KOHCOHA)
MOCJIEIOBATEIbHO B HAMNPABJICHUM IOTOKA MaTepuaja, IMpU 3TOM OnopHas muiacthuHa 810
COZEP KUT OCHOBHYIO OAJIKy, CTEPKHH PEIIeTKH U CETKY, IPUYEeM JIBE CTOPOHBI OCHOBHOMN OaJKH
HEMOJBI)XHO NEPEKPBIBAIOTCS C BBICTYNIAMHU BHYTPEHHEH CTE€HKU PEaKTOpa, CTEP>KHU PELIETKU
pacroNio’keHbl Ha OCHOBHOW Oajikeé M BBICTYNAX, CETKa YJOXKEHa Ha BEPXHHE MOBEPXHOCTH
CTEP>KHEH PELIETKH, a pa3Mep siUeeK CETKU COCTaBisieT 12 meml.

IIprxumHOe ycTpolcTBO 10 COAEp:KUT TPEThH) HANPABISIIOLIYI0 173 CKOJIbXEHUs,
MJIABAKOIUNA MPUKUMHON CJIOM M YIUIOTHUTENBHBIH 3JIEMEHT, IpPU 5TOM ILIABAIOIIUN
MPWKUMHON CJION COAEPKUT BEPXHIOK MPHXKUMHYIO MiuacTuHy 110a, HMXKHIO NPHKUMHYIO
nnacTuHy 120a M HENOABMIKHBIA IMPOMEXKYTOUHBIA CJIOM MEXIYy BEpXHEH MNPUXKUMHOU
nnactuHOM 110a m BepxHel nprxuMHOW IacTuHOW 110a. HenmoaBu KHBIM IMPOMEKYTOUYHBIN
CJIOH 3aIOJIHEH MOPUCTBIMU KEPAMHUYECKUMH HacTULAaMU C 910, BEpXHssl NPMKUMHAs TJIACTHHA
110a u HWXHAA NprKUMHAs TwacTHHa 120a UMEIT OAMHAKOBYIO KOHCTPYKTHBHYIO (opMy, U
IUIL HUX O0€MX MCTONB3YIOT CeTKY JIPKOHCOHA C pacCTOSTHUEM MEXY NMPOBOJIOKAMH CETKU 2 MM,

B MpoHecce 3aroJHCHUSA KEDK)II)Iﬁ CJION 3aChITIKH YIUIOTHAKOT W 3aIlOJHAKT, IIpU 3TOM
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MMPOBOJIOYHAsA CE€TKa U3 HGp)I(aBeIOH.Ieﬁ CTaJIi HE pa3MEIIcHa MEXKAY CJOsAMU 3aCbIINKH.

Pesynprarsl n3mMepeHuii npeacTaBieHsl B Tabaure 2.

CpasHuTenbHbIl npumep 1

Ilo cpaBHeHHIO ¢ BOIUIOIIEHHEM |, OT/IMYME COCTOMT B TOM, 4YTO B DPEAKTOpE HE
NPEeAYyCMOTPEHO MNPUXUMHOE YCTpolcTBO 10, a BMECTO HEro mnpeayCMOTPEHBI [Ba CJOs
KePaMUYECKUX LIAPUKOB.

CrIppeBO€ MACliO U BOAOPOA CMEIIHBAIOT B OOBIMHOM CTATHMYECKOM CMecuTelne (MOIeb
S$X2.3/25-6.4-500), a 3aTeM CMeCh BBOIST B KAa4eCTBE IOJABAEMBbIX MATEPHAJIOB B OOBIUHBIN
peaKkTop C BOCXOMSILINM MOTOKOM (nuamerp peaktopa cocraBisier 100 MM); peakTop COEpIKUT
ONOPHYIO PELIETKY IJIsl KaTajau3aTopa, 3allUTHbIN cJIoi BbICOTON 120 MM, CIONM KepaMHUYECKUX
LUIAPUKOB W3 OKCHAA amroMHuHHUS ¢ 913 MM BbpicoTOH 80 MM, CIOH 3aCBIIKM KaTalu3aTopa
BbICOTON 300 MM, CIIOH KepaMMYECKHMX IIAPUKOB M3 OKCHIA ATOMHUHHS C ©3-6 MM BBICOTOU
60 MM M CIIOH KepaMH4YECKHMX IIAPUKOB M3 OKCHUAA amroMuHUS ¢ ¢13 MM BbIicOTOH 60 MM
MOCJIEIOBATEIPHO B HAINpPABIEHUM NOTOKA MaTepuasa, B MPOLECCE 3alOJHEHUs KaKIbIA CIION
3aCBINKU YIUIOTHSKOT W 3aIOJIHSIOT, IPU 3TOM IMPOBOJIOYHAs CETKA U3 HEPXKABEIOLIEHW CTalu C
pasmepoM sideek 12 mermn obecriedeHa MEXKAY 3alIUTHBIM CJIOEM U CJIOEM KaTaju3aTropa, U
IPOBOJIOYHAsI CETKAa W3 HEpJKaBeroIleH CTamu ¢ pa3MepoM sueek 12 mem Takke obecrieueHa
MEXY CJIOEM 3aCBINKU KaTaJIu3aTopa U CIO0EM KePaMUYECKHUX LIAPUKOB U3 OKCUAA AIIOMUHUSA C
93-6 MM Ui NIPEAOTBPALIEHUs] IOTEPU KaTajau3aTtopa. Pe3yiabTaTel H3MEPEHU MPEICTaBICHbI B

Tabnuue 2.

CpaBHuTenbHbII pumep 2

Ilo cpaBHEHHIO C BOIUIOLIEHHWEM 2, OTJIMYUE COCTOMT B TOM, YTO B PEAKTOPE HE
NPEAYCMOTPEHO MPWXXUMHOE yCTpoucTBO 10, a BMECTO HEro mnpenyCMOTPEHbI ABA CJOs
KePaMHUYECKHUX LIAPUKOB.

CrIppeBO€ Macyio ¥ BOJOPOA CMEIIMBAIOT B TPYOUATOM JUCTIEPTaTOPE C HEOPTAaHUUECKOM
MEeMOpPaHOH, ¥ BOJOPOJ OUCTIEPTUPYIOT C MOJIYYEHUEM MHKpPOMNY3BIPbKOB pazMepoM S50 HM, H
3aTeM OH TMPOCAYMBAETCS W3 TPYOKH C OOpa3oBaHMEM CMECH C JKUIAKOCTBIO, BBEICHHOH B
00OJIOUKY, 3aTeM CMECh BBOAST B KadeCTBE IOJABAEMBIX MATEPHAIOB B PEAKTOp (Iuamerp
peakTopa coctaBiisier 150 MM); peakTop COIEP:KUT OIMOPHYIO PEIIeTKy JUIsl KaTaliu3aTopa,
3aIUTHBIA CJI0M BbICOTOM 100 MM, €O KepaMHUYECKUX LIAPUKOB W3 OKCHAA aJIOMUHUSA C o013
MM BbICOTOM 80 MM, CJIOM 3aCBIIKHM KaTaau3aTopa BbICOTOM 450 MM, CIIOH KepaMHYECKUX
LIAPUKOB U3 OKCUJA AJFOMHUHUS C ©3-0 MM BbICOTOM 130 MM M CJIOH K€paMHUYECKUX LIAPUKOB W3

okcuaa amoMuHus ¢ @13 MM BbicoTOM 130 MM moOCnenOBaTeNbHO B HAMNPABJICHUM IOTOKA
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MaTepualia, B MpoOUECCE 3alOJIHCHUA KaKIBIA CJIOM 3aCBIIKU YIUIOTHAKOT W 3allOJIHAKOT, IIPU
OTOM IPOBOJIOYHAsA CCTKa U3 HGp)KaBeIOH.Ieﬁ cTajiu He oOecrieueHa MEXAYy CJIOSAMU 3aCbIIKHU.

PesynbraTsl N3MepeHui npeacTaBiIeHsl B Tabaure 2.

Tabnuma 2. PesynbraThl n3MepeHuii

Bonnomenue|Bornomenue|Bomnomenne| CpaBHuT. CpaBHur.

1 2 3 npumep | npumep 2
Kaxyimasicst CKopocThb 0,0224 0,0194 0,0176 0,0104 0,0112
MIOTOKA JKHIKOCTH, M/C 0,0212 0,0202 0,0172 0,0106 0,0109
0,0238 0,0198 0,0168 0,0118 0,0108
CpenHee 3Ha4yeHue, M/C 0,0224 0,0198 0,0172 0,01093 0,0109
Bpewmsi paboTbl, MUH 13928 17865 25274 6481 8344
lepenan nasrexus b cioe 10,37 8,45 13,98 14,77 15,86

3aCBINKHU Katanusaropa, AP

KonuuecTBo nbuiun,
COOpaHHOW NEPBUYHBIM 0,055 0,086
(UIBTPYIOIHUM CJIOEM, T

KonuuecTBo nbuiu,
COOpaHHON BTOPUYHBIM 0,010 0,017
(OUIBTPYIOIUM CJIOEM, T

IIpumeuanue: Kaxymascs CKOPOCTb MOTOKA JKUAKOCTU OTHOCHUTCS K CPEIHEH CKOPOCTH
NOTOKA SKUIKOCTH, MPOTEKAIOIeil depe3 MyCTyH0 KOJOHHY Oe3 Kakoro-imbo KOMIIOHEHTA,
YCTaHOBJIEHHOTO B PEAKTOPE C BOCXOMALIUM IMOTOKOM, KOTOPYIO IOJY4arOT NEJIEHHEM IOTOKA
JKUAKOCTH, TIOJJaBAEMOU B PEAKTOP C BOCXOASIIMM MOTOKOM, Ha IUIOIIAAb ITONEPEYHOrO CEUEHHUs

peakTopa € BOCXOOAIIUM ITOTOKOM.

Crneunanucram B JaHHOW OOJIACTH XOPOLIO M3BECTHO. KOTZA PEAKLHMI0 TMAPUPOBAHUS C
BOCXOJSIIIUM TMOTOKOM TIPOBOAST B OOBIYHOM pEAKTOpPE THAPHPOBAHUS, CYILIECTBYIOT
OMNpPEACIICHHBIC Tpe6OBaHI/I$I K OTHOHIECHUIKD BbICOTHI K JUAMETPY KaTajau3aTopa, 4TOOBI
obecrieunth 3(G(eKT peakuuu U JTUTENbHYI paboTy, KpOME TOro, AMaMEeTp peakTopa He
JOJI2KEH OBITb CIUIOKOM OOJIBIIMM HJIH CJIMIIKOM MAaJICHBKHMM, B IMNPOTHBHOM CJIy4a€ 35TO
MOBJIMACT HAa KAXYIIYHOCA CKOPOCTH MOTOKA KUAKOCTU B PEAKTOPE C BOCXOAAIIUM ITOTOKOM.
Ecnmn kaxymascs CKOpPOCTh MOTOKA JKUIKOCTH BBICOKA, TO YAAapHOE BO3AEHCTBHE HA CIIOH
3aCbIIIKN KaTaJin3aTopa W 34CbIIKy 3allUTHOTO CJI0A 6YI[6T 6OJ'II:;LHI/IM, 4TO TMPUBCACT K
CEPhE3HOMY HCTHUPAHHUIO KaTAJIN3aTOpa, CJIENOBATENBHO, MbUIb, 0OPAa30BaBINAsICA B PE3yJIbTAaTe
HUCTHUPAHUA KaTalln3aTopa, MOXET JICTKO 3a0UTD e MEXKAY CTCPXKHAMU PELICTKHU, BbI3bIBAsA
ObIcTpOe yBeNHMUYEHHE IIepenajza [aBjlIeHHs B CJIO€ 3achlIKU peakTtopa. Hamportus, eciu
KaXXylasacsa CKOPOCTh MOTOKA KUAKOCTH HU3KAA, TO YAAPHOC BOSI[efICTBI/Ie Ha CJIOM 3aChIITKH
KaTaJlM3aTopa M 3aChINKy 3aLIUTHOTO CJOsi OyaeT HeOOJbIIUM, YTO NMPHUBENET K YMEHbLICHHIO

UCTHUPAHUS KaTaJIn3aTopad, B PE3YILTATC YCro mneperajg AaBJICHUA B CJIOC 34aCBIIIKHU PEAKTOpPa
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Oyzmer MenIeHHO YBEIMUUBATHCS. TakuM 00pa3oM, METO U3MEPEHHS PE3YJIbTaTOB IPUMEHEHUS
peakTopa ¢ BOCXOISAIIMM MOTOKOM B BOIUIOIIEHUSX 1-3 M CpaBHUTENBHBIX npuMmepax 1 u 2
SIBJIIETCS] CJIEAYIOLIUM. MPH YCIOBUH OJUHAKOBOH MPOU3BOAUTENILHOCTH OOPaOOTKH OOBIYHBIH
peaxkTop ¢ BOCXOISLIUM IOTOKOM CPaBHUBAKOT C PEAKTOPOM 1 C BOCXOHSIUMM IIOTOKOM IO
HACTOSIIEMY H300PETeHHIO, a YBEJIWYEHHE YpPOBHs IIepernaja AaBJICHUS B CJIOE 3aChINKH
peaxTopa MPOBEPSIIOT MyTEM U3MEHEHMs KaXKyLIEHCsl CKOPOCTH MOTOKA KUJIKOCTU B IpPOLECCe
cpaBHeHwus. [10 MCTEeYeHNH ONpeNeIeHHOrO BPeMEHU paboThl, YeM MEHbIIEe Mepenas 1aBJICHUs B
CJIOE 3aCBINKH KaTAJIN3aTOpa, TEM JIy4lle pe3yJbTaT MpUMeHEeHHs. YToObl yMEHbLINTD OLIHOKY,
BBI3BAHHYIO 3KCIIEPUMEHTOM, KaXYILIYIOCA CKOPOCTb INOTOKA JXUAKOCTH ONPENENSIOT IyTeM
MHOT'OKPAaTHOI'O U3MEPEHMUsS U YCPEIHEHUSI.

Kak BuaHO U3 yBenuueHus ypoBHsI Nepernaja JaBJIeHUs] B PeakTope B BOIUIOLIEHUsX 1-3
U CpPaBHUTENbHBIX NpuMepax | u 2, yBenudeHHe ypOBHs Iepemnajna AaBlieHUs B peakTope 1 c
BOCXOJSIIIUM TOTOKOM IO HACTOSIIIEMY H300PETEHHIO SIBISIETCS HU3KHM, a BpeMsl paloThI
YCTPONCTBA 3HAYUTENBHO YBEJIMYEHO, YTO YKa3bIBA€T HA TO, YTO MPHKMUMHOE yCTPOHCTBO 10
MoskeT 3¢ ¢dekTuBHO (uKcUpoBaTh €O 30 3aCBHITKU KATaIM3aTOpa, W YCJIOBUS HCTUPAHUS
4aCTUL KAaTaJnu3aTopa 3HAYUTENbHO yIy4IIaloTcs. Kpome Toro, kak MOKHO BHUAETb U3 HU3KOIO
YPOBHsI YBEJIMUEHHUsI NIEpenana AaBJICHUs B peakTope 1 ¢ BOCXOAALMM ITOTOKOM IO HACTOSILIEMY
n300peTeHno, ycTpoicTBo 60 s yhajeHus MIbUIM MOXKET YJIABIMBATH IOYTH BCIO INbUIb U
o0ecreynBaTh PABHOMEPHBIN COOp MBUIH.

Kak mokazano Ha ¢wur. 8-11, HacTosIee M300peTeHHe NOMOJHUTENBHO O0eCreYnBaeT
peakTop 1 ¢ BOCXOAALIMM MOTOKOM, KOTOPBIM cOAepKuT kopmyc 20, B KOTOPOM OMNOpHas
minactuHa 810 m cymoit 30 3achIIKM KaTajnu3aTopa paclojiOKEHbl B HANPABJICHUM IOTOKA
MaTepualia, U HIDKHUHN YIIPYTUil HECYLIUM CJION pacrojiosKeH B HIDKHEN 4acT cjiosi 30 3aChInKu
KaTaju3aTopa W/WM BEPXHUN YIPyTrui HECYINMH CJIOH pa3MerneH cBepxy cyiosi 30 3achIKu
KaTajau3aTopa. BepxHuil ynpyruii HeCcyIuwid Cloi comep:kuT BepxHuid cyioii 110b 3ackimku
3IacToMepa U BepXHHUH Hecyuwmid ciaod 130b, a HIWKHHMIA ynpyruil HECYLIHH CIIOH COOEpPIKHUT
HIDKHUH ciioit 120b 3acknku 3macToMepa M HIDKHUN Hecymid cioi 140b. Huxawmii cioit 120b
3aCBINKH 3JIACTOMEpPA PACIONIOKEH HAaJ HIDKHUM HecymuM cioeMm 140b, a BepxHUI Hecyui
cioit 130b pacnonoxen Hmke BepxHero ciost 110b 3ackimku snmacromepa. Kak BepxHuil cioi
110b 3aceimku smacToMepa, Tak W HIKHUH cioil 120b 3aceimku 3yacTomMepa Comepkar
HECKOJIBKO OJIOKOB IUIACTMACCOBOTO 3JIACTOMEPA, KAKABIH M3 KOTOPBIX COMEPKUT YaCTHUILIBI,
BBIITOJIHEHHBIE M3 3JIACTUYHOTO MaTepHaja, a 3a30pbl MeXAy OJIOKaMH IUIaCTMacCOBOTO
3J1IaCTOMEpPA U BHYTPH OJIOKOB HCIIOJIB3YIOT B KAUECTBE KAHAJIOB JIJIsI TIOTOKA TEKY4YeH Cpembl.

Yactumpl uMeroT GopMy, KOTOpas BKIIOYaeT ofHy miu Oonee popm u3 chepuueckoit

¢dopmbl, GOpPMBI MOJNOCH], MHOTOYTOJNbHONM (hopMbl, 3yO4aToil chepuueckoit Gopmel U GOpMbI
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O5oKa; >MACTHYHBIA MaTepuan MPeACTaBIsieT COOOW TEePMOCTOWKHMI KaydyKOBBIM MaTepual, B
YaCTHOCTH, OJIWH WM 0Oojiee MaTepHajoB W3 CHJIMKOHOBOIO Kay4yyka, OOPCHIMKOHOBOTO
Kayuyka U (TOpCHIMKOHOBOro kayuyka. Kak BepxHuili Hecymmii cioit 130b, Tak U HWOKHUI
Hecymuii cioii 140b MMEIOT enuHYI0 KapKacHYI KOHCTPYKIIMIO, KOTOpas BHYTPH 3allOJIHEHA
WHEPTHBIMUA KEPAMUYECKUMU LIAPUKAMU U UMEET CETKY IO EPUMETPY.

Korza cnoit 30 3achInKky KaTtann3aTopa nepeMernaeTcs BBepX M BHU3, HIKHU ol 120b
3aCBINKH 3J1aCTOMEpa U BepxHHit cyoit 110b 3ackimKku 31acToMepa NOABEPraroTcs aedhOpMarivH,
TaK YTO UX OOBEM YMEHbLIACTCS WM YBEJIMYMBAETCS, TaKUM O0Opa3oM MHOTOKPATHO
IpenoTBpallasl U3MEHEHUe nepenana nasieHus B cioe 30 3aChIIKM KaTalu3aTopa, TO €CThb
HIKHUH cioit 120b 3aceinku smactomepa u BepxHHUE cinoil 110b 3ackmku 31acToMepa MOTYT
nedopmupoBatecss mox aeiictBueM cyiosi 30  3aChIIKK  KAaTalu3aTopa HW MOTYT OBITh
BOCCTAHOBJICHbI IO MCXOAHOTO oObeMa M (POpMBI mocie CHITHS CUJIbl BO3NeHCTBHA. BbicoTa
HIKHero cinosi 120b 3ackimku 3;macromepa U BepxHero cios 110b 3aceimku smactomepa 0OBIMHO
cocrasysgeT 10 mm - 500 MM, npeanoytutensHO 50 MM - 200 Mm.

Bepxumuii Hecymmii cioii 130b BBIOMHEH ¢ BO3MOXKHOCTBIO MOANEPIKKU U KOMITEHCALIUN
neopMaIMOHHOTO cMerneHus1 BepxHero cios 110b 3aceimku 3acTomepa, a HIDKHUNA HECYIIHA
cnoit 140b BBIMONHEH C BO3MOKHOCTBIO TOANEPKKH W KOMIIEHCALUH Ae(OpMaLMOHHOTO
cMelleHns HukHero ciost 120b 3aceimku sjmacromepa, Tak 4To HIDKHUHA ciod 120b 3aceimku
snacToMepa M BepxHHH cioi 110b 3aceimku smacromepa aepoOpMHUPYIOTCS B OTPaHUYEHHOM
npoctpancTBe. Kak Bepxuuii Hecymuii cioii 130b, Ttak u HmwkHHI Hecymui cioii 140b
IPECTABISIIOT COOOH LeJbHbIE KapKaCHble KOHCTPYKIUH, KOTOpBIE 3allOJHEHbI WHEPTHBIMU
KepaMHYECKUMH LIAPUKAMU M UMEIOT CETKY I10 MePUMETPY, U CeTKa MOKET ObITh U3rOTOBJIEHA
U3 HEeP KaBeIoIIel CTalli, B YaCTHOCTH, U3 OMHOM uiu Oonee mapok u3z SS 30408, SS 30403, SS
31608, SS 31603 u SS 32168. Cerka oOnamaer omnpenejeHHONH aHTUAEHOPMAIIUOHHOM
CIOCOOHOCTBIO, ¥ OOBIYHO JIJIsI HEE UCTIOJB3YIOT CTAJIbHYIO MPOBOJIOKY Auamerpom ot 0,1 MM 1o
2 MM, KOTOPYIO OOBIYHO MCIOJB3YIOT Ul TUIETEHHs MPOBOJIOYHBIX CETOK. BBICOTa BEpXHEro
Hecymero cyiost 130b u HmwkHero Hecymero ciosi 140b oberyHO cocrapmsier S0 MM - 1000 mwm,
npeanoutuTeabHo 200 MM - 500 Mm.

PeakTtop 1 ¢ BOCXOAAIIMM MOTOKOM BKJIIOYAET YCTPOHCTBO 00 1M yAaleHUs MbLIY,
KOTOPO€ PacoJIOKEHO B BepXHeW yacTu kopryca 20 u Hax cioem 30 3achinku Katanusaropa. B
ciy4yae, Korma BepxHHH Hecymmi cioil 130b pacmonokeH cBepxy cios 30 3achIIKH
KaTaJIn3aTropa, yCTpoucTBo 60 1 yaadeHus NbUIM PACIONOKEHO Hal BEPXHUM HECYLIUM CJIOEM
130b.

Yerpoiicteo 60 nns ynaneHus NbUIM COAEPKUT YETBEPTYH Hampasisiromyro 670c

CKOJIb)KEHUS] U TbUICYJABIMBAIOLINI OJIOK, NMPH 3TOM YCTPOHCTBO 60 I yAajeHus MbUIH
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COIEPKUT HIXKHIOK MacTuny 610c, cpegHroro muactuHy 620C, BEpXHIOKW IutacTuHy 630c¢ u
bunpTpyromuii uumuHAp 660c¢, HUKHSA miacTiuHa 610C 3aKkperieHa Ha CaMOM HIDKHEM KOHIIE
4eTBEePTOU Hampasissromen 670C CKONbKEHUsA, a cpefHss racTuHa 620C U BepXHsis IUIaCTHUHA
630c coeanHEHBI C TIOMOLIBIO HECKOJIBKO HAOOPOB OCEBBIX pedep, 00pasys MPOYHYIO0 KapKaCHYIO
KOHCTPYKLUIO Tuna KjaeTku. [IpomesxyTouHbIl Coii Mexxy HUKHeH miacTuHoi 610¢ u cpenneit
iacTuHON 620C sBJsIeTCsl MbUIECOOPHBIM CIIOEM, a MPOMEKYTOUHBIH CIIOH MeXAy CpemHed
acTuHOM 620¢ U BepxHel miactuHoi 630c¢ siBysieTcst ciaoem s pumbTparyu nbutd. HukHui
KoHel[ unbTpyroinero uuianHapa 660c¢ 3aKperuieH Ha MOBEPXHOCTH HWXKHeW riacTulbl 610c,
bunbTpyromuid mHHAP 660C TPOXOOUT BBEPX 4Yepe3 NbUICCOOPHBIA CJIOH W CIIOH s
(GUIbTpauy TBUIH, W TOBEPXHOCTh (MIIBTPYIOMIEro HUIHHApa 660C paBHOMEPHO CHabkeHa
MOPaMH B Ka4e€CTBE KAHAJIOB AJIs IOTOKA MaTepHuana.

Bepxnsas nnactuna 630c u cpenHsas muactuHa 620C MEpPEeKpBIBAIOTCS C BO3MOXHOCTBIO
MepEMELLCHHs C YeTBEPTON Hampasisronien 670¢ ckonbxkeHus. YerBepTas Hanpasisomas 670¢
CKOJIB)KEHUS] TPEACTABIACT COOOW CTAJNbHYK) KOHCTPYKLMIO, 3aKPEIUIEHHYI0 Ha BHYTpPEHHEH
cTeHke kopmyca 20 B OCEBOM MOJIOXKEHUM peakTopa | ¢ BOCXOASAIIUM MOTOKOM, BEPXHSA
CTOpPOHA YETBEPTON Hampabisiomield 670C CKOMBXKEHUS MPEACTaBIseT COOOH 3aKpbIBaroILee
NPOCTPAHCTBO peakTopa 1 ¢ BOCXOASIIIUM IIOTOKOM, M CJIOH Ay (puiapTpauyy NbUA B
ycTporictee 60 11 yaanaeHusl NbUIA MOXKET MEePEMELaThCsl BBEPX U BHU3 KAaK €AUHOE LIEJIOe Ha
yeTBepTON Hampassiromend 670c ckoabxkenus. JlinHa werBepTroN Hampasisomen 670c
ckonbkeHust cocrasisier 10 mm - 800 mm, mpennourutenbHo 50 mm - 300 mm. Ecnau nnuna
CIIMIIKOM Malia, TO MbUIb OyAeT OBICTPO HAKAIIMBATBCS M3-3a HEOOJBLIOTO MPOCTPAHCTBA IS
NEepEeMELIeHNs], YTO MPUBEIET K 3aCOPEHUI0, YBEIMUYEHUIO Mepenana JaBIeHUs U COKPAILEHUIO
BpeMeHU padoThI.

Cpennsist mactuHa 620c U BepxHsist macTuHa 630C COOTBETCTBEHHO NMEPEKPBIBAIOTCS C
BO3MOXKHOCTh TEPEMEINEHUs] C 4YeTBEepTOil Hampasisiromed 670c CKoOJbkeHHss B (opme
YIUIOTHUTEIBHOTO KOJIbIIA WM JIEHTOYHOTO YIUIOTHHUTENS, M CJIOW s (pUiIbTpanuyl NbUTH
nepeMeNaeTcs BBEpX U BHU3 B COOTBETCTBHHU C NEPEMagOM JABJICHHUS B HIKHEM IbLIECOOPHOM
cinoe. Korna KonmuecTBO MbUTH, HAKOTIJICHHOH B IBLIECOOPHOM CJIO€, BEJIMKO, IPOCTPAHCTBO IS
NIOTOKA MaTepuasia YMEHbINAETCsI, a Teperay] NaBJIeHNUs YBEITUUNBASTCS, U CIIOH Uil GUIbTpauuu
IIBUTH TIOHUMAETCS BBEPX KaK €AMHOE IIEJI0e, TaK YTO MOTOK MATEPHAJIOB B MBLJIECOOPHOM ClIOe
OCTaeTCss HEM3MEHHBbIM, 4YTO 00eCneunBaeT CTaOWJIBHBIM Tepenaj NaBJiIeHUS B MbUIECOOPHOM
cIioe.

WHepTHBIN MaTepHalt, 3aONHSAOMINHN CII0H s (PUIIBTPALIH MTBUTH, MOXKET IPEACTaBIATD
coboii omuH uiam Ooyee MaTepHaJoB M3 KepaMMYeCKHX IIApPUKOB W3 HHEPTHOTO OKCHIA

AJIIOMHHUS, HWHEPTHOTO IMOPUCTOI0 KEPpaMUYCCKOTO MaTtepuaja MW HMHEPTHOTO MOPUCTOrO
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METaJUTNYEeCKOTO MaTepHaja, MPeanOYTHTENbHO NPEACTaBIsIeT COO0H KepaMUUeCKUe MapUKH 13
MHEPTHOTO OKCHZA AJIOMHHUSA, OoJiee MPEANOYTUTENbHO KepaMUUeCKue MapUKH U3 WHEPTHOTO
OKCHJA ATOMHUHUA C AuaMeTpoM o3 MM - 930 mMM. MHEpPTHBIM NOPUCTBIM METaUIMYECKUH
Martepuan o0Opa3oBaH MHKPOCHEPHUECKUM MeTauiIoM (OOBIMHO M3BECTHBIM KaK MOPOLIOK),
CIIEUYEHHBbIM IIPU BBICOKOH TEMIIEpAType C pPacHpeAeSeHHbIMUA B HEM OY€Hb MEJIKUMHU MOPAMHU, U
SBJSIETCSI  OTJIMYHBIM ~ (MIBTPYIOINMM MAaTE€PHUAIOM JJIsl TOHKOW ouuctku. Bo Bpewms
UCTIOJIb30BAHMsI MHEPTHBIM MaTepuas B Cjoe A (UIbTPALMH MbUTH UMEET COOTBETCTBYIOLIEE
IIPOCTPAHCTBO /JIl TEpeMEIleHUsT B IMPOMEXKYTOYHOM CJIO€, U HHEPTHBIH MaTephal MOXKET
nepeMenarbCcss  COOTBETCTBEHHO, YTOObI  MPENOTBPATUTh  JIOKAJIBHOE  3aCOpPEHHE |
HEPaBHOMEPHOE HAKOIUICHWE KaTajau3aTopHOH mbutH. OOBIMHO MOPHCTOCTh 3arOHEHUs
uHepTHOro Mmarepuana cocrasiuser 0,5% - 15%, mpenmouturensHo 3% - 8%, mpu sTOM
MOPHUCTOCTb OTHOCHUTCS K J0JIe 00BeMa MyCTOT B OCHOBHOM 00beMe HACBIAHHBIX YaCTHII.

Obonouka ¢unpTpyromero mwmHApa 660C WU3roTOBJeHa W3 MPOBOJIOYHON CETKU U3
HepiKaBeromel cranmu win cetku JkoHCOHa, W (UIbTpyROLMH IpuMHAp 660C 3amojiHeH
HATIOJIHSIOLINM MaTepHajoM il puiabTpanuy TeKy4nx marepuaioB. Hamonusrommii Marepua
npeacTaBisieT coO0i MHEPTHBINM MOPUCTBIA MaTepual, TAKOH KaK OAWH WM OoJiee MaTepuall H3
MHEPTHBIX KEPAMUYECKHUX IIAPUKOB, KEPAMHUECKOH MeMOpaHbl, (PUIBTPYIOLIETO 3JI€MEHTa U3
CTIIEYEHHOT0 METaJUIa U T.J., IPEANOYTUTENIBHO OH MPECTABISAET COOON KepaMHUYECKUe HMIapHKU
U3 MHEPTHOTO OKCHIA AQJIOMUHUS, Oojiee NPEANOuTUTENbHO KepaMHUYeCKue IIapUKU U3
UHEpPTHOro okcupa amomuHus ¢ @3 - ©30. Ilopucrocts ¢unbTpyromero muiuHapa 660c
cocraisier 10% - 98%, npeanoururensHo 50% - 80%, u nops! GpubTpyromero nuimHapa 660c¢
UMEIOT J00YI0 U3 crenyomux GopMm: Kpyriayo Gopmy, GopMy nosiocsl, GopMy TpeyrojbHHKA
wi Gopmy 3Be3abl. PuibTpyromuil uunHap 660c uMeeT OOy GOopMy U3 LHHIHHIPUYECKON
dopmbl,  kyOmueckoit  ¢opmel,  pomOuueckoi  Gopmbl,  (POPMBI  MPSIMOYTOJIBHOTO
napajJieNienuneaa 1 MHOrOyrolbHOH (pOPMBI, MPEeANOYTUTENBHO HMIHHAPHIECKYIO (opMmy.

Cnoli nns QuiIbTpaUMU THUIM 3aMOJIHEH HHEPTHBIM MAaTEPUAOM, KOTOPBIH MOKET
NpeACTaBisATh cOOOH onuH miam Ooyee MaTepuan M3 KepaMHUYECKUX INApUKOB W3 HHEPTHOTO
OKCHJIa aJFOMHHMSI, UHEPTHOTO MOPUCTOr0 KEPAMUYECKOTO MaTepuaia U UHEPTHOIO MOPUCTOrO
METAJUTHIECKOT0 MaTepraa, NPEeATIOYTUTENBHO OH MPEACTABISIET COOON KepaMUYEeCKHe IIapUKH
U3 WHEPTHOTO OKCHIA AJIOMHHHSA, elne Ooiee MPenrnouTHTENbHO KepaMHUYECKHe ILIApUKU W3
WHEPTHOTO OKCHUAA aIOMUHUS ¢ auaMeTpoM o3 MM - 930 mm. [lopucrocte 3anonHeHus
HMHepTHOro mMarepuana cocrasisier 0,5% - 15%, npeanoututensHo 3% - 8%.

[Tbu1ecOOpHBINA CIION COMEPKUT OJIOKH pas3neeHHs KHUIKOCTH U TBEPAOIO BEIIECTBa, U
HIDKHUHM KOHELl KaXX1oro OJoKa pas3feNieHHs >KUAKOCTH U TBEPAOro BEIIeCTBA 3aKperuieH Ha

HIwKHen nuactuHe 610c. biok pasgeneHust KMAKOCTM U TBEPAOrO BELIECTBA IMPEACTABISIET
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co00i yCTPOHCTBO ¢ (PYHKIMEH pas3neeHrs JKUIKOCTH U TBEPIOTO BELISCTBA, W KOHCTPYKIIHS
yCTPOMCTBAa MPEACTaBIsIeT COOOW JIOOOW THUN WM WX COYETAaHHE W3 THMA OTKIOHSIOIIEH
IJIACTHHBI, TUMNA MEPEropOAKH, LUKJIOHHOIO THUIA, KOAJECLUUPYIOLIEro TUMA, TUIA BBITSKHON
TpyObl M Bpamaromerocs tuna. Iloxg nelictBuem Onoka pasfeneHHs >KUIAKOCTH U TBEPAOTO
BELIECTBA KATAJIU3aTOPHAs IbLIb C KPYNHBIMM YacTULIAMH, IEPEHOCHUMAsl PEaKLUMOHHBIMU
MaTepualaMH, OTAENSETCs, W OTHAEJNEHHAas MblIb C KPYNHBIMH YaCTULAMHU OCAXKIAETCs Ha
HIDKHeN riactuHe 610¢ mon neficTBueM Cuiibl TSKeCTH. bok pasneneHus AKUIKoCTH U TBEPAOTO
BenlecTBa U GuIbTPyrOmMuUi UHIHHAP 660C MPEANOYTHTEIHLHO PACTIONOKEHBI ¢ YePEIOBAHUEM.,
Cnofi nna  QuabTpauMu TBUTM 3alOJHEH WHEPTHBIM MATEPHAJOM, W MaTephalibl W3
NbUIECOOPHOrO CJIOSI TOCTYMAIOT uepe3 HIDKHIOK YacTh (UIIBTPYIOLIEro LWIHHApa 660c u
BBITEKAIOT Yepe3 BEPXHIOK 4acTh (PHIBTPYOLIEro IuMHApa 660c W MOMaaarT B CIOH A
(¢uIbTpalMK MBUTM, TaK YTO MEJKHE YaCTHLbI W OYEeHb MEJIKas NbLIb, NEPEHOCHMbIE
MaTepUalaMHy, YJIABJIMBAKTCS, HAKOHEL, MaTepHaJbl MOKUAAKT yCTPOUCTBO 60 i yAaleHus
MBUIH.

Bepxnsas mnnmactuHa 630c M HmkHAA muactuHa 610¢ MOryT HMETh OJWHAKOBYIO
KOHCTPYKTHUBHYIO (JOPMY HIJIM pa3IMUHbIe KOHCTPYKTHBHBIE (POPMBI U MOTYT OBITH 0Opa30BaHbI
COCIMHEHHBIMA MApAJUICIbHBIMU  METANIMYECKUMH CTEP>KHSMH  PELIeTKU WM CETKOH
JIKOHCOHA, B Clly4ae HCIHONb30BAHUSA MApPaUICIbHBIX METAJUIMYECKUX CTEP)KHEH pPELIETKH,
IIUPUHA CTePXKHEH perreTku oObMHO cocTaBimsier 20 MM - 60 MM, a IIMpPUHA MIeNeld MEeXITy
CTEP)KHSIMHU pELIETKH MOXeT ObITh OmpesiejeHa B COOTBETCTBUH C AMAMETPOM YACTHI
KaTajJu3aTopa ¥ WHEPTHOIO MaTepHaja B HEMOABIDKHOM MpPOMEXyTouHoM cioe. TpeOyercs,
4yroOBl IMMpHUHA INeNneil Oblla MeHblLIe AuaMeTpa WHEPTHOTO MaTepHaja B HEIOABHKHOM
NPOMEXKYTOYHOM CJIO€ U AMAaMeTpa 4YacTHI[ KaTajau3aropa, 4ToObl MPENOTBPATHTb YTEUKY
WHEPTHOT'O MaTepHalia M MPeIOTBPATUTh YTEUKY KaTalnu3aTtopa, 1 OOBIYHO OHA COCTaBJIsAeT | MM
- 30 MM; B ciydae MCHONB30BAaHUsA CETKU J[)KOHCOHA pACCTOSTHHUE MEXIY NMPOBOJIOKAMHU CETKHU
00buHO coctaBysieT 1 MM - 10 MM, 9TOOBI MPENOTBPATHTh 3aCTPEBAHUE YACTHII KaTaJIU3aTOpa
MEXY MPOBOJIOKAMH CETKU.

Cpennsisi tutactuaa 620c MOokeT ObITh OOpa3oBaHa M3 COEAMHEHHBIX MapauIeIbHBIX
METAJUIMYEeCKUX CTepXKHEeW pemerkn wuian ceTku J[xoHcoHa. TpeOyercs, 4YToObI MexIy
METAJUTMYECKUMHU CTEP)KHSMHU PELIETKH FIIM MPOBOJIOKAMH CETKaMH He OBUIO TaKOoro 3a3opa,
9TOOBI 3a7€pPKUBATh MaTEepPHANbl, TAK YTO JKUAKUH MaTepwaj, OTAENEHHBIH YCTPOHCTBOM
paszeneHus )KUAKOCTH M TBEPAOrO BEINECTBA, OTKJIOHsSETCS BOOK U MomajaeT B (PHIBTPYIOMUN
muHAp. Takum o0pa3om, ¢ OTHOW CTOPOHBI, MOXXHO NPEAOTBPATUTH YHOC MBUTH H3-32
Ype3MEPHOH CKOPOCTU IMOTOKA, MOXKHO YJIYyULINTh 3(pQPEeKT OTAECNEHHs MbUTH OT MAaTEPUAJIOB,

Oonee KpymHas MbUIb OCAXKIAETCS B IbUIECOOPHOM CJIOE;, C JIPYroi CTOPOHBI, MaTepUalibl
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MHOTOKPAaTHO OMBIBAIOT IMOBEPXHOCTb (puibrpyromero nuinuHapa 660c BO BpeMs mporlecca
OTKJIOHEHUs BOOK, YTO MOJIE3HO AJIs IPEJOTBPALLEHHS 3aCOPEHNUS IOBEPXHOCTU (PUIBTPYIOLIETO
nuauHapa 660¢ MbLIbIO.

OcHoBHast QyHKIHSI NMbUIECOOPHOTO CJIOS 3aKJIFOYAETCS B YJIABJIMBAHUU KAaTAJIU3aTOPHOM
IBIIN C KPYIHBIMHU YaCTULIAMH U3 PEAKLIMOHHBIX MAaTE€PUAJIOB HA BEPXHEH MOBEPXHOCTU HUXKHEN
ractuHbl 610c; OCHOBHAs (QYHKLUS Cios AN (PUIBTPALIUU TBUIM COCTOUT B TOM, YTOOBI
yJIaBJIMBAaTh M COOMpATh KATAJM3aTOPHYIO MbUIb C MEJKHUMU YaCTHLAMH M3 PEAKLMOHHBIX
MaTepHajOB B HAMOJHSIOLIEM MaTepHalie B CJI0e sl (PHIIbTPALIAH TTBLUTH.

Omnopnas miactuHa 810 oOpazoBaHa COeTUHEHHBIMU TMAPAJUIETbHBIMA METaJUTMYECKUMU
CTepXKHSIMHU pELIeTKH, U €€ HCIOJBb3YIOT IJIs MOIAEpPKKH Beca BepxHero cyost 30 3achIku
katanu3atopa. CHavana 3aceimaroT 3amuTHBIA cioii 830 Hax omopHoi mmactuHON 810, u
OTHOLIEHUE BBICOTHI 3alUTHOTO ¢J10s1 830 K BbICOTE €105 30 3aChINKU KaTaau3aTopa COCTABJISAET
I:1 - 1:50, npennoururensHo 1:2 - 1:5.

UroObl mpeononeTb HEOOCTATKH NPEAIIECTBYIOIIErO YPOBHS TEXHUKH, HACTOSIIEe
uszobpereHne obecrednBaeT peakTop 1 ¢ BOCXOOSAIINM TOTOKOM, KOTOPBIA CHAOKEH HIKHUM
cnoeMm 120b 3acemku snactomepa u BepxHUM cioeM 110b 3aceimkm siactomepa, mpu 3TOM
HIDKHUHN cioit 120b 3achinku 3macToMepa M BEPXHHUH CiOi 3achinku snmacromepa 110b moryt
neopMHUPOBATHCS] CHHXPOHHO C pacIIMpeHHeM M cxkaTueM ciiost 30 3aChIIKU KaTalnu3aTopa, TeM
caMbIM MOXHO TpEAOTBPaTUThb YBEIWYEHUE TIepenana nasjieHuss B cinoe 30 3achiIKH
KaTanu3aTopa B pe3yJbTaTe HCTHUPAHUSA YacTHUL B IpOLECCe MepPeMEIleHUsl KaTalu3aTopa.
ITocpencTsoMm ycrpoiicTBa 60 Al yAAJISHUS MBUIM MOKHO PABHOMEPHO YJIABJIUBAaTh M COOMpATh
KaTaJIU3aTOPHYK) IbUIb, U MOXKHO JONOJHUTEJBHO KOHTPOJUPOBATh YBEIMYEHHUE Iepenana
JaBJieHuss B peakTope | ¢ BOCXOASIIUM IMOTOKOM ISl TIOANEP KAHUS JJIUTEbHONH CTaOMIIbHOM
paboThl peakTopa 1 ¢ BOCXOISIIMM ITOTOKOM.

Ilo cpaBHeHHIO C MpPELIECTBYIOLIUM YPOBHEM TEXHHUKH peakTop 1 ¢ BOCXOAAIIUM
MIOTOKOM, TIPENYyCMOTPEHHBIN HACTOSAIINM H300pEeTEHNEM, IMEET CIEeIYIOIIUe PEHMYIIECTBA.

1. Hwkauii cinovi 120b 3aceinku 35actoMepa 1 BepxHuii ciioit 110b 3ackimku 3macromepa
MOTYT 7AeGOopMHUPOBATBCSI CHHXPOHHO C paclIMpeHHeM H cxkathueM ciosi 30  3achllKu
KaTalu3aTopa, TakuM o0pa3oM, VYBEIMYEHHE [epernana aBiIeHUsT B CJIO€  3aCHINKH,
IIPOUCXOJsIlee B pe3yjibTaTe HCTHPAaHUsA 4YacTULl B IpOLiecce MepeMelleHus KaTaiusaropa
MOYKHO YMEHBIINTD; HI)KHUH Hecymuii cioit 140b u Bepxuuii Hecymuii cnoit 130b ncnonp3yror
IUIl TIOAZIEP’KKM U TPWKaTusl HIpkHero ciosi 120b 3acemku smacromepa u BepxHero 110b
3aCBIIKU 3J1aCTOMEpa, TaKUM oOpazoM aedopmaimsi u cMelneHne HkHero ciiost 120b 3aceimku
snmactoMepa W BepxHero ciosg 110b 3aceimku 3jacToMepa OrpaHHYEHBl B OINPENEJIeHHOM

IPOCTPAHCTBE.
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2. VYcrpoiictBo 60 nis yHajJeHUs NbUIM CONEPXKUT MbLIECOOPHBIA CIIOH U CIOW AJIs
($unbTpaluy MbUIM, IPU 3TOM OCHOBHAs (YHKIHA NMbUIECOOPHOTO CIIOS COCTOUT B TOM, YTOOBI
coOuparh KaTaJU3aTOPHYIO NbUIb C KPYMHBIMH YacTULAMH U3 PEAKIMOHHBIX MaTepUaJIOB Ha
BEpXHEW MOBEPXHOCTH HIDKHEH ruacTuHbl 610c, a ocHOBHas (QyHKLUSA C0Os UIs GUIbTPALUU
IBUIM COCTOMT B TOM, YTOOBI YJIABIUBaTh M COOMPATh KaTAIM3aTOPHYI MbUIb C MEJIKUMH
YACTHLIAMH M3 PEAKIIMOHHBIX MAaTEPUANIOB B HAMOJHSIOIEM MaTepuale B cioe 1t GpuiabTpanuu
IbUTH, TaKUM OOpa3oM pea3ylT TMO3TAIHOE ynajeHue U cOOp KaTaIu3aTOPHOW MbUIH U
MIPENOTBPALIAIOT JIOKAIbHOE 3aCOPEHNE KATAIN3aTOPHOM MBLIBIO.

3. Cnoii st GuIbTpaLuy MBLUTH TEPEMENaeTCsl BBEPX/BHU3 B 3aBHCUMOCTH OT Iepernaaa
JaBJIeHUs] B HIDKHEM mbutecOopHOM cnoe. Korma Konu4yecTBO TBLIM, HAKOIUIEHHOH B
IbUIECOOPHOM CJIO€, BEJIHMKO, MPOCTPAHCTBO JUIsI NIOTOKA MaTepHalia YMEHBLIAETCS, a Meperna
TaBJICHUs] YBEJIMYMBACTCS, U CJIOH Al (PHIIBTPALMH MbUIM MEPEMEINAeTCsl BBEPX KaK €IUHOe
LIEJIOe, TAK YTO TIOTOK MAaTEPHAJIOB B MbUIECOOPHOM CJIO€ OCTAETCs] HEM3MEHHBIM, TAKUM 00pa3om
o0ecrieunBarOT CTAOWIIBHBIN Mepenaj NaBJIeHUs B MbUIECOOPHOM clioe, Oaromapsi uemy nepernan
TaBJIEHHSI BO BCEM PEAKTOPE C BOCXOSIINM MIOTOKOM | SIBJISI€TCS] CTAaOMIIBHBIM.

4. C omHOW CTOPOHBI, MbUTh U3 MATEPUANIOB YAAIAIOT C MOMOIIBIO OJIOKOB pa3fesieHHsI
JKUAKOCTU W TBEPJAOrO BELIECTBA U OCAXKIAIOT, C APYrOM CTOPOHBI, KUAKHUM MaTepuaj mocie
paszeneHus KUIKOCTH U TBEPAOTO BEIIECTBA OTKJIOHSAETCS BOOK M MOMAAaeT B (PUIBTPYIOIIUI
mwinHap 660c. Korma HampapieHHE MOTOKAa MaTepUajioB HM3MEHsSIeTCs, MOXHO 3(dexTuBHO
NpPEeNOTBPALIATh YHOC MbUIM B MaTepHajax H3-3a YPEe3MEPHOH CKOPOCTH IOTOKa, U OoJee
KPYIHasi MbUTb MOXET OCAXKIaThCs B IbLIECOOpHOM cioe. B To ke Bpemss OOKOBOH MHOTOK
MaTepuaioB MOXET MHOTOKPATHO OMBIBATh NMOBEPXHOCTH (QMIIBTPYIOLIEro uiuHApa 660c, 4yTo
MOJIE3HO JUIsl TPENOTBPALICHUs 3aIOJHEHUST M 3aCOPEHHs] MOBEPXHOCTH (DHUIBTPYOLIETOo
nuiuHapa 660¢ MbLIBIO.

Kak mokasano Ha ¢wur. 11, BOIOpOx U CBIPhEBOE MACIO PACTBOPSIIOT M CMEIIUBAIOT B
cmecurene 850 mns Bomopoma M Maciia ¢ OOpa3sOBaHUEM Ta30’KUIKOCTHOM CMeCH WJIH
KHUOKO(PA3HOrO MaTepuasia, B KOTOPOM PacTBOPEH BOAOPOA, CMECh BBOISAT B peakTtop 1 ¢
BOCXOJSILIMM ITOTOKOM 4epe3 BXOJ sl PEaKLHUOHHOIO MaTepuala U OHAa IOCJIeN0BaTEIBbHO
MPOXOAUT Yepe3 onopHyr TuactuHy 810, HwkHuA Hecymmii cior 140b, HuxkHMA cioit 120b
3aChIIKM 3JacTtoMepa, cioi 30 3achmku Karanmuszaropa, BepxHuil cioii 110b  3aceimkm
smacToMepa, BepxHHH Hecymmii crmoi 130b m ycrpoiictBo 60 mnis ynaneHus TBUIH, 3aTeEM
MaTepHUasbl MOKUIAOT PeakTop 1 ¢ BOCXOOALIUM MOTOKOM B KadeCTBE BBIXOIALIErO MOTOKA
peaxLuy rTUAPUPOBAHUS C BOCXOIALIUM ITIOTOKOM 4€Pe3 BBIXOA AJIs1 PEaKLIHOHHOIO MaTepHaa.

B HOpMmanpHOM mporecce peakiuu MaTtepuala, u3-3a 0COOEHHOCTEH mporecca peaxiuy,

caoi 30 3achIIKM KaTajau3aTopa HAXOAMUTCS B PACIIMPEHHOM COCTOSHUHM IIOCHE€ MOAa4yu
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MaTepuaia U mepeMeInaeTcs BBepX W BHU3 ¢ KoeOaHusiMu noaaun marepuana. Korga cioit 30
3aChIIKA KaTajM3aTopa pacUIupsieTcs © IepeMemaercsi, HuwxkHUM cioii 120b  3aceimku
snacToMepa u BepxHMi cioii 110b 3achimku snacromepa CKUMAKOTCS U AepOPMHUPYIOTCS, KOTrna
cioit 30 3achIMKM Karanu3aTropa CXKHUMaeTcs, HIDKHUil cioit 120b 3aceinku sjacromepa u
BepxHHii cjiof 110b 3achIimku 3acToMepa PacUIUPSIIOTCS U AePOPMHUPYIOTCS, TAKUM 00pazom,
obbemM cnost 30 3achHIIKM KaTainu3aTtopa OrpaHuueH. TakuMm oOpa3oM, C OXHOH CTOPOHBI,
NPEAOTBPALIAETCS] WUCTHPAHWE YACTHI[ KaTajik3aTopa Iocie yBenudeHus oObema ciosi 30
3aCBINKK KaTaJIU3aTOPa, YTO CIMOCOOCTBYET YMEHBIIEHHIO MbUIH, C JPYrod CTOPOHBI, Mepemnas
naByeHust B cioe 30 3achIIKM KaTaJM3aTopa KOHTPOJUPYIOT TakK, YTOOBI OH OCTaBAJICsS
CTaOUJIbHBIM.

Marepuan, npoxonsmui yepes cyoi 30 3aChIIKYU KaTaau3aTopa, NonafaeT B yCTPONCTBO
60 muis ymaneHus MbUIM, B YAaCTHOCTH, MaTepHasl CHa4asla MOMagaeT B MbUIECOOPHBIN CIIOH, a
3aTeM TMOMafaeT B CIOW 1t ¢uibTpauuu nbelM. B meuiecOopHOM cioe 16 marepuansl
MOJBEPralOT pA3NENIEHUI0 Ha JKUAKOCTb M TBEPAOE BEINECTBO IOA IEHCTBHEM OJIOKOB
pasneneHusl KUAKOCTH W TBEPAOrO BELIECTBA, PACIHOJIOKEHHBIX HA BEPXHEH MMOBEPXHOCTH
HIDKHEeH 1utacTuHbl 610C, OTHeNneHHas KUIKOCTb TMOCTYINAeT B CIOW Uil (UIBTPALIUU IIBUTA
yepes QuibTpyromuil uummHIp 660C, a OTHeNeHHAas KaTalu3aTOPHAs MbUIb C KPYITHBIMH
JacTUI[AMU COOHMpAaeTcss Ha TMOBEPXHOCTH HukHeH mactuHbl 610c. Ilo mepe yBemmueHHs
KOJIMYECTBA MBUIM CJIOW Ul (QUIbTpPALUU NbUIM TOAHUMAETCA BBEPX AN CTaOMIM3aLUH
nepenana AaBlIeHUs B peakTope 1 ¢ BOCXOALIMM MOTOKOM; IIOCJIE TOrO, KaK KaTaau3aTOpHas
IbUIb C MEJKMMHU YacTHUI[AMH B MaTepuasiax, MOCTYMAIOIUX B CJIOHW i (UIBTPALIUU IIbLIH,
yJIaBJIMBAETCSI M COOMpAaeTcs, MaTephajbl MPOXOAAT 4Yepe3 BEPXHIOKW IacTuHy 630c u

MOKHMIAIOT CJIOHN sl PUIBTPALIMY TTBLTH.

Bonnomenue 4

Ucnonb3yror peaktop 1 € BOCXONALIMM TMOTOKOM, OOeCreYrBaeMblii HACTOSIIIUM
N300peTEeHNEM; ChIPbEBOE MACJIO U BOIOPOJ CMEIIUBAIOT B OOBIYHOM CTATHYECKOM CMECHTENE
(Mmomenbp SX2.3/20-6.4-450), a 3aTeM CMeChb BBOIST B KaueCTBE MOAABAEMbBIX MAaTEPHANIOB B
peaktop 1 ¢ BOCXOASIINM MOTOKOM (AMaMeTp peakTopa | ¢ BOCXOISALIMM MOTOKOM COCTABJISIET
100 mm). Peaktop 1 ¢ BOCXOASIINM MOTOKOM COIEPKHUT ONMOPHYIO TuacTHHy 810, 3amuTHBIN
cioii 830 Beicoroit 100 MM, HIbKkHUN Hecymmwmid cioi 140b BeicoToit 60 MM, HIbkHMIA cioit 120b
3aChINKH 3J1acToMepa BbIcOTOH 50 MM, ciioii 30 3achInKy Katanu3aropa BbIcOTol 550 MM (ceTka
W3 HEPKABEKILIEW CTaau C pasMepoM siueek 12 mem yiokeHa Hana cioem 30 3achIIKu
KaTajau3aropa) W BepxHHH Hecymmii cioil 130b BeicoToit 100 MM mMmoOCiIenoOBaTeNbHO B

HampaBJieHWH ToTOKa Marepuana. OmopHas mactuHa 810 oOpasoBaHa COEIMHEHHBIMH
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napajuleJbHbIMU METAJNINYECKUMH CTEPKHAMHU PELIETKH, U HAa BEpXHHE MOBEPXHOCTH CTEP KHEN
pELIeTKH YJIOKEHA CeTKa C pa3MepoM siueek 20 mewr, HIDKHUN Hecymuii cioit 140b 3anonneH
MHEPTHBIMU KEPAMUYECKUMHU IapuKaMu ¢ 920 MM U UMeeT LeIbHYI KapKaCHYK KOHCTPYKLIUIO,
BBINTOJIHEHHYIO M3 CETKU C JUAMETPOM IIPOBOJIOKH | MM, Mo mepumerpy; HIDKHHUE cioit 120b
3aCBIIKHU 3JIACTOMEpA 3arOJHEH CHepUIECKUMH 3JIaCTUYHBIMHI YAaCTULIAMU, U3TOTOBJICHHBIMH H3
CHJIIKOHOBOTO Kay4dyka. Bepxuuil Hecymuii cnoii 130b 3amonHeH WHEPTHBIMH KepaMHUYECKHUMHU
mapukamu ¢ 93-6 MMm. B mponecce 3anonHeHuss KaKAbli CJION CJI0s YIJIOTHSIIOT U 3AIOJIHSIOT.

PesynbTaThl ©I3MepeHHii MpeaCcTaBIeHb! B Tabmue 3.

Bomnomenue 5

Hcnonp3yror peaktop 1 C BOCXONAIIMM MOTOKOM [0 HACTOSILIEMY H300pETEHUIO,
CBIPbEBOE MAacCJIO M BOAOPOA CMEIIMBAIOT B TPyO4aTOM IUCHEPraTope ¢ HEOPraHHYeCKOH
MeMOpPaHOH, U BOJOPOJ AUCHEPTHPYETCs C MOIYUYEHUEM MUKPOIY3BIPHKOB pazMepoM S0 HM, a
3aTeM MPOCaYNBAETCS U3 TPYOKH ¢ 00pa30BaHNEM CMECH C JKUIKOCTBIO, BBEEHHOH B 00OJIOUKY,
3aTeM CMECh BBOJST B Kau€CTBE MOAABAEMBIX MATEPHUANIOB B PEAKTOP 1 C BOCXOAALIUM NOTOKOM
[0 HACTOsIIeMy H300peTeHuro (auamerp peakropa | € BOCXOISAIIMM ITOTOKOM COCTaBIISIET
200 mm); peaktop 1 € BOCXOASIIIUM ITOTOKOM CONEPKUT OMOPHYIO miacTuny 810, 3amuTHBIN
ciou 830 BeicoToit 50 MM, cioi 30 3achlku Katanu3aTopa BbICOTON 600 MM, BEPXHHUH CIIOH
110b 3acemku smactomepa BeicoTol 30 MM, BepxHuH Hecyiuii cnoit 130b BeicoToit 50 MM H
ycTpoiicTBo 60 as ynaneHus nbutd BbicoTol 100 MM nocienoBaTenbHO B HANPaBIEHUH TOTOKA
marepuana ((UKCHPOBAHHAs BBICOTA CJOS Al (QUIBTPALMHM IBUIM COCTaBisier 50 MM, u
HENOABWKHBI TMPOMEKYTOYHBIA CJIONW 3aMOJIHEH KEPaMUYECKUMH IIAapUKaMU M3 OKCHAA
amoMunusi ¢ 13 mMm; obomouka QuibTpyromero umwinHApa 660C BBIMOJHEHA W3 CETKU
JUKOHCOHA W 3alOJIHEHa KEePaMHYECKUMH IHApUKAMH W3 OKCHIA QIIOMUHUS C ©3-6 MM),
yeTBepTas HanpasJsiomas 670¢ CKONbKEeHUsT MeeT o0y AnHy 130 MM, OonmopHast TIaCTHHA
810 obpa3oBaHa COENMHEHHBIMH MapPAJUIENbHBIMA METANIMUECKUMH CTEPKHSIMH PELIETKH,  Ha
BEPXHHE NOBEPXHOCTU CTEPKHEN PELIETKHU YJIOKEHA CeTKa ¢ pa3mMepoM ssueek 20 mMelr, BepXHUM
onopHbId cyor 130b 3an0JHEH MHEPTHBIMU KEPAMUYECKUMH LIapUKaMu ¢ 920 MM, U TIEpUMETP
BepXHero ornopHoro ciost 130b obpa3oBaH 1eNbHON KapKacHOH KOHCTPYKLMEH, U3rOTOBICHHOM
U3 TIPOBOJIOYHOW CETKM C OUaMeTpoM TpoBOioku | MM, BepxHHil cjoii 110b 3aceimku
3/aCTOMEpa 3alojHEeH C]epHueckuM »3IacTOMEpoM H3 OOpPCHIMKOHOBOTO Kaydyka. B
ycTporictee 60 s yaaneHus NbUIH MPOMEKYTOUHBIN CJIOW MEXAY HUXHEH IutacTuHou 610¢ u
cpenHell muacTMHOM 620C sBHSETCA MBUIECOOPHBIM CJIOEM, IMPOMEKYTOUHBIA CIIOH MeXIy
cpenHeli miacTuHOM 620¢ 1 BepxHel miacTuHOM 630¢ sABsieTcs cnoeM Ui GUIbTPALUU TBLIH, &

HIDKHHUH KOHeIL[ GUIbTPYIOIIero HuauHApa 660c 3aKpernsieH Ha MOBEPXHOCTH HU)KHEH TIACTHHBI
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610c; BepxHss muiactuHa 630c U HUXKHAS M1acTuHa 610C UMEIOT OIMHAKOBYI0 KOHCTPYKLMIO, U
o0e oHM 00pa30BaHbl COCAMHEHHBIMU MApPAJUIENIbHBIMA METAJUINYECKUMHU CTEPXKHIMH PEIIeTKH
mupuHON 30 MM, a IIMPUHA LIEJIEH MEXAY CTEPXKHSAMHU PELIETKA COCTABISET 2 MM, JUJIsl CPEAHEH
mwiacTuHbl 620¢ HUCHoNb3yIT ceTky JIKOHCOHa ¢ mmaroM siueek | MM; OJIOK pasjeneHus
JKUAKOCTH M TBEPAOTO BEIeCTBA IPEACTaBJIAET COOOI meperopoaky, HWXKHUH KoHer OJyoka
pasneneHus KUAKOCTH M TBEPIOrO BELIeCcTBAa 3aKpeIuieH Ha HikHel miactuHe 610c, m Osok
pa3neneHusT OKMOKOCTM W TBEpAOro Bemectsa U (QuubTpyromuid  wammHAp — 660c
NPEANOYTUTENIFHO PACIONIOKEHbI ¢ YepenoBanueM, (GpuibTpyromuil uuuHap 660¢ MpOHUKaeT
Yyepe3 MbUIECOOPHBIN CIIOW W CIIOW Uit GUIBTPAlMK MbUTH, U QUIBTPYIOIHA HuHAP 660c
UMEEeT IIMIINHIPHYECKYIO (OpMY, a TIOBEPXHOCTh (PHIIBTPYIOIIEro MHIHHApa 660¢ paBHOMEPHO
nephopupoBaHa ¢ MOPUCTOCTHIO 75%, U MOPBI UMEIOT (HOPMYy TNOJIOC;, PUIBTPYIOIIUN THIHHID
660c U3roTOBJIEH U3 CETKU J[PKOHCOHA M 3alOJIHEH KePaMHYECKUMH LIAPUKAMHU U3 UHEPTHOTO
OKCHIa aJMIOMUHHUS ¢ ¢3-6 MM. B croe anst ¢uibTpanmym mbUTH JONS MYCTOT KEPAMUYECKHX
[IAPUKOB U3 UHEPTHOTO OKCHJIA aIFOMUHUS cocTaBiisieT 3,8%. B mporecce 3anonHeHns Kaskablid

CJIOH 3aChINKH YIUIOTHSIOT U 3aIIOJHSIOT. Pe3ynbTaTsl H3MEpeHNi peACTaBIeHbI B TaOIHIe 3.

Bonnomenue 6

Ucnonb3ytor peaktop 1 ¢ BOCXONAIIUM TIOTOKOM, OO€CIEYHBAEMbI HACTOSIIINM
N300peTeHNEM; ChIPbEBOE MACJIO U BOJIOPOJ CMEIIUBAIOT B OOBIYHOM CTATHUECKOM CMECHTENE
(mogenb SX2.3/20-6.4-450), a 3ateM cMeChb BBOAST B KauecTBE IOAABAEMbBIX MaTE€PHANIOB B
peakTop 1 ¢ BOCXOISIIMM MOTOKOM IO HACTOsIIEMy H300pereHuro (nmuamerp peakropa 1 ¢
BOCXOJSIIUM TMOTOKOM coctaBisier 200 mMM), peaktop 1 ¢ BOCXOASIIIUM MOTOKOM COIEPKUT
onopuyto mmaactuny 810, HwkHUN Hecyumii cioii 140b, HwkHmit cioir 120b 3ackinku
ajacromepa, ciodi 30 3achIlKU Kartajgu3aropa, BepxHuil cioit 110b 3aceimku 3jacromepa,
BepxHHUi Hecymmi cioii 130b um ycrpoiictBo 60 i ynajgeHus MbUTH TOCIENOBATENBHO B
HANpaBJIEHUH TMOTOKa Matepuana ((pukcHpoBaHHAas BBICOTA CJOSA s (PUIBTPALUU IIBUTA
COCTaBJsieT 75 MM, a HENOABUXKHBIM IPOMEXKYTOUHBIA CJIOM 3alOJIHEH KEepaMUYECKUMHU
HIApUKaMd W3 OKCHAa amioMuHusi ¢ @13 Mwm; obonouka ¢uibTpyromero mmwiuHapa 660c¢
WU3rOTOBJIEHA M3 CeTKu JDKOHCOHAa U 3alOJIHEHA KepaMUYeCKMMH ULIApUKaMU W3 OKCHJA
AMIOMUHHS ¢ 93-6 MM), YeTBepTasi HarnpasJsiromas 670¢ ckoapkeHust umeer ooy mmHy 180
MM; omnopHas miactuHa 810 oOpa3oBaHa COEAMHEHHBIMH NapaJIeIbHBIMH METAJUINYeCKUMHU
CTEP>KHAMH PELIETKH, M Ha BEPXHUE MMOBEPXHOCTU CTEP>KHEH PELIETKH YJIOXKEHA CEeTKa C
pa3mepoM stueek 20 Mel; HIDKHUHN Hecymuil cioit 140b 3anoHeH HHEPTHBIMU KepaMHYECKUMHU
mapukamMu ¢ 920 MM U MUMEET LIEJIbHYI0 KapKACHYI0 KOHCTPYKLHIO, BBIIOJHEHHYIO U3 CETKH C

IMaMeTPOM IPOBOJIOKM | MM, NO mnepumerpy;, BepxHuil Hecyumii cioit 130b wmpentuuen
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HIDKHEMY Hecymemy cioro 140b; wHwxamii cinoit 120b 3aceimkm 3rmacToMepa 3amoiHEeH
3J1aCTOMEPOM B (POpPME IMOJIOCHI, W3TOTOBJIEHHBIM M3 CHJIMKOHOBOTO KayudyKa, U WAEHTUYEH
BepxHeMy cyoro 110b 3aceimku smacTomepa; B ycTpoiictBe 60 maysd yoajeHus IbUIHA
MIPOMEKYTOUYHBIN CJIOM MEXAYy HWXKHEH racTuHon 610c¢ u cpennel mutactuHou 620¢ sABiseTCA
NbUIECOOPHBIM CJIOEM, NMPOMEKYTOUHBIH CIOH MeXIy cpenHed ruacTuHOH 620c u BepxHeH
mwacTuHOM 630C sBNsieTcst cinoeM IUIsi (GUIbTpPAIK MbUTH, U HIKHUE KOHEN (QHIbTPYOLIEero
nuaHApa 660c¢ 3aKperieH Ha MOBEPXHOCTU HUKHEN miacTuHbl 610¢. BepxHssa nuactuna 630¢ u
HIDKHSS TulacTHHAa 610C MMET OJMHAKOBYIO KOHCTPYKLHIO, W 00e OHH oOpa3oBaHbI
COEIMHEHHBIMU MapaJljIeIbHBIMU METAJUIMUECKUMHU CTEP)KHAMU peuieTkd mupuHod 30 mm, a
LIMPHUHA LIEJIeH MEXOy CTEepPXKHSMU PELIETKU COCTaBJIsAeT 2 MM, B CpenHen muactuHe 620c
UCTIOJB3YIOT CeTKy JIKOHCOHa ¢ maromM sideek | MM, HUXKHUN KOHeIl OJioka pasaeNeHus
JKUJIKOCTU M TBEPAOTrO BEIIEeCTBAa 3aKperieH Ha HukHed miuactuae 610c, u OJoK pasmeneHus
KUIKOCTH W TBEPAOrO BellecTBa H QUIBTPYIOIIMHA [HIHHAP ©660C MPEeanoYTHTENIBHO
pacIioNO’KeHbl € YepeNOBaHWEM, OJIOK pas3leNeHus >KUAKOCTH W TBEPAOrO BEIIEeCTBa
npeacTaBisieT coOOl meperopoaky; (GuibTpyromuid uwimHap 660c uMeeT UMIHHIAPUYECKYIO
¢dbopMy, TOBEpXHOCTb (GUIbTPyIOIEro MmmHApa ©060c paBHOMEPHO CHaOXeHa MopamMu ¢
nopucTocThi0 60%, a TMopbI MPEnCTaBISIFOT coOoN Kpyriible mopbl. OOoJ0UKa (PUIBTPYIOIIEro
mwHapa 660c¢ usrorosneHa u3 cetku JkoHcoHa, u GubTpyromuil numHAp 660¢ 3anoaHeH
KepaMHUYECKMMH IIAPUKAMU W3 MHEPTHOIO OKCHAA AJIIOMUHUA C ©3-0, 1o IMyCTOT
KE€PAMUYECKUX INAPUKOB W3 HMHEPTHOIO OKCHJAA AJIOMUHHUS B CJO€ Il (PUIBTpALMM IbUIN
cocraBysieT 6,3%; Kaxabli CJIOW 3aChIIKU YIUIOTHSIOT M 3alOJHSAIOT B MPOLECCE 3aMOJHEHUS.

PesynbTaThl HI3MEpEHHIT IPEICTABIEHBI B TAOIHULE 3.

CpaBHuTenbHbIl npumep 3

ITo cpaBHEHHIO C BOILIOIIEHHEM 4, OTJIIMYHE COCTOUT B TOM, YTO PEAKTOP HE CHAOKEH
HIDKHUM HecymuM ciioeM 140b u HkHUM cioeM 120b 3achInku 3jacToMepa, a BMECTO 3TOTO
PacnoyIOKeH TOJbKO OJUH CJIOM KEPAMUYECKUX IIAPUKOB COOTBETCTBEHHO HA BEPXHEW 4YacTU U
HIDKHEHN 4aCTH KaTaJlu3aTopa.

CrIppeBO€ MaclioO ¥ BOAOPOA CMEIIHBAIOT B OOBIMHOM CTATHYECKOM CMecuTelnie (MOoIelb
S$X2.3/25-6.4-500), a 3aTeM CMecChb BBOISAT B Ka4eCTBE IOJABAEMBbIX MATEPHAJIOB B OOBIUHBIN
PEaKTOp C BOCXOMSIINM MOTOKOM (nnamerp peakrtopa coctasisieT 100 MM); peakTop COREpPIKUT
ONOPHYIO PELIETKY IJIsl KaTajau3aTopa, 3allUTHBIN CJI0H BbICOTOM 120 MM, CIONM KepaMHUYECKUX
LIAPUKOB W3 OKCHUAA amroMHUHHS ¢ o013 MM BeicoTOM 80 MM, CJIOHM 3aCBIIKM KaTalu3aTopa
BBICOTON 550 MM M CIIOM KE€paMHUYECKHUX LIAPUKOB U3 OKCHUAA AJOMHUHUS C 913 MM BBICOTON

60 MM MOCJIEIOBATEIbHO B HaIlpaBJICHUU MMOTOKAa MaTEpHalid, B MPOLECCE 3allOJIHECHUA K KJIbIH
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CIIOH 3aCBITIKHA YIUIOTHAKOT U 3allOJIHAKOT, TIPHU 3TOM MEXKAY 3alIUTHBIM CJIOEM U CJIOEM 3aCbITIKH
KaTaJIM3aToOpa pa3MellleHa INPOBOJOYHAs CETKA U3 HEPXKABEIOIIEH CTalu C pasMepoM s4eeK
12 mem, ¥ MeXAy CIO0E€M 3aChIIKM KaTajau3aTopa U CJlIOeM KepaMHYeCKHX LIApUKOB U3 OKCHUIA
amoMuHus ¢ 913 MM Takke pa3MelleHa NPOBOJNOYHAs CETKa U3 HEPIKABEIOLIEH CTalu C
pasmepoM stueek 12 mern, 4ToObI MPEAOTBPATUTH MTOTEPIO KaTaau3aropa. Pe3yabraTsl n3MepeHui

Ipe/CTaBIEeHbI B TAOIHIE 3.

CpaBHuTtenbHbI npumep 4

ITo cpaBHEHHIO C BOILIOLIEHHEM 4, OTJIIMYHE COCTOUT B TOM, YTO PEAKTOp HE CHAOKeH
HIDKHUM HecymuMm ciioeM 140b u HkHUM cioeM 120b 3achInku 3jacToMepa, a BMECTO 3TOTO
TOJIBKO OZIVIH CJION K€PaMHUYECKUX LIAPUKOB PACIOJIOKEH HA HIKHEH YaCTH KaTaau3aTopa U ABa
CJI0s1 KEPAMHMUYECKUX LIAPUKOB PACIOJIOKEHBI HA BEPXHEH YaCTH KaTalIu3aTopa.

CrIppeBO€ MaCliO U BOAOPOA CMEIIHBAIOT B OOBIMHOM CTATHYECKOM CMecuTelnie (MOIeb
S$X2.3/25-6.4-450), a 3aTeM CMeChb BBOIST B KA4eCTBE IOJABAEMBbIX MATEPHAJIOB B OOBIUHBIN
peakTop C BOCXOIALIUM MOTOKOM, AMAaMeTp peakropa coctasisieT 200 MM, peakTop COAEPKUT
ONOPHYIO PELIETKY IJIsl KaTajau3aTopa, 3alluTHbIN cjioi BbicOTOM 100 MM, COM KepaMHUYECKUX
LIAPUKOB W3 OKCHAA amOMHUHHUS ¢ ©13 MM BbeicoTOM 80 MM, CIOHM 3aCBIIKM KaTajlu3aTopa
BbICOTON 500 MM, CIION KEpaMUYECKUX LIAPUKOB U3 OKCUAA ATOMUHHUA C ¢3-6 MM BbICOTOU 120
MM U CJIOH KEepaMHUYECKMX LIAPUKOB M3 OKCUAa amomMuHus ¢ ¢13 mm BbeicoTOR 120 Mm
MOCJIEIOBATEIbHO B HAIPABIEHUU IOTOKA MaTepuaja, B MPOLECCe 3alOIHEHUsT KaXKIbIi CIIOU
3aCBIIKU YIUIOTHSIIOT M 3aMOJHSIOT, IIPU 5TOM MPOBOJIOYHAS CETKA U3 HEPKABEIOLIEH CTau He

pasMerneHa MeKay CIOSIMU 3aChIKHU. Pe3ybraTsl U3MEpeHHii IpeCTaBIeHbl B Tabmuie 3.

Tabnuua 3. Pe3ynbraTel n3MepeHuit

Bomnowenue| Bornomenue | Bornomenue | CpaBHUT. CpaBHurT.

4 5 6 npumep 3 npumep 4
Kaxymasicst ckopocTb 0,0203 0,0257 0,0198 0,0165 0,0195
MOTOKA YKHIAKOCTH, M/C 0,0209 0,0245 0,0202 0,0158 0,0186
0,0217 0,0232 0,0208 0,0161 0,0193
Cpennee 3HaueHue, M/c 0,0210 0,0245 0,0203 0,0161 0,0191
Bpewmst pabotsl, MuH 17956 18750 22274 5200 5542
lepenan nasnexus b 9,37 7,45 5,98 22,40 20,20

peakrope, AP

KonuuecTso nbuiuy,
coOpaHHOH 0,052 0,066
bUIECOOPHBIM CJIOEM, T

KonuuecTso nbuiy,
coOpaHHOM CJIoeM st 0,017 0,021
(buIbTpAU NBUIH, T
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Kak BUIHO U3 yBeNM4YEHUs1 YPOBHs INepenaga AaBJICHNs] B PEAKTOPE B BOILIOIIEHUSX 4-0
U CPAaBHUTEJIbHBIX NpUMeEpax 3 U 4, IpU UCIOIb30BAaHUU PEAKTOpa 1 ¢ BOCXOASIIUM MOTOKOM B
HACTOSALIEM M300PETEeHNUH YBEJIHUYEHHE YPOBHs Iepernasa AaBlIeHHUs B PEaKTOpe Majio; JPYyTUMH
CIIOBaMH, yBEJIMYEHHE YPOBHs Ieperafa AaBJIeHUS B peakTope 3(PQPeKTHBHO KOHTPOIUPYIOT,
Onmaromapst 4emy Bpems pabOTBl YCTPOHCTBA 3HAUUTENBHO VYBEJIWUYUBAETCS. Pe3ynbrar
MOKA3bIBAET, YTO HUKHUK cj1oM 120b 3achInku 3acToMepa w/win BepxHuil ciioit 110b 3ackinku
3JIACTOMEpPA MOTYT Ne(OPMHUPOBATHCS CHHXPOHHO C PACLUIUPEHHEM U CxKaTheM ciiosi 30 3aChINKu
KaTajqu3aTropa, Tak 4To, C OJHON CTOPOHBI, IPENOTBPAILAIOT YBEJIUYECHUE Nepenaaa JaBJICHUs B
CJIO€ 3aCBINKH, SBIAIOIIEECS pe3yJbTaTOM HCTHPAaHUs 4YacTUL[ KaTalu3aropa B MpoLecce
MEePEMELLECHUS];, ¢ APYTrOil CTOPOHBI, C YCTPONUCTBOM 60 111 yaJIeHUs] TIbUTH, PACIIOJ0KEHHBIM B
BEPXHEN 4aCTH peakTopa 1 ¢ BOCXOASAIIMM MOTOKOM, JOCTUTAETCsl PABHOMEPHOE YJIaBIUBAHUE U
cOOp KaTaJM3aTOPHOH MbUIM, W YBEJIUYEHHUE IMepenana AaBlIeHHs B PEAKTOPE AOIMOIHHUTEIBHO
KOHTPOJIMPYIOT, U TOAAEPKUBAIOT IUTENBbHYIO CTaOMIBbHYIO padoTy peakTopa ¢ BOCXOISIINM
MIOTOKOM.

Kak nokazano Ha ¢ur. 12-15, peakrop 1 ¢ BOCXOASIINM IOTOKOM CONEPKUT Kopryc 20, B
KOTOPOM PacCIoOJIOKeHbI CKoyb3smas onopa 410, cioit 30 3achIlKU KaTaliu3aTopa U NPHKUMHOE
ycrpoiictBo 10 B HampasneHuu notoka marepuana. Hmkssst dacte kopmyca 20 cHaOxkeHa
BXOZOM 220 1y peakMOHHOTO MaTepuaja, a BepXHss 4acTb kopmyca 20 cHabkeHa BBIXOIOM
230 pni peakLIMOHHOIO MaTepHuania.

ITopsmxnasa onopa 410 comep:kUT NepBYH HaNpasisArOLyo 411 CkOIbXKEeHMs], NEPBYIO
peleTyaTyo MIacTUHy 412 U yIUIOTHUTENBHBIN 3JIEMEHT, IIPU 3TOM NepBasi Hanpasisitowmas 411
CKOJIbXKEHHS 3aKpeIUieHa Ha BHYTPEHHEN MOBEPXHOCTH peakTopa 1 ¢ BOCXOASALIMM IOTOKOM B
OCEBOM MOJIO)KEHUH peakTopa 1 ¢ BOCXOIAIIMM IMOTOKOM, a MepBas pelerdaras miactuHa 412
MEePEKPBIBAECTCS C BO3MOXKHOCTBIO MEPEMELLIEHUs] ¢ epBOi Hampasjsitoimeit 411 ckonbxxeHus u
VIJIOTHEHAa C mnepBoil HampaBisomend 411 CKOJbXEeHHsT TMOCPEACTBOM YIUIOTHUTEJBHOTO
3JIEMEHTA;, OINH KOHEIl YIUIOTHUTEJIbHOTO 3JIEMEHTa 3aKpeIyieH Ha 000Je MepBOH pereTdaTon
nnacTuHel 412, a qpyroil KOHeL YIJIOTHUTENIBHOIO 3JIEMEHTA NEPEKPHIBAETCS C BO3SMOXKXHOCTBIO
NepeMeIleH sl C MOBEPXHOCTBIO NMepBON Hanpasssiroleit 411 ckonbxeHus.

IIprxumHOe yCTpOHCTBO 10 COAEp:KUT TPETBE) HAMNPABISIIOUIYIO 173 CKOJIbXEHUS,
MJIABAKOIUNA CJIOM W YIUIOTHUTEJBHBIA 3JIEMEHT, NPU 5TOM IUIABAIOLIMI CJIOW IUIABAeT Kak
€MHOE LEeJI0€ Ha TPEeThbel HaNpaBJsIOIIEed 173 CKONBbKEHUS, IUIABAOLIUN CJIOM COAEPIKUT
BEPXHIOK0 MNPIKUMHYK MmiuacTuHy 110a, HIDKHIOO OpWKUMHYK — muactuHy  120a,
(UKCHUPOBAHHBIM MPOMEKYTOUHBIH CJIOH MeXny BepxHeW nprxuMHOW muactuHod 110a m

HIDKHEH NpMKUMHON mactuHon 120a, m BepxHsAs npukuMHas miactuHa 110a u HKHASA
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nprKuMHas miacTuHa 120a HEMONBHIKHO COEIMHEHbI HECKOJILKIMH Ha0OpaMu OCEBBIX pebdep ¢
o0Opa3zoBaHNEM KapKaCHONH KOHCTPYKLIMHU THIMA KJIETKH; OAWH KOHEIl YIUIOTHUTEIBHOTO 3JIEMEHTA
3aKpeIuleH Ha 00OAe IUIABAIOLIEr0 NPWKHMHOTO CJIOs, a APYroM KOHel YIUIOTHSIOINETro
3JIEMEHTA TIEPEKPBIBAETCSI C BO3MOXKHOCTBKO IEPEMEINEHUs] C IOBEPXHOCTBIO TPEThbEU
Hanpassiroue 173 CKonbKeHus!.

JlnuHa TpeTbel Hampapisomend 173 ckoabxkeHus coctaBiasier 10 MM - 800 mwm,
npeanoytutenbHo 50 MM - 300 mm. Ecnu nnuHa Tperbell Hampasisirolein 173 CkonbkeHUs
CJIMIIKOM MaJjia, TO YaCTHLbI KaTaJIM3aTOPa MOTYT 3aCTPEBaTh U3-3a HEOOJIBIIOTO MPOCTPAHCTBA
IUI TIEPEeMEINeHUs, YTO TPHUBOAUT K COKPAINECHUIO Tepuoja padoThl, €ClIH JJIMHA TPeTbei
Hampasisiroend 173 CKONbXXKEHMsT CIMIIKOM BEJIHKA, TO MPOCTPAHCTBO IJIs NEPEMEILECHUs
KaTajnu3aTopa YBEJINYEHO, UYTO BbI3bIBAET CEPbE3HOE UCTHUPAHUE KATAIM3aTOpa, CIEIOBATEIBHO,
NPUBOIUT K TakuM mpolieMaM, Kak Ype3MEepHOE KOJMYECTBO KAaTaJIM3aTOPHOW NbUH U
CHIDKEHUE COAEP KAHUS aKTUBHBIX METAJUINYECKUX KOMIIOHEHTOB KaTajln3aTopa.

Obecneuensl N cnoeB 30 3aChIKM KaTalIu3aTopa, a IMEHHO, NePBbIi cioi 30 3achINKH
KaTanu3aTopa, BTOpoil cioit 30 3aceimkm Karaiam3aropa, .., (N-1)-prii cmoit 30 3aceimku
katanu3atopa U N-biii cnoit 30 3acemku karanmmzaropa (N>1);, obecneueHsl N HPHUKMMHBIX
ycTtporicTs 10, a UMEHHO, epBOe MPUKUMHOE YCTPOUCTBO 10, BTOPOE MPM:KUMHOE yCTPONCTBO
10, ..., (N-1)-oe mpmwxkumnHoe ycrpoiictBo 10 um N-oe mpmwkumnHoe ycrpoiicteo 10 (N>1).
KonnuectBo cnoes 30 3aChIKM KAaTaaU3aTOPa PaBHO KOJUYECTBY MPHKUMHBIX YCTPOUCTB 10, n
ciou 30 3aChIIKKA KaTaIu3aTopa U NMPUKUMHBIE YCTPONCcTBa 10 pacnosioKeHbl ¢ YepeNOBAHUEM,
BKJIFOUAs1 epBbIi cyoi 30 3aChINKU KaTalInu3aTtopa, NepBoe NPUKUMHOe yCcTpoicTBo 10, BTOpOi
cioit 30 3achIIKU KaTalu3aTopa, BTOpoe mnprkumHoe ycrpoiicrBo 10, ..., (N-1)-biit cnoit 30
3achinku  Karanusatopa, (N-1)-oe npwkumHoe ycrpoiictBo 10, N-biii cioit 30 3achimku
Katanu3aropa U N-0€ MNPWKHUMHOE YCTPOWUCTBO 10, pacrojoKeHHbIE MOCIEAOBATEIbHO B
HAIPaBJIEHUH MIOTOKA MaTepuana.

Crnou 30 3achImku KaTanu3aTopa IOCJIEAOBAaTEIbHO YBEJIWYUBAIOTCS IO BBICOTE B
HAlPaBJICHUU IMOJAa4u MaTepuajla B pPEaKTop, TO €CTb OT nepBoro ciosg 30 3achlIku
KaTanu3atopa, BToporo ciost 30 3achimku Katamuszaropa, .., (N-1)-ro cmos 30 3aceimku
karanuzaropa A0 N-ro cnos 30 3acemku katanusaropa. Ilpmwxumebele ycrpolictea 10
MOCJIEIOBATEIPHO YMEHBIIAIOTCS IO BBICOTE B HAMNPABJICHUM MOJAYU MaTepHasa B PEAKTOp, TO
€CThb OT NIEPBOT0 MPUKUMHOTO ycTpoiicTa 10, BToporo nprmxuMHoro ycrpoiicrtsa 10, ..., (N-1)-
ro NpukuMHOro ycrpoiicrsa 10 1o N-ro npmwxkumnoro ycrporictsa 10. Beicora kaxnoro cinost 30
3aChIKKM KaTtaimu3atopa oObuHO coctaisier 30 MM - 5000 mM, mpeamourutensHO 300 MM -

2000 mm.
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ITepBast pemeruatass 1uiactuHa 412 obpa3oBaHa NapajUICIbHBIMUA METAJTHUYECKUMU
CTEPKHSIMHU PELIEeTKU Miu ceTkou JIkoHcoHa. BepxHsas nmpukuMHas miactuHa 110a u HoKHAA
npwkuMHas mactuHa 120a MMEIT OJMHAKOBYIO KOHCTPYKTHBHYKO (OpPMY WM pPa3IMYHbIE
KOHCTPYKTHBHBIE (OPMBI, U B HUX HCIIOJNB3YIOT NapajjielbHble METAJUINYEeCKUe CTEP>KHU
pemetku uiu cetky J>koHCOHa. B ciydae HCHOAB30BaHUS MapajjieNbHbIX METAIMYECKUX
CTepIKHEH PEeIIeTKH IUpPUHA CTep KHEH permeTku 0ObMHO cocTaisieT 20 MM - 60 MM, a IupUHA
mesneld MeXAy CTepPIKHSMHU PELIeTKH MOXET ObITh OmperesieHa B COOTBETCTBHH C AMAMETPOM
YaCTHUL[ KaTalu3aTopa U MHEPTHOIO MaTepuaja B HENOJABM)KHOM IMPOMEXYTOYHOM CIIOE.
TpebOyercs, uToOBl MmUpHuHA Imesnell Oblla MEHbIIE JMaMeTpa HMHEPTHOrO Marepuajia B
HETIO/IBIDKHOM MPOMEKYTOUHOM CJIO€ U IMAMeTPa YaCTHI] KaTaJIU3aTopa, YTOObI MPEIOTBPATHTD
yTeuKy WHEPTHOTO MaTepHhayia M KaTaliu3aTtopa, U OObMHO OHa cocTamisier 1 mm - 30 MM, B
cllydae HCIIONIb30BaHMUs CeTKH J)KOHCOHA pacCTOSHHE MEXAY NPOBOJOKAMH CETKH OOBIYHO
coctaBnsieT 1 MM - 10 MM, 4TOOBI MPENOTBPATHTH 3aCTPEBAHME YACTHI] KATAJIN3aTOPA MEXKIY
MIPOBOJIOKAMHU CETKHU.

HenonsmxHbIE ~ NPOMEXYTOYHBIM  CJIOM  3aMOJIHEH  HMHEPTHBIM  HANOJHSIOLIUM
MaTepHajoM, KOTOPBIM MpencTaBisieT cCOOOH OAWMH WM Ooyiee MaTepuan H3 KePaMUYEeCKHX
LIAPUKOB U3 UHEPTHOI'O OKCHUJA AJTFOMHUHMUS, IIOPUCTOrO KEPAMUYECKOr0 MaTepuaja U MOPUCTOro
MeTajIn4ecKoro marepuana. Ilpu ucnonb3oBaHUM MHEPTHBIN HAMOIHSIOLUNA MAaTepUall UMEET
COOTBETCTBYIOLIEE NMPOCTPAHCTBO IJIsl NMEPEMELIEHUs B HEMOABHKHOM MPOMEXKYTOYHOM CJIOE U
MOXKET TepeMeINaTbCsi COOTBETCTBEHHO, YTOOBI NPENOTBPATUTH NPHIMIIAHHE U HAKOIUICHHE
KaTaIu3aTOPHOW NbuM. B ciywae, Korna HEMOABMIKHBIM NPOMEXKYTOUHBIM CIOHW 3alOJHEH
KePAMHYECKUMH IIAapUKAMH M3 HWHEPTHOIO OKCHAA AJIOMUHUS, AMAMETP KEepaMHYECKUX
HIAPUKOB U3 HHEPTHOTO OKCUIA ATFOMUHUS OOBIMHO COCTABJISIET 3 MM - 30 MM.

Han campiM BepXHMM NPM>KUMHBIM yCTpoiicTBOM 10 pacnonoskeHo ycTpoucTtBo 60 njs
VAQICHHUs MbUIM, W OINPEAENICHHOE MPOCTPAHCTBO COXPAHEHO MEXAY CaMbIM BEPXHUM
NPWKAMHBIM yCcTporcTBOM 10 U ycTpoiictBoM 60 sl yaaneHws! MbUTH, 9YTOObI CAMOE BEpPXHEe
INPWKUMHOE YCTPOHCTBO 10 MOIIO nepeMeaTbest BBEpX U BHUS.

YcerpoiictBo 60 nmist yoaneHHs] TbUIH COAEPIKUT BEPXHIOK IUIacTHHY 640b, rmiactury
610b nmnst ocakmeHWsl MBUTM M HECKOJBKO TPYII YCTPOMCTB U pa3feNieHHs] SKUIAKOCTH |
TBEPJOTO BEIECTBA, PACTIOJIOKEHHBIX MEXIYy BepXHeH mactuHoi 640b u mnactunoi 610b s
OCAKIEHHsI MbUTM U PABHOMEPHO PACIONIOKEHHBIX Ha riactuHe 610b nns ocaxkmeHus mbuy,
YCTPOWCTBO UIsl Pa3feseHusl KUAKOCTH U TBEPAOrO BELIECTBA COAECPKUT BHELIHWUN LUAJIUHAP
650b, pasgenureneHbIl mHIMHAP 620b u  pasmenurenbHyro Kkpeiuky 630b, mpu 3TOM
pazgenutenbHblil muHHAP 620b 3akperuieH Ha riactuHe 610b s ocaskmeHWs TbUTH,

pasgenutenbHas Kpbimka 630b pacmosyioskeHa Haj pa3fenuTeNbHbIM IMIMHAPOM 620b, u
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pazgenuTenbHast Kpbika 630b u pazgenurenbrbiil nuarHAP 620b coenrMHEeHbI COeTUHUTEBHOM
IIACTUHOM 660b; HIKHSAS YacTh BHEIIHEro LuinHapa 650b 3akperuieHa Ha mactuHe 610b ms
OCAKJIEHHsSI TIBLIH, BEPXHSSA 4acTh BHEIIHEro IHinHapa 650b 3akperniieHa Ha BepXHEH IIacTHHE
640b, a pasgenurenpHast Kpbika 630b mepekpbiBaeTcss ¢ BO3MOMKHOCTBIO IEPEMEINEHUs C
MOBEPXHOCTBHIO HAIIPABJISAIOLIEH CKOJIBKEHUS.

Marepuansl TOCTYNAIOT B pasAeNUTeNbHbI mUauHApP 620b W3 HWKHEH YacTh
paznenuTenbHOro uuHApa 620b U OTKJIOHSIIOTCS pa3feNuTeNIbHON KpbIKkoi 630b, a 4acTHIbI
IIbUTH, YBJICYEHHBbIE MaTepUalaMH, OCAKIAIOTCA Ha muiactuHe 610b ans ocaXkIeHHs MbUTH MOJ
NEHCTBUEM CHUJIBI TSKECTH, TaK YTO pEeAIU3yeTcsl OCaKAeHue Nbuid u3 marepuanos. [Io mepe
TOr0, KaK KOJMYECTBO IMbLIH, OCaXKAarolneiics Ha ractuHe 610b [uig OcCakmeHus MbLIH,
MIOCTETICHHO YBEJIMUMBACTCS, pa3fesuTeNbHas Kpblika 630b MoXKeT moJHUMATLCSI BBEPX BIOJb
BHEINHero ImmHApa 650b, TeM camMbiM moanep KUBas MPOCTPAHCTBO [JIsl LUPKYJISLUA
marepuaia u 3p¢GeKT pasnesaeHus KUIKOCTH U TBEPAOTrO BellecTBa. MaTepuanbsl MOCTYNAT B
pasmenuTenbHbI MIMHAP 620b W3 HIDKHEW YacTH pasfgenuTeNbHoro muimHapa 620b wu
OTKJIOHSIFOTCSI Pa3/eIUTENbHON KPBIIKOH 630b, a 4acTUIIBI MbUTH, YBJIEUEHHBIE MaTepHAIAMH,
OCaKIAKTCs Ha macTuHe 610b mms ocaskieHMs MbLIH MOJ ASHCTBUEM CHIIbI TSUKECTH, TaK YTO
peanusyercs OCaXKACHUE NbUIA U3 MATEPUAIIOB.

Paznenurensupii nunuaap 620b umeer molyro popMmy u3 mMIMHIPUYECKOH (OPMBI,
KyOuueckoit ¢opmbl, pomOudeckoit (popmbl, (HOpMBI NPAMOYIOJIBHOTO MNapajuleenunena M
MHOTOYTOJJbHONH  (OpPMBI, NPEANOYTUTENIBHO HMeEeT LMIMHAPUYEeCKyI0 (opMy; BbICOTA
OTIEJIbHOIO YCTPONCTBA PA3AENICHUS KUAKOCTH U TBEPAOro BelecTsa cocrasisier 10 mm - 1000
MM, TIpeano4YTuTesbHo 50 MM - 200 M.

UroObl mpeonosieTb HENOCTATKH NPEAIISCTBYIOIIEr0 YPOBHS TEXHUKH, HACTOSIIEE
u3o0perenne odecreynBaeT peakTop | ¢ BOCXOISIIUM TOTOKOM, B KOTOPOM pAaCIHOJIOKEHBI
NMpUAKUMHOE ycTporcTBo 10 u ycTpoiictBo 60 nns yaaneHnus nbuiu. Peaktop 1 ¢ Bocxoasimmm
NIOTOKOM B HACTOSIIIEM HM300pETEeHUH MOXXET MHUHUMH3UPOBATh UCTHPAHHUE MEXIY YaCTHULAMU
KaTaJlM3aTopa BO BpEeMs NMEPEMELISHHs, MPOJIUTh CPOK CIYKOBI KaTalau3aTropa, peajn3oBaTh
OCEBYI0 'OMOTI€HU3aLMI0 KAaTAIU3aTOPHON NBUIM BAOJb PEAKTOpa 1 ¢ BOCXOISAIIUM MOTOKOM,
3HAYUTENIbHO YMEHBIINTD YBEJIUNYEHUE Mepenana AasjaeHus B ciaoe 30 3achbIIKU KaTalnu3aTopa, u
NOJ/IEPKUBATh UIUTENBbHYIO CTAOMIBHYIO paboTy peakTopa 1 ¢ BOCXOIAIINM TOTOKOM.

B peakrope 1 C BOCXOIAIIMM MOTOKOM B HACTOALIEM H300pPETEHUH MPIKUMHOE
ycrpoiictBo 10 mepemermmaercsi BBepX M BHU3 C pacuiupeHuem/cxkarneM ciosi 30 3achIIKd
KaTaJIn3aTopa BO BpeMs pabOThI, U €ro MOJIOKEHHE B OCHOBHOM CBSI3aHO C IIABY4eCThIO ciiosi 30
3aCBINKU KaTaJIU3aTOPa; KOraa IUIaBy4ecTb cjiost 30 3aChIIKM KaTaau3aTopa Majia, MPUKUMHOE

ycrpoiictBo 10 pacnosnoskeHO OnM3KO K IHY peakTopa | ¢ BOCXOHNALIMM IOTOKOM, a KOTAa
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mjaBydecTb cjos 30 cinos Kartaiu3aTropa BeJUKa, NPHKUMHOE YCTpOHCTBO 10 pacmosioxkeHo
ONMM3KO K BEpXHEH YacTH peakropa ¢ BOCXOAAmuM moTokoMm 1. IlyreM koH¢urypupoBaHUs
NPWKUMHOTO ycTpoiicTBa 10 Tak, 4ToObl OHO MEepeMeNIaNoch BBEpX U BHU3 BMeCTe cO cioeM 30
3aChINKU KaTaJIM3aTOpPa, YMEHBLIAOT UCTUPAHUE YaCTHULl KaTaJIU3aToOpa, U Iepernaj AaBJICHUs B
cioe 30 3aChINKH KaTainu3aTopa OCTaeTcsi CTaOUIbHBIM.

ITo cpaBHeHMIO C MNpPEALIECTBYIOLIUM YPOBHEM TEXHHUKH, pPeakTop | ¢ BOCXOAALUM
MIOTOKOM, 00€CIeunBaeMOM HACTOSILIUM M300pETEeHUEM, HMEET CISIYIOIUE MPEHMYIIECTBA.

1. Ilo cpaBHEHMIO C TPAAULIMOHHBIMU PEAKTOPAMH C BOCXOISALIMM IOTOKOM peakTop 1 ¢
BOCXOJISIIUM MOTOKOM CHa0KeH NMPUKHMHBIM ycTpoiicTBoM 10. B peakrope 1 ¢ Bocxomsmum
MIOTOKOM, C OJTHOH CTOPOHBI, MOKHO NPEAOTBPATUTh MUCTHUPAHHE W HU3MEJbYEHUE B MOPOLIOK
YaCTUL] KaTajlnu3aTopa B Pe3ysbTaTe OCENAaHUs KAaTaau3aTopa Mocie MOAAYU KUAKOCTH B PEAKTOP
1 ¢ BOCXOIAIIMM IOTOKOM, YTOOBI 3AIMUTUTHh KATAJINU3aTOP W CHU3UTH KOJUYECTBO MBUIH, C
ApYrol CTOPOHBI, KOrja Inepemnaj nasieHHus B cioe 30 3aChIIKM KaTaau3aTopa MOCTENEHHO
YBEJIIMYUBAETCS, TPIKUMHOE ycTpolicTBO 10 MOXeT mepememarbcsi BBEPX, UTOOBI
rapaHTUPOBATh JUIUTENBHYIO Pa0OTy peakTopa.

2. TlocpenctBoMm obecriedeHusi MHOKECTBa rpymnm cioeB 30 3achIIKM KaTajau3aTopa,
YBEJIMYUBAKOLIKUXCSA MO BBICOTE B HANPABICHUM MOJAYU MaTepuala B PEaKkTOp, U MHOXECTBA
Ipynn MNPWKUMHBIX yCTPOMCTB 10, yMEHBINAIOMIUXCA MO BBICOTE B HAMNPABJICHUH IOAYU
MaTepuasa B pEaKTop, mepenan AaBiaeHus B Cia0sX 30 3aChIIKM KAaTaJIM3aTOpa MOXKHO
KOHTPOJIIPOBATh IO CEKUMSAM, 4YTOOBI 00ECHeuynTb T'OMOT€HM3MPOBAHHOE paclpenesieHne
KaTaJIu3aTOPHON IbUIM B OCEBOM HAIPaBICHMM pPEAaKTOpa M yMEHBIIUTb POCT Iepenana
JABJICHUS.

3. VYcrpoiictBo 60 s yaaneHWs NbUIM PACHOIOXKEHO Haa N-bIM IPHKUMHBIM
ycrpoiicteom 10. M3-3a mmaBydecTdH W KoyneOaHUN TMPOU3BOAMTENHLHOCTH BO  BpeMs
UCTIOJIb30BAHMSI KaTajiu3aropa HEen30ekHO 00pa3oBaHHWE HEKOTOPOro KOJHYECTBA MbUIH B
pesyJibTaTe CTOJIKHOBEHUs U M3HOca yacTul. C moMolubio ycTpoiicTsa 60 ans ynajaeHus MbUIH
MOKHO OT(WJIBTPOBATh KATAIM3ATOPHYIO MbLIb, MPOXOMALIYIO Yepe3 MPHKUMHOE YCTPOMCTBO
10, 9TOOBI MPENOTBPATHTH MOMAAHNE MBLUIH B APYTHE YACTH (HATIPUMED, BEPXHIOK BBITYCKHYIO
TpyOy) U 3acCOopeHue.

4. Kapkac, coCTosilui U3 BEpXHEH NPW>KUMHON MiuacTuHbel 110a v HUKHENH NPU>XKUMHOU
wiactTuabl 120a B mpmwkuMHOM yerporictBe 10, mpencrasisier co0Oi €AMHYIO0 3aKPETICHHYIO
KOHCTPYKLHUIO, KOTOpasl MePEMELIAeTCsl BBEPX U BHU3 KaK €AMHOE LEJIOe NPU NMEePEMELEHUN B
peaxtope 1 ¢ Bocxonamum notokoM. OaHako MHEPTHBIE KepaMUYeCKUe IapUKU WJIM WHEPTHBIH
HAMOJIHAIOLUA ~ MaTepuasi, 3aloJHSOLUNA  CPEeAHUN  NPOMEXKYTOUHBIA  CJIOM, HMEET

COOTBETCTBYHOLIIEC TMPOCTPAHCTBO [JId MNEPEMELICHUSA, W KEPAMHWYECKUE MIAPpHUKHU MOTYyT
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nepeMenaTbCcss OTHOCUTENBHO JPYT Ipyra, YToObl MPENOTBPATUThH NMPHJIMIIAHUE U HAKOIUIEHHUE
KaTaJIM3aTOPHOM NBUIH.

5. VYcrpotictBo 60 ans ypaneHuss NbUTH CHA0XKEHO IUJIABAIOIICH pa3AesuTeIbHON
KpbIIKOH 630b, KOTOPYIO MOXKHO PperyJupoBaTb B COOTBETCTBHM C KOJIHMYECTBOM IIbUIM B
marepuanax, 4roObl 3(QQPEKTHBHO 3aJepKUBATh KaTAJM3aTOPHYK IbUIb U IOIAEPKUBATH
cTaOUJIBHBIN Tepernas AaBlIeHus B ycTporicTee 60 I yaaaeHus! MbLIH.

Kak moka3aHo Ha ¢ur. 15, KOHKPETHBI NPOIECC PEeaKUUu MOSICHIETCS Ha MpUMepe
nporecca JKUAKO(GA3HOrO THAPUPOBAHUS HE(PTEMPOAYKTA: BOAOPOA U CHIPHEBOE MAcCloO
pacTBOPSIFOT W CMEMHMBAOT B cMmecurene 850 nans Bomopona W Macia ¢ oOpa3oBaHHEM
ra30KHAKOCTHOW CMECH WM JKUIKO(DA3HOTO MaTeprala, B KOTOPOM PacTBOPEH BOJOPOI, CMECH
BBOAST B KadyeCTBE I10/IaBa€MbIX MAaTEpUajiOB JIsl PEaKLUU THAPUPOBAHUS B BOCXOIAIIEM
MOTOKE B PEAKTOp 1 ¢ BOCXOAAIIMM MOTOKOM 4Yepe3 BXOJ JUIsl PEaKLIMOHHBIX MaTepHaloB, U
3aTeM OHa IMOCJIENOBATEIbHO MNPOXOAUT 4Yepe3 CKoab3siuyro omnopy 410, nmepsbiii cioi 30
3aCBIKK  KaTalIW3aTopa, INepBoe MNPHXUMHOE ycTporcTtBo 10, Bropon cnoi 30 3achmku
KaTaJIn3aTopa, BTOPoe NpruKUMHOE yCeTporcTBO 10 k N-omy cioro 30 3aceinku katanuszatopa, N-
OMy MNpMXUMHOMY ycTpoucTBy 10 m ycrtpolictBy 60 misd yaaneHHsl NbUIM, 3aT€M MaTepHUaJIbl
MOKUJAKT PeakTop 1 ¢ BOCXOASLIMM MOTOKOM B KayeCTBE BBIXOASLIErO MOTOKA PEaKLUU
TUAPUPOBAHUS C BOCXOASIIUM MOTOKOM 4€pe3 BbIXOJ AJIA PEaKLIMOHHOIO MaTepHuaa.

Bo Bpemst HopMaibHOH paldoTHI, U3-32 OCOOEHHOCTEH IpoIecca peakiyuy, Mo IeHCTBUEM
BBITAJIKMBAOIIEHN CHuibl, ciou 30 3achIKK Karaiau3aropa (BKJrOYas mepBblii cioi 30 3achimku
Karanu3aropa, BTOpo cinoi 30 3aceimku KatanuzaTopa, ..., U N-biii cinoit 30 3aceinku
KaTaJlu3aTopa) HAaXOHATCd B PACIIMPEHHOM COCTOSSHUM IIOCJ€ TOJadd MaTepuana MU
NepeMEeLIaoTCs BBEPX U BHHU3 C KOJIEOaHUAMH MONAYH MaTe€pHala, B TO BPeMsl KaK MPHKUMHbIE
ycrporicTBa 10 (BKJIFOYasi MEepBOE MPIKUMHOE YCTPOHCTBO 10, BTOpOE MPUKMMHOE yCTPOHCTBO
10, ..., mw N-oe mnpwkumHOe ycrpoiictBo 10) mnepememaroTcs BBEpX H BHH3 C
pacummpernem/cxxatueM cinoeB 30 3acChIIKA KaTajau3aTropa, 4YTOOBl YMEHBLUIUTh HCTUPAHUE
4aCTUL[ KaTAIM3aTOPa U CHU3UTh KOJMYECTBO KAaTAINU3aTOPHON MbLIN, MaTepUasbl, IPOXOIAIINE
yepe3 N-oe mpuxuMHOe ycTpoicTBo 10, moctynaroT B ycTpoiicTBo 60 ans ynaneHus NblId, U
IbUTb, 3aXBau€HHas MaTepHalaMH, OT(HIBTPOBBIBAETCS, YJIABIMBAETCA W COOHMpaercs IO

CEKIIUSIM.

Bomnomenue 7
Ucnonp3ytor peaktop 1 € BOCXOINALIMM TMOTOKOM II0 HACTOSIIIEMY H300PETEHHIO.
CoipbeBoe Macio W BOAOPOA CMEMIMBAIOT B OOBIYHOM CTaTHYECKOM CMecuTese (Mozelnb

SV2.3/25-6.4-500), a 3aTeM cMeChb BBOJST B Ka4eCTBE MOJABAEMbIX MAaTepHAJIOB B peakTop 1 ¢
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BOCXOMSIIUM TMOTOKOM (ImameTp peakropa 1 ¢ BOCXONSAIIUM MOTOKOM cocrtapisieT 100 mm),
KOTOPBIN COAEPKUT CKONB3AYIO onopy 410, nepseii cyioi 30 3aChINKU KaTalIn3aTopa BbICOTOU
300 mM, nepsoe npwxuMHOe ycTpoucTtBo 10 BeicoTor 100 mMm, BTOpOW ciont 30 3achINKu
Karanu3zaropa BbicOTOM 500 MM M BTOpO€ npHxkUMHOE ycTtpoicTtBo 10 BbicOTONM 80 MM
NOCJIEIOBATENIbHO B HANpaBJICHUM IOTOKA MaTepuaja, [IJuHA NepBoi Hampasisowmen 411
CKOJIbJKEHUsT cocTaBisieT 60 MM, B NMEPBOM HNPHKMMHOM YCTpoiicTBe 10 BepXHsisl NMpHXKUMHAs
ninactuHa 110a ¥ HWKHAA NprkuMHAS iacThuHa 120a UMET OJWHAKOBYK) KOHCTPYKTHBHYIO
dopMmy, U ansi HUX OOEUX HCIONB3YIOT MapaJlieNibHble METAJUINYeCKHe CTEP)KHH PEIleTKH,
IIMPHUHA CTEPXKHEW pereTku 0ObMHO cocTaBisieT 40 MM, a IUPUHA 3230POB MEXKIY CTEPIKHSIMH
PELIETKN COCTABJIsAET 2 MM, HEMOJBMKHBIA IPOMEKYTOUHBII CJION 3alOJIHEH KepaMUYE€CKUMU
LHIApUKAaMH M3 WHEPTHOIO OKCHJAA aMIOMMHMS C ©3-6, BTOpO€ MNPHKMMHOE YCTpoHCTBO 10
UIEHTUYHO MEPBOMY MNPUKUMHOMY YCTpPOHMCTBY 10; B mpouecce 3alOoNHEHUs] KaKAbI CIION
3aCBINKU YIUIOTHSIOT U 3aMOJHSOT, IPU 3TOM MPOBOJIOYHAs CETKA U3 HEPIKABEIOILEH CTAIN HE

pa3MelIeHa MeXY CIOSIMH 3aChINKH. Pe3ybTaTsl HI3MEPEeHUH TPeACTaBIeHbI B TaOIHIe 4.

Bonnomenue 8

Hcnone3yloT peakTop € BOCXOASIIMM IOTOKOM | MO HacTosmeMy H300pEeTeHHIO;
CBIPbEBOE MAaCJIO M BOJOPOA CMEIIMBAIOT B TPyO4aTOM IUCHIEPraTope C HEOPraHHYeCKOM
MeMOpaHOH, U BOJOPOJ AUCHEPTHPYETCs C MOJIYyUYEHHEM MUKPOIY3BIPbKOB pazMepoM 50 HM, a
3aTeM MpPOHUKaeT U3 TPyOku ¢ 0Opa3oBaHMEM CMECH C KMIKOCTBIO, BBEEHHOH B OOOJIOUKY,
3aT€M CMECh BBOIAT B KaUECTBE MOJABAEMbIX MATEPUANIOB B PEAKTOP 1 C BOCXOAALIUM MOTOKOM
(mnamerp peaktopa | ¢ BOCXOASIIMM TIOTOKOM cOCTaBisier 150 MM), peakTop COXEp:KUT
ckob3samyto onopy 410, nmepsbiii cioit 30 3achinku KaTtaiauszatopa BeicoTor 400 MM, mepBoe
NprxUMHOE ycTpoicTBo 10 BeicoToit 100 MM, BTOpO# €101 30 3aChINKU KaTalnu3aTopa BHICOTON
600 MM, BTOpO€ NPHKUMHOE yCTPOUCTBO 10 BbIcOTON 80 MM M IbUIEYJIABIUBAKOLINHI 3J1eMeHT 60
BbicOTON 120 MM mocienoBaTeNbHO B HANpaBAEHUM NOTOKA MaTepuaja, IJUHA NEPBOM
Hampasisiromen 411 ckonbxkeHus cocrasisger 80 MM, B IEPBOM NPUKUMHOM ycTpoicTee 10
BEpPXHssl MNpPWKHUMHAs IuactTuHa 110a u HwkHAA nOpuwxkuMHasg muactuHa 1202 umeror
OJVMHAKOBYI0O KOHCTPYKTHBHYIO (OpMy, M JJsI HHX OO0€HX HCIONb3YIOT TapajuieibHbIe
METAJUINYECKUE CTEPXKHU PELIETKH, IIUPUHA CTEpKHEN pelieTku cocrasiseT 40 MM, a [IupuHa
3a30pOB MEXAY CTEPKHSIMU PELIETKU COCTABJIET 2 MM, HEMOABUKHBIM MPOMEKYTOUHBIN CJION
3aM0JIHEH KEPaMHUYECKMMH IIapUKaMH M3 HMHEPTHOrO OKCHJA AIIOMHUHUS C ©3-0; BTOpOE
INPWKUMHOE  YCTPOHMCTBO 10 WAEHTMYHO NEpPBOMY MNPHUXKUMHOMY  yCTponcTBY  10;
pazgenuTenbHbl IUIUHAP 620b B yCTpONCTBE pasfeNeHus >KUAKOCTH U TBEPAOTO BELIECTBA

UMeeT IWINHAPUYECKYI0 (opMy, a BbicoTa ycTpoiictBa cocraBiusier 50 mMMm. B mpouecce
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3aI10JIHCHUA KEI)KZ[beI CJIOM 3aCBINKH YIUIOTHAKOT W 3alOJIHAKOT, MIPHU 3TOM MEXKAY CJIOSAMU
3aCBINIKU HE pa3MeIleHa NMPOBOJIOYHAsI CETKA U3 HEp:KaBEHOLIeH cTajau. Pe3ynpTaTel n3MepeHui

npeAcTaBJIeHbl B TaOuLe 4.

Bonnomenue 9

Ucnonp3ytor peaktop 1 C BOCXOOALIMM TOTOKOM, OO€CHEeuMBAEMbIll HACTOSIINM
U300peTeHNeM; ChIPbEBOE MACJIO U BOIOPOJ CMEIIUBAIOT B OOBIYHOM CTATHYECKOM CMECHTENe
(Mmomenb SV2.3/25-6.4-500), a 3ateM cMeChb BBOAST B Ka4yeCTBE IMOAABAEMbIX MATEPHAJIOB B
peaktop 1 ¢ BOCXOASIIIUM MOTOKOM (AMaMeTp peakTopa | ¢ BOCXOISAIIMM MOTOKOM COCTaBJISIET
DN300x1070 mm); peaktop | ¢ BOCXOISIIMM IMOTOKOM COAEPIKHUT CKOJNB3SIIYyI oropy 410,
nepsblil cnoil 30 3aceinku karanuzaropa BeicoToll 400 MM, epBO€ NPHKUMHOE YCTPONCTBO 10
BbICOTOH 120 MM, BTOpOU coi 30 3aChINKU KaTanu3aTopa BeIcOTOM 600 MM, BTOPO€ NPUKUMHOE
ycTpoiictBo 10 Beicotoi 100 MM u nbeueynaBnuBarouiui 3nemMeHT 60 BeicoTol 150 Mm
MOCJIEIOBATEIbHO B HANPABJICHWM IIOTOKA MaTepuana, IJIuWHAa NepBoM Hampasisomen 411
CKOJbXeHUs1 cocTasisieT 80 MM, B MEPBOM MPUKUMHOM yCTpoicTBe 10 BEpXHss NMPHKUMHAS
nnactuHa 110a ¥ HUKHAA nprkuMHAS acTuHa 120a MMEIT OAMHAKOBYK) KOHCTPYKTHBHYIO
dopmy, m ans HUX O00EHX HCIONB3YIOT MapayljieNibHble METAJUINYeCKHe CTEP>KHH PEIleTKH,
IIMPHUHA CTEPXKHEH permeTku 00bMHO cocTaBisieT 40 MM, a IUPUHA 3a30POB MEXKY CTEPKHAMU
PELIETKN COCTABJIAET 2 MM, HEMOJABMKHBIA MPOMEXKYTOUYHBIM CJION 3alOJIHEH KEPaMUYECKUMU
LHIApUKAaMU M3 HHEPTHOIO OKCHAA aJIOMHUHHUS C ©3-6, BTOpO€ MNPUXKUMHOE YCTpOHCTBO 10
UJIEHTUYHO MEepPBOMY MpPWXKHUMHOMY YycTpolcTBy 10, a pasgenurenbHbeld mmiauHAp 620b B
YCTPOMCTBE ISl Pa3feNIeHNs )KUIKOCTH U TBEPAOrO BEIeCTBA UMEET LIMIMHIPUIECKYIO GopMmy,
U BBICOTA YCTpoOWcTBa cocTaBisier 70 MM, B MPOLECCE 3aIlOJHEHUS] KaKIbIA CJION 3aChINKU
VIUIOTHSIOT W 3alOJIHAIOT, NPU 3TOM MEXKAY CJIOSIMH 3aChIIIKM HE pa3MelleHa NPOBOJIOYHAs

CeTKa M3 Hep KaBerolel cTanu. Pe3ynbpraTsl N3MepeHuil npeaAcTaBieHb! B Tadnuie 4.

CpaBHuTeNnbHBIN npuMep S

Ilo cpaBHeHHIO C BOIUIOUIEHHWEM 7, OTJAWYHE COCTOMT B TOM, YTO B PEAKTOpPE HET
MJABAOUIEH OMNOPHOW PELIETKH, MPWKUMHOINO YCTPOMCTBA M CJIOS  JUIsl  OCAKICHUS
KaTaJIM3aTOPHON IMBUTH, HO UCIOJB3YIOT OOBIYHBIN CIIOCOO 3aMOIHEHHS KaTAJIN3aTOPOM; OTHAKO
CJIOH 3aChIIKM KaTalu3aTopa pasfeleH Ha [ABa CJO0s, KaXIbIH M3 KOTOPBIX 3aKpeIieH
(bukcupyromeil pemeTkon, U ClION KePaMUYECKUX IIAPUKOB Pa3MEIIeHbl COOTBETCTBEHHO Ha U
MOJ KaTaJIU3aTOPOM.

CrIppeBO€ Macio U BOAOPOA CMEIINBAIOT B OOBIMHOM CTaTUYECKOM CMecuTene (MOoeb

SV2.3/25-6.4-500), a 3aTeM cMecCb BBOJAT B KAa4eCTBE IOJABAEMBbIX MAaTEPHAJIOB B OOBIUHBIN
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peakTop C BOCXOIALIMM MOTOKOM; AMAMETP peakTopa cocTaBisieT 150 MM, peakTop COAEpKUT
OMNOPHYIO PELIeTKY ISl KaTajau3aTropa, CIOW KePaMUYECKHUX IIAPUKOB U3 OKCHUIA AJFOMUHUSA C
913 MM BbicOTOM 60 MM, CIIOM KE€pPaMUYECKUX IIAPUKOB U3 OKCHUIA AJIIOMUHHS C ©3-0 MM
BbICOTOM 60 MM, CJION 3acChIKU Katanu3atopa BbICOTON 300 MM, CJION KE€PaMUYECKUX LIAPUKOB
U3 OKCHJAA ATIOMHUHUSA C ¢3-6 MM BbICOTON 00 MM, CJIONH KepaMHUYECKHX LIAPUKOB U3 OKCUAA
amomuauss ¢ @13 MM BbicOTOM 60 MM, ONOpPHYIO pELIETKY AJd KaTalau3aropa, CIOou
KepaMUYECKUX LIAPUKOB M3 OKCHIA alfOMUHMS C @13 MM BbicOTOH 60 MM, CIIOH KepaMHUYECKUX
LIAPUKOB M3 OKCHJA aNOMHUHUS € ©3-6 MM BbICOTOM 60 MM, CJIOH 3aCBIKM KaTalu3aTopa
BbICOTON 300 MM, CJIOH KepaMMUYECKHX LIAPUKOB U3 OKCHAA AJFOMHMHHS C ©3-0 MM BBICOTOU 60
MM, CJIOH KEepaMH4YeCKUX IIapUKOB M3 OKCHUAA aliOMUHMS ¢ 913 MM BbicoTOH 60 MM u
MNPWKUMHYIO PEIIETKY IJI MOKPBITUS KaTaJIu3aTopa MOCIENO0BATENbHO B HANPABJICHUU MOTOKA
MaTepuana, B MPOLECCE 3ANOJHEHMs] KaKIbIA CJIOW 3aChIIKU YIUIOTHSIOT U 3alOJHAIOT, NPHU
5TOM MEXIYy CJIOAMM 3aCBIIKHM HE pa3sMelleHa NMPOBOJIOYHAS CETKA U3 HEP:KaBEHOLIEH CTallu.

PesynbTaTel H3MepeHuii mpeacTaBieHsl B Tabaue 4.

Tabnuua 4. Pe3ynbraTel u3MepeHuit

Bomnomenue 7 | Boruouienue 8 | Boromenue 9 Cplj;:ﬁzgﬂ; t
KakyIasics mioTHOCTb 0,0194 0,0234 0,0186 0,0132
HOTOKA KHAKOCTH, M/C 0,0201 0,0222 0,0192 0,0129
’ 0,0198 0,0218 0,0188 0,0128
Cpensee 3HaueHue, M/c 0,0198 0,0225 0,0189 0,0130
Bpemst paboTbl, MUH 16760 18865 25542 9550
Ilepenan nasnexus s 8,43 8,32 7,98 17,857
peaktope, AP ’ ’ ’ ’
KonuuecTBo mbum,
OCaIEHHOMH B CI0e 11 — 0,075 0,052 —
OCAKIEHHsI KaTaJIU3aTOPHOU
IBUIH, T

Kak MOXHO BUAETP M3 YyPOBHsS YyBEIWYEHHUs Iepenaja [aBJICHHs B PEaKTOpe B
BOIUIOLIEHUSAX 7-9 W CpaBHUTEIBPHOM INpuMepe S5, NpPH HCIOAb30BaHUM peakTopa 1 ¢
BOCXOJISIIUM ITOTOKOM B HACTOSIIEM M300PETEHNH YPOBEHb YBEJINYCHHS Tepernaga JaBJICHUS B
peakTope HU3KHA, U BpeMs paboThl yCTPONCTBA 3HAUYUTENBHO YBEIUYEHO, YTO YKa3bIBAET HA TO,
YTO HacTosee n300peTeHne MOXKeT 3 (EeKTUBHO MPENOTBPAINATh UCTUPAHUE U U3MEJIbUEHHE B
NOPOLIOK YaCTHUL[ KAaTaJIU3aTOPa BO BPEMsA NMEPEMEILEHNUS B PE3YJIbTaTe OCENAaHUs KAaTalIu3aTopa
MOCJI€ MOAAYU SKUAKOCTH, 3alULIATh KaTalu3aTOP M CHUXATb KOJIMYECTBO KaTaIU3aTOPHOU

NBUIA;, KPOME TOr0, MOCPEACTBOM pPa3MELIEHHsI NPWKUMHBIX YCTPOHCTB 10 Mexnay criosMmu
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3aCBINKU KaTanu3aTopa, cjiou 30 3aChIIKU KaTaJIW3aTOpa 3aKPEIUIEHBbI MO CEeKLUsIM, U Iepenan
JaBJIEHUsT KOHTPOJMPYIOT IO CEKLHUSIM, TaKUM OOpa3oM peajHn3ylOT TOMOTE€HH3UPOBAHHOE
pacmpeneneHue KaTajlu3aTOPHOM NbUIM B OCEBOM HAIPABJIEHMM peakropa 1 ¢ BOCXOASLIUM
IIOTOKOM, CHIDKAIOT POCT Iepenasa AaBJleHus] 1 00eCreunBaroT JUINTENbHYIO0 paboTy peakropa |
C BOCXOZSIIUM ITOTOKOM.

Kak nmokasano Ha ¢ur. 16-18 peakTop 1 ¢ BOCXOISIIMM TOTOKOM COIEPXKUT Kopmyc 20, B
KOTOpOM onopHas riactuHa 810, cnoit 30 3achlky KaTaau3aTopa U NPHUKUMHOE yCTpOUcTBO 10
PACIIONIOKEHBI B HAMIPABJIEHUH ITOTOKA MaTepHasa; HUXKHIS 4acTh Kopryca 20 cHaOkeHa BXOIOM
220 nns peakLMOHHOTO MaTepHalia, a BEpXHss 4acTh kopmyca 20 cHaOkeHa BeIxomoM 230 mist
PEAKLIMOHHOI O MaTepuana.

IIpuxumHOe ycTpoiicTBO 10 coaep:KUT MPOMEKYTOUHBIHN CJION € IIaBAOLIEN PELIETKOMH,
pa3eNHUTENbHBIA OJIOK U TPETHIO HAMPABJSIIOLIYIO 173 CKONBXKEHUS, IPU STOM IPOMEKYTOUHBIN
CIOH C TIUIaBAKOLIEH pELIeTKOM COEAUMHEH C BO3MOXKHOCTBIKO IEpEMELIEHUsT C TpPEThber
HampasJsiroen 173 CKONbKeHUs,, TPEeTbs HamNpabBisAOIas 173 CKONbXKEHHs 3aKperuieHa Ha
BHYTPEHHEN MOBEPXHOCTU PEaKTOpa 1 ¢ BOCXOAAIUM NOTOKOM B OCEBOM IOJIOKEHUU PEAKTOpa
1 ¢ BOCXOAAIIMM NOTOKOM, M HWXXHMH Kpall TpeTbeld Hampasisiromen 173 CkonbxeHus
npumblkaeT k ciaow 30 3aceimku  Karanuszaropa. JlnuHa TpeTrben Hampasisomen 173
CKOJIbXKEeHUs1 00bMHO coctaBisier 10 MM - 800 MM, npeanoururensHo 50 MM - 300 mm. Ecnn
JUIMHA CJIMIIKOM Majla, TO HAaNpaBJIAIOIIAs CKOJIBXECHUSI MOXET JIErKO 3aCOpsSTbCs H3-3a
HEeOOJIBIIIOr0 MPOCTPAHCTBA JJIsl IEepeMeIleHUs] YacTULl KaTalu3aTopa, uTO IMpPHUBEIET K
COKpAILECHUIO MEepUOAa JKCIUlyaTalud, €CJIM JJIMHA CJIMIIKOM BEJIMKa, TO MPOCTPAHCTBO IJIs
nepeMeIeHrsl KaTajau3aropa OyIeT HAaCTOJBbKO BEJMKO, YTO KaTanu3arop Oyaer cepbe3HO
UCTUPATHCS, BI3bIBASI TAKUE MPOOJIEMBI, KaK YPE3MEPHOE KOJIMYECTBO KATATU3aTOPHOM MBLIH.

IIpomMexyTO4HBIN CJIOW C IJIABAKOIIEH PELIETKONH CONEPKUT BEPXHIOK IPHKUMHYIO
wiactTuHy 110a, HUKHIOK TPIKUMHYKO IacTuHY 120a U (pUKCHPOBAHHBIN MPOMEKYTOUHBIH
CJIOW MeXIy BepXHeW NPHKUMHOM ruiacTuHON 110a u HukHeNH npuxuMHON muacTuHoM 120a,
IIPU 3TOM BEpXHss NpKUMHasA riactuHa 110a u HkHsS npukuMHas mactuHa 120a sxecTko
COEMHEHBI TOCPENCTBOM HECKOJNBKMX Ha0OpOB OCeBBIX pebep ¢ oOpa3oBaHHEM KapKacHOH
KOHCTPYKLIMM THUIA KJIETKH, U MHOXXECTBO BTOPBIX MbUICYJABIUBAOINX 3JeMEHTOB 150
PacnoyIOXKEeHbl B MPOMEXKYTOYHOM CJIO€, C MPOCTPAHCTBOM, COXPAHEHHBIM MEXAY COCEAHUMU
BTOPBIMU IMBUICYJIABIIUBAKOINUMHU 3JeMeHTamu 150 B kadecTBe mnepBod mnonoctu 152 and
LUPKYJSILIMK MaTepualia;, MOBEPXHOCTb HWXXHEH MPUKUMHOM IuiacTuHbl 120a B MOJOKEHUH,
COOTBETCTBYIOLEM NEPBOU MONOCTU 152 nusd HUPKyISALUU MaTepHuaa, sIBJIS€TCS FepMETUYHOM,

KpOME TOrO, MPEANOYTUTENBHO IIOBEPXHOCTb BEPXHEM MNPHXKUMHOM mnacTuHel 110a B
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MOJIOKEHUH, COOTBETCTBYIOLIEM BTOPOMY IbUICYJIABIMBAOLIEMY 3JieMeHTy 150 sBisercs
TepMETUYHOM.

Ha BepxHell yacTu BepxHEW NPHKUMHOW IacTUHbI 110a 3akperyieH pasaenuTesbHbIN
OJIOK, M €ro HUCHONB3YIOT AN Pa3leleHUs XKUAKOCTH U TBEPAOrO BEINEeCTBA PEAKLMOHHBIX
MaTepuaioB M3 MEPBOH MOJOCTH 152 s LUpKyJSIMM Marepuana;, pa3fesHTeNbHbId OJIoK
COJZIEPIKUT MEPBBIN pa3AeNnuTeNbHbIN 351eMeHT 180 1 BTOpOil pa3nenuTenbHelil s1eMeHT 190, npu
5TOM MEPBbI pa3feNuTeNbHBIM dJeMeHT 180 comep:KUT nepBblii OMOPHBIM 3jeMeHT 182 u
MEPBYIO HAKJIOHHYIO MJIaCTUHY 181, mpoxoAsinyro BBEpX, BTOPOH pa3aeNuTeNbHbIN 35ieMeHT 190
COZIEP>KUT BTOPOW OMOPHBIN 37eMeHT 192 1 BTOPYI0 HAKJIOHHYIO IiacTuHy 191, npoxonsinyro
BHU3, NIEPBBIN OMOPHBIN 3J1eMeHT 182 1 BTOpOI ONMOpHBIN 37eMeHT 192 3akpenseHsl Ha BEpXHeH
npwxuMHON miactuHe 110a, nepeas HaknoHHAs racTuHa 181 3akpernieHa Ha MEPBOM OMOPHOM
snemeHTe 182, a BTOpast HakJIOHHas miuacTuHa 191 3akpernieHa HA BTOPOM ONOPHOM 3JIEMEHTE
192.

IlepBast HakyOHHas mIacTuHa 181 mepBoro pasnenuTenbHOro 3jiementa 180 HaxoquTcs B
MOJIOKEHUH, KOTOPOE HIKE, 4e€M MOJIOKEHHE BTOPOM HAKJIOHHOW miacTuHel 191 BTOpOro
pasaenuTenbHOro sseMmenta 190, Tak 4To nepsasi HaKJIOHHAs utactuHa 181, mpoxoasimas BBepx
B MEPBOM pa3faenuTesbHOM dyemeHTe 180, u BTOpas HakjoHHasA ruiactuHa 191, mpoxoasimas
BHHU3 BO BTOPOM pasneiutesbHoM sjiemeHTe 190, oOpasyror kanan 183 nmnst martepuana.
Marepuan OTKJIOHsAETCST BOOK B IPOLIECCE MPOXOXAEHUS depe3 BTOPOH IbUIeYJIABIHBAOIINN
sneMeHT 150, To ecTb MaTepuasbl U3 HUXKHEro ¢a0st 30 3aChINKU KaTaau3aTopa MOCTYNAarT BO
BTOPOM NbUIEYJIABIUBAKOLINK 37eMeHT 150 yepe3 HUKHIOK MPUKUMHYIO MIacTuHy 120a, mbuib
U3 MaTepHaIOB YAAISIETCS. M COOMPAETCs] BTOPHIM IbIIEYJIaBINBAIOLINM dy1eMeHTOoM 150, a 3aTem
MaTepHajbl OTKJIOHSIOTCS BOOK B MEPBYIO MOJIOCTb 152 NJisi MUPKYJSLUN MaTepualia U 3aTeM
NOCTYNAOT B pasnenuTenbHblii Onok. Korma martepuanbl mpoxonsar uepe3 kaHan 183 ms
MaTepuana CHHU3y BBEPX, MPOUCXOAUT pa3leNIeHue SKUIKOCTHU M TBEPAOrO BELIECTBA, MU
KaTajlnu3aToOpHasl IbUIb, YBIEYEHHAs MaTepUalaMH, OTAENAETCS U OCAKIAETCs Ha MepBOU
HaKJIOHHOM miactuHe 181, mpoxoasiel BBepX B IEPBOM pa3ieuTeabHOM dyeMeHTe 180.

Obecneuensl N cnoeB 30 3aChITKM KaTalIM3aToOpa, & IMEHHO, NEPBbIi Ci10i 30 3aChINKH
KaTanu3aTopa, BTOpoil cmoi 30 3aceimkm Karaiam3aropa, .., (N-1)-prii cmoit 30 3aceimku
katanu3atopa U N-biii cnoit 30 3acemku karanmmzaropa (N>1); obecneueHsl N HPHUKMMHBIX
ycTporcTs 10, a MMEHHO, epBOe MPUKUMHOE YCTPOUCTBO 10, BTOPOE MPUKUMHOE YCTPOUCTBO
10, ..., (N-1)-oe mpmwxkumHoe ycrpoiictBo 10 m N-oe mnpmwkumHoe yctpoiicteo 10 (N>1).
KonnuecTtBo cnoes 30 3aChINKU KAaTaaU3aTOPa PaBHO KOJWYECTBY MPHXKUMHBIX YCTPOUCTB 10, u
ciou 30 3aChIKKA KaTalIu3aTopa U NMPUKUMHBIE yCTPONCcTBa 10 pacnosnokeHsl ¢ YepeaOBAHUEM,

BKJIOYasi NEPBbIM CJ10M 30 3aChINKU KAaTaIu3aTopa, NepPBOE MPHKUMHOE yCTPOUCTBO 10, BTOpOU



94

cioit 30 3achIIKM KaTalu3aTopa, BTOpoe mprkumHoe ycrpoiicrBo 10, ..., (N-1)-brit cmoit 30
3aceimku  Karanmusatopa, (N-1)-oe npmwkumHoe ycrpoiictBo 10, N-piii cioit 30 3achimku
katanu3aropa U N-0€ MNPUXKUMHOE YCTPOWUCTBO 10, pacrosioKeHHbIE IOCIEAOBATEIbHO B
HAIIPaBJICHUH MOTOKA MaTepHuaia.

Cnon 30 3achIlKM KaTajlu3aTOpa YBEJIMYUBAIOTCS IO BBICOTE IIOCJIEOBATENBHO B
HAaNpaBJIeHUU [OAAYM MaTepuala B PEaKkTop, TO €eCTb OT mnepBoro cioss 30 3achIIKH
KaTanu3aTopa, BToporo cyost 30 3achimku Karanuzaropa, ..., (N-1)-oro cios 30 3aceimku
karanu3zaropa 10 N-oro cnos 30 3aceimmku katanusaropa. lIpwxumabele ycrpoiictBa 10
MOCJIEIOBATEIbHO YMEHBIIAIOTCS IO BBICOTE B HAMNPABJICHUM MOJAYU MaTepuasia B PEaKTOp, TO
€CThb OT NIEPBOT0 MPWKUMHOTO ycTpoiicTa 10, BToporo npmxuMHoOro ycrpoiicrsa 10, ..., (N-1)-
Oro npm:xumHoro ycrpoiictsa 10 no N-oro npuskuMHoro ycrporictsa 10. BeicoTa ka:xaoro ¢ios
30 3achImKy KaTamusaropa oObgHO cocTaBisieT 30 MM - 5000 MM, npenmnoututeabHo 300 MM -
2000 mMm.

Crnou 30 3achiIKM KaTalu3aTopa YBEJNWYMBAIOTCSA IO BBICOTE IOCJIENOBATENbHO B
HANpaBJIEHUH TIOIa4l MaTepuaia B peakTope | ¢ BOCXOISIIUM INOTOKOM, TJIaBHBIM 00Opa3om
MOTOMY, YTO YAApPHOE BO3EUCTBUE PEAKLMOHHBIX MATEPHUAJIOB Ha CJIOM 3aCBIIKH KAaTaJIA3aTopa
U IUIABY4eCTh KAaTAJIU3aTOpPa MOCTENEHHO YMEHBINAIOTCS B HANpPAaBJICHUU MOJA4YM MaTepuasa B
peakrope 1 ¢ BocxomAmMM MOTOKOM. Takum oOpaszom, wuctupaHue cioeB 30 3achIIKU
KaTajqu3aTopa yMEHbBINAETCs] B HAIpPABJIEHUU Nojauu marepuana. ClenoBaTenbHO, pe3yibTar
NPUMEHEHHs] MOXeT ObITh 00ecneyeH MOCPEACTBOM COOTBETCTBYIOLIETO YBEIMYEHUS! BBICOTHI
kaxaoro cios 30 3achIIKM KaTalu3aTopa, AHAJOTM4YHO, MNPWXKHUMHbIE YycTpoiictea 10
NOCJIEIOBATENIbHO YMEHBINAIOTCA MO BBICOTE B HAINpPAaBJICHUM MOAAYM MaTepuaja B PEaKTOpe
NPOTHUBOIMOJIOKHBIM 00pa3oM IO OTHOIIEHHWIO K BBICOTE cjioeB 30 3acChIKU KaTaH3aTopa,
MIOTOMY 4YTO YAAPHOE BO3JIEHCTBHE PEAKLIMOHHBIX MAaTEPUAJIOB Ha CJIOU 3aCBIIIKU KaTalu3aTropa u
MJIaBYy4YeCTh KAaTaJIW3aTOpPa MOCTENEHHO YMEHBUIAKOTCS B HANPABJICHUU INOAAYU MaTepuana B
peaktope | ¢ BOCXOASAIIMM MOTOKOM. YMEHBLIEHHE BBICOTHI MPUXUMHBIX YCTpOHCTB 10
obecrieunBaeT 3(p(eKkT ypaBHOBEIIMBAHUS IUIABYYECTH Kartanu3atopa W (ukcanuu cioeB 30
3aCBINKU KaTaJIA3aTopa.

Onopnas mnactuHa 810 mpencrasisier coOOH KOHCTPYKLHMIO THNA IUTAHKH IS
yAep:kaHus Ha Hel Beca cyost 30 3achinku karanuszaropa. Bepxuss npuwxkumHas mactuaa 110a u
HIDKHSSL TIPYOKUMHASE TolacTHHa 120a MMET OAMHAKOBYI0 KOHCTPYKTHUBHYIO (OpMYy WM
pa3nuvHble KOHCTPYKTUBHBIE (DOPMBI, M JUISI HUX HCIOJB3YIOT MapajuieNIbHble METAUTHUECKHe
CTEp>KHH peleTku wwin cetky JkoHcoHa. B ciayuae uCHONb30BaHUS MNapaljieNIbHBIX
METAJUINYECKUX CTePXKHEW PEeLIeTKH, IIUPHUHA CTEPXKHEeH peleTku 0ObIMHO cocTasisieT 20 MM -

60 MM, a IIUpPUHA IIeTel MEXAY CTEPKHAMU PELIETKH MOXET ObITh OMpesieseHa B COOTBETCTBUH
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C IMaMEeTPOM HacCTHULl KaTaau3aTopa U MHEPTHOIO MaTepHaia B HEMOABHKHOM MPOMEKYTOYHOM
cnoe. TpeOyercs, 4roObl mHpUHA Ineel Obula MEHbIE IuamMeTpa MHEPTHOIO MaTepuana B
HETIOZIBIDKHOM IIPOMEKYTOUHOM CJIO€ U IMaMeTpa 4aCTHUIl KaTaJIu3aTopa, YTOObI MPEIOTBPATHTD
yTE€UKy MHEPTHOIO MarepHaja W KaTaau3aTopa, U oOb/MHO OHa cocramisgeT 1 mm - 30 MM; B
Clly4ae WCIIOJNb30BAHUSI CETKU JPKOHCOHA PACCTOSIHME MEXKAY MPOBOJOKAMH CETKH OOBIYHO
cocraBisieT 1 MM - 10 MM, 4TOOBI IPENOTBPATUTH 3aCTPEBAHHE YACTHUI[ KATAJIN3aTOpa MEXIY
IIPOBOJIOKAMHU CETKH.

Mexny onopHoii mmactuHod 810 m crnoem 30 3achIIKM KaTajnu3aTopa pacIoyOXKeH
amuTHbI  cnod 830 w/mimm  crmoki 840 kepaMuueckMx IIApUKOB. B ciywae, korza
MPEAYCMOTPEHBI Kak 3aiuTHbIA cyiol 830, Tak u cioil 840 kepaMUYeCKUX LIAPUKOB, cioi 840
KepaMHUYECKHX IMAPUKOB PACMOJIOKEH Hax 3amuTHbIM cioeM 830. OTHOLIEHHE BBICOTHI
3amuTHOro cnost 830 k BeicoTe cnosg 30 3acbimku Kataiausaropa cocrasiaser 1:1 - 1:50,
npegnoututensHo 1:2 - 1:5. Cnoit 840 xepamuueckux IIIapUKOB 3allOJIHEH WHEPTHBIMU
KepaMHUYECKMMH LIapUKaMu, a BbICOTa €0 840 kepaMH4YeCKUX IIApUKOB cOcTasisgeT 50 MM -
500 mm, npenmoururenbHO 100 mm - 300 MM, HOpPOBOJIOYHAST CETKA, MNPEANOYTUTEIIBHO
MPOBOJIOYHAsI CETKAa W3 HEPXKABEIOLIEH CTald, AONOJHUTENBHO YJOXeHa Hana cioeM 840
KePaMHUYECKHUX LIAPUKOB.

IToBepXHOCTh BTOPOrO MbLIEYJABIMBAIOIErO 3jeMeHTa 150 oOepHyTa HPOBOJIOYHOM
CEeTKOM M3 HEP>KABEHLIEH CTajlud WM CeTKOW JIPKOHCOHA, W BTOPOU MbLICYJIABIUBAIOIINN
sneMeHT 150 3amonHeH WHePTHBIM HAOJHSOIMM MaTepHaoM, KOTOPBIH MpeacTaBisieT coOoi
oavH wiu Oojiee MaTepHAIOB M3 KEPAMUYECKUX LIAPUKOB M3 MHEPTHOTO OKCHIA AJTFOMHHUS,
MOPHUCTBIX KEPAMUYECKUX YACTHL] U MOPUCTOrO METAJNINYECKOr0 MaTepHaa.

IIpy wnCronp30BaHUM WHEPTHBIM HAMNOJHAIIIUN MaTepual HMEET COOTBETCTBYIOLIEE
MPOCTPAHCTBO JIsl MEpPEMEIIeHUsI BO BTOPOM IMbLIEyJIaBIUBaKOUIeM 3jieMeHTe 150 u mMoxker
nepeMenarbCcsi COOTBETCTBEHHO, YTOOBI MPENOTBPATUTh NPUIMIIAHHE M HAKOIUICHUE
KaTaJIM3aTOPHON mbuUM. B ciydae, koraa BTOpOW MbUICYJABIUBAOIMINI 37eMeHT 150 3anonHeH
KepaMHUYECKMMM IIapUKaMU W3 HWHEPTHOIO OKCUAA AJIOMHUHMS, AMAMETP KEepaMHUYEeCKUX
IIAPUKOB U3 HHEPTHOTO OKCHJA AJFOMUHHS OOBIMHO cocTaBisieT 3 MM - 30 Mm. OObIMHO BBICOTA
BTOPOTO TMbUIEYJIaBIUBarOmero siementa 150 B obmem coctaBiusier 10 mm - 3000 mwm,
npeanouTuTeabHo S0 MM - 300 mm.

UroObl mpeononieTb HEOOCTATKH NPEAIIECTBYIOIIETO YPOBHS TEXHUKH, HACTOSIIEe
n3o0pereHne oOecreuynBaeT peakTop | ¢ BOCXOASIIUM IIOTOKOM, B KOTOPOM PAacCIIOJIOKEHO
NpXKUMHOE ycTpoiicTBO 10, 4T0ObI 3¢)()eKTHBHO YMEHBIIATh UCTHPAHKE YACTHIl KaTaJIu3aTopa
BO BpeMsl IepeMeLIeHHs], MPOJIeBaTh CPOK CIYKObl KaTaln3aTopa, HENPEPBIBHO YAAISTH

KaTaJIn3aTOPHYIO IbLIb B MPOLECCE PCAKIUU, MOBLIATE OAHOPOAHOCTb PEAKINUU, 3HAUYUTECIIBHO



96

YMEHBLIATh YBEIUYECHHUE Nepenaja aqasiaeHus B cjoe 30 3aChIKU KaTalinu3aTopa U NOAAEPKUBATh
CTaOUJIPHYIO JUTUTEIBHYI0 paboTy peakTopa 1 ¢ BOCXOISALINM TOTOKOM.

Bo Bpemst HOpMasibHO# padOTHI U3-3a OCOOEHHOCTEH IpoLecca peakIiy, Mo AeHCTBHEM
BBITAJIKUBAOIIEH CUIIbL, CJIOM 30 3aChINIKU KaTajlu3aTopa Mocje MOoAavYu MaTepualia HaxOAsTCs B
PaCIIMPEHHOM COCTOSIHUH M TIEPEMEINA0TCsl BBEPX U BHHU3 NMPH KOJIEOAHUSX MMOJaYl MaTepuala,
TaKUM 00pa3oM NPOMCXOAUT HM3HOC Karaimszatopa. IlpmxumHoe yctpoiictBo 10 moxer He
TOJIbKO TIEpEMEIAaThCsl BBEPX M BHU3 MPU PACIINPEHUN/CKATHH ¢J10s1 30 3aChINKU KaTAJIN3aTOPa,
9YTOOBI YMEHBIINUTh UCTHPAHKE YACTUL KaTaIu3aTopa U 00pa3oBaHUe KaTAIN3aTOPHOMN MBUTH, HO
TaKXKe 33JePKUBATh M OCAKIATh MbLIb, 0OPA30BABIIVIOCS B PE3yJIbTAaTe U3HOCA KaTaU3aTopa B
HIDKHEHN YacTH.

Ilo cpaBHeHHIO € NpPENIIECTBYIOLIUM YPOBHEM TEXHUKH peakTop 1 C BOCXOASAIINM
MIOTOKOM, 00€CreunBaeMblii HACTOSIIINUM U300PETEHHUEM, UMEET CIIEAYIOIINE PEUMYIIECTBA.

1. Ilo cpaBHEHMIO C TPAAULIMOHHBIMYU PEAKTOPAMU C BOCXOASALIMM MOTOKOM peakTop 1 ¢
BOCXOJISIIUM TIOTOKOM T10 HACTOSALIEMY H300pETeHHIO CHAOKEeH MPKUMHBIM yCTPOHCTBOM 10.
B peakrope 1 ¢ BOCXOAAIMM NOTOKOM, C OAHOM CTOPOHBI, MOKHO NPEAOTBPATUTh UCTUPAHUE U
U3MEJIbYEHHE B MOPOLIOK YaCTHUL] KAaTaau3aTopa, MNPOUCXOASLIEe B Ppe3yJbTaTe OCEeNaHUs
KaTaJu3aTopa MoCIe MOA4YH JKUAKOCTH B PEakTop 1 ¢ BOCXOASIIIUM MOTOKOM, YTOOBI 3aIUTUTh
KaTaJu3aToOpP U YMEHBIIUTb KOJIHUYECTBO IbUIK; C APYrOM CTOPOHBI, KOrja nepenajn JaBJICHUs B
cioe 30 3aChINKU KaTaau3aTopa MOCTENEHHO YBEIUYUBAETCS, IPUKUMHOE YCTPOUCTBO 10 Moxer
nepeMeInaTbcsi BBEpX, U4TOObI TapaHTHPOBATh JUIUTENbHYI0 paboTy peakTopa 1 ¢ BOCXOIAIINM
IIOTOKOM.

2. Peakrop ¢ BOCXOIIIMM IOTOKOM II0 HACTOSINEMY H300peTeHur0 CHaOXeH
HECKOJIbKMUMHM Trpynnamu cjaoeB 30 3achIIKM KaTaau3aTopa U MNPUKUMHBIX yCTpOHUCTB 10, ciou
30 3achIIKM KaTaau3aTopa IOCJIENOBATEIbHO YBEIMYMBAKOTCA IO BBICOTE B HAMNPABICHUU
Nojladyu Martepuaja B peakTope | ¢ BOCXONSIIMM NOTOKOM, a NMPUKUMHBIE ycTpolictBa 10
MOCJIEIOBATEIbHO YMEHBIIAKOTCS MO BBICOTE B HAIIPABJIEHUM NTOAAYM MaTepuana B peaktope 1 ¢
BOCXOJALIMM MOTOKOM. IlocpencTBoM TakoW KOHCTPYKLMM Iepenaj AaBjieHus B cinosx 30
3aCBIKM  KaTajgu3aTopa MOXHO peryJupoBaTb IO CEKLUsAM, TaK 4YTO paclpenesieHue
KaTaJN3aTOPHON NBbUIM FTOMOTE€HU3UPYETCsl B OCEBOM HAIPABIEHUM peakTopa 1 ¢ BoCXomsmum
MOTOKOM, U yBEJIMYEHUE Nepenana AaBieHus nojasysercs. I1ockonbky yaapHOe BO3AEHCTBHE
PEaKLMOHHBIX MaTepuasnoB Ha ciod 30 3aChIKM KaTaau3aTopa M IUIABYYECTb KaTald3aTopa
MOCTENIEHHO YMEHBIIAKOTCS B HANPABIEHUM MOJAYU MaTepuana B peakTope 1 ¢ Bocxoasmum
IIOTOKOM, HUCTHpaHue cjaoeB 30 3aChIKM KaTaau3aTopa HUMEET TEHACHLUI) K YMEHBLIEHUIO.
CnenoBaTenbHO,  pe3ysibTaT NPUMEHEHUS  MOXKET ObITh  O0ecredeH  IMOCPEICTBOM

COOTBETCTBYIOLIECTO YBEJINYCHUS BBICOTHI KAKAOT'O CJIOA 30 3achInKu KaTaJm3aTopa.
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3. B peakTope ¢ BOCXOASIIMM IOTOKOM | IO HacTosIeMy H300pETEHHIO KapKac,
COCTOSILIUI U3 BEpXHEH NPUKUMHOM IutacThHbl 110a u HU>KHENH MPHXKUMHOW miacTuHbl 120a B
NPWKUMHOM ycTpoiictBe 10, mpencrasisier coOOW €OUHYIO 3aKpPEIUICHHYI) KOHCTPYKIIHIO,
KOTOpasl IEPEMEILAETCsl BBEPX U BHU3 KaK €IUHOE LEJI0e B peakTope 1 ¢ BOCXOAAIUM ITIOTOKOM.
OnHako, MHEPTHBIM HAMOJNHSAIOUIMA MaTepuaj, 3aloNHAKMIMNA BTOPOH IblIeyJaBINBAIOLNN
sneMeHT 150, umeeT COOTBETCTBYIOLIEE NMPOCTPAHCTBO AJIS MEPEMEINEHUs], U HAMOJHSIIOLINN
mMarepuai (HarmpuMep, KepaMHUYECKUe MIAPUKH) MOXKET MEPEeMEINaThCsi COOTBETCTBEHHO, TAKUM
00pazoM MOKHO MPENOTBPATHTDb MPUJIMITAHUE U HAKOILJICHNE KATAJIN3aTOPHOM MBUIH, TEM CAMbIM
MOKHO TapaHTUPOBaTh PABHOMEPHBbI M CTaOWIBbHBIN mepenajn NaBjieHuss BO BceM cioe 30
3aCBINKU KaTaJIA3aTopa.

4. Peakrop 1 ¢ BOCXOAALIMM IOTOKOM IO HACTOSIIEMY H300PETEHHIO CHAOXKEH
HECKOJIbKMMH CJIOSIMU NPHKUMHBIX YCTPONCTB 10, M Ka’kKAblil CION NPUKUMHOIO yCTporicTsa 10
BBITTOJIHSET (DYHKIUIO yIOANeHUs] KaTaJU3aTOPHOH WBUIM M OCAKACHUS TMBUIH, YTOOBI
peanu3oBaTh IOMOTEHU3UPOBAHHOE PACHPENEICHUE KaTAIU3aTOPHON MbLIM B PEAKLIMOHHOM
mpouecce, TeEM CaMblM JOCTUTAaeTCs PAaBHOMEPHBIM Nepenaj OaBiieHus B ciosax 30 3achINKu

KaTaJan3aTopa.

Bomnomenue 10

Hcnonp3yror peakrop 1 ¢ BOCXONAIIMM TIOTOKOM IO HACTOALIEMY H300pPETEHHUIO.
ChlppeBO€ Maciao M BOAOPOX CMEMIMBAIOT B OOBIMHOM CTaTUYECKOM CMecHuTene (MOJenb
S$X2.3/20-6.4-500), a 3aTeM cMeCh BBOAST B Ka4eCTBE MOJABAEMbIX MAaTEPHAJIOB B peakTop | ¢
BOCXOZSIIMM MOTOKOM IO HACTOSALIEMYy HM300peTeHHI0 (IuaMeTp peaktopa 1 ¢ BOCXOISILINM
noTokoM cocraisier 100 MM), KOTOpBIH COAEPKUT ONMOPHYIO MIacTuHy 810, 3amMTHBINA CIOH
830 BeicoToit 100 MM, mepsbiii cioii 30 3aChIIKU KaTanau3aTopa BbICOTON 550 MM M mepBoe
npwkuMHoe ycrpoiictBo 10 BbicoTON 200 MM MOCHEAOBATENBHO B HAMNPABIECHUM IIOTOKA
Marepuaia; onopHas mactuHa 810 npencrasser coOOH KOHCTPYKLHIO TUIA TUIAHKH, TIPU 3TOM
Ha BEPXHIOK MOBEPXHOCTb ONOPHOU muacTuHbl 810 ynoxeHa ceTka ¢ pasMepom siueek 10 mem.
IlepBoe mpukuMHOE yCTpOoCTBO 10 CONEp:KUT MPOMEKYTOUHBIN CJION C MJIABAIOLIEN PELIETKOM,
Pa3IeNUTENbHBIA OJIOK U TPETHIO HANPABJIIOLIYIO 173 CKONBXKEHUS, IPU STOM IPOMEKYTOYHBIN
CIOH C IUIaBaKOLIEH pELIeTKOM COEAUHEH C BO3MOXKHOCTBIK) IEPEMELIEHUsI C TPEeTbel
Hampasisiromen 173 ckonpxkeHus, a JAJIMHA TpeTbed Hampassromen 173 CkOnbXeHUs
cocrabyisser 200 MM, NMPOMEXYTOYHBIM CJIOM C PELIETKOH CONEPXKUT BEPXHIOK MPHXUMHYIO
nnacTuHy 110a, HIKHIOK NPUKUMHYIO IIacTUHY 120a U HEMOABMIKHBIN TPOMEKYTOUHBIN CIIOU
MEXIy BEpXHEW NprKUMHOW IuiacTuHOM 110a m HuwkHEN npuxkumHON miactuHou 120a; B

HETIOZIBIDKHOM TPOMEXYTOYHOM CJIoe 0OecriedeH BTOPON IbLIeyNaBIuBaoOmuil saeMeHT 150, u
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MEXAY COCEAHUMH BTOPBIMH IbUICYJIABIUBAOIUMHA 3JIeMeHTaMu 150 coOXpaHeHO MpOCTPaHCTBO
B KaueCcTBe MEpBOM NOJOCTU 152 namd LUPKYISIUUM MaTepuana, I[OBEPXHOCTb HIKHEU
NPWKUMHON IuacTUHbl 120a B MOJIOKEHUH, COOTBETCTBYIOLIEM IE€pBOM mojoctu 152 nnis
LUPKYJIALUN MaTepUaa, siBIsIeTCsl FEPMETUYHOM, MOBEPXHOCTb BEPXHEU NMPUKUMHOM IJIACTUHBI
110a B mnonoOXeHWH, COOTBETCTBYIOLIEM BTOPOMY MbUIEYJABIMBAKOLIEMy 3J€MeHTy 150,
SIBJISIETCS] TEPMETUYHON, U BBICOTA BTOPOIO MbUIeyJaBauBaroinero saeMenta 150 cocrasnser 80
MM, BepxHss MNprkuMHasg muactuHa 110a m HukHAA npukuMmHasg niactuHa 120a uMeroT
OJIMHAKOBYIO KOHCTPYKTHBHYIO opMy, U 00 OHM 00pa30BaHbl COSAMHEHHBIMHU MaPaJLICIbHBIMU
METAJUIMYECKUMH CTEP)KHAMHM peleTku mupuHoil 40 MM, a IIUpUHA IeNed MeXay

MCTAJNITMYECCKUMH CTEPIKHAMU PELIIETKH cocTaBisier 2 MM;

2

MOBEPXHOCTb  BTOPOTO
mbUIeyJaBIuBaOIero  sjgementa 150  obepHyra  cetkoit  J[KOHCOHa, U  BTOPOW
MbUICYJIABJIUBAKOIIMHI 3JieMeHT 150 3amojiHeH KepaMUYeCKUMU IapUKaMu U3 HUHEPTHOTO OKCHJIA
ATIOMUHHUSA C 93-0. B mponecce 3anoaHeHusl KKl CJION 3aCBINKU YIUIOTHSIOT U 3AMOJIHSIOT.

PesynbraTel n3MepeHuii mpeacTaBieHbl B Ta0IuLe S.

Bomnomenue 11

Hcnonp3yloT peakTop € BOCXOASIIMM IOTOKOM | MO HacTosmeMy H300peTeHHIO;
CBIPbEBOE MAacCJIO M BOJOPOA CMEIIMBAIOT B TPyO4UaTOM IUCHEPraTope C HEOPTaHHYECKOM
MeMOpaHOH, U BOJOPOJ AUCHEPTHPYETCs C MOJIYyUYEHHEM MUKPOIY3BIPbKOB pazMepoM 50 HM, a
3aTeM MpPOHUKaeT U3 TPyOku ¢ 0Opa3oBaHMEM CMECH C XKHIKOCTBIO, BBEIEHHOH B OOOJIOUKY,
3aT€M CMECh BBOIAT B KaUECTBE MOJABAEMbIX MATEPUAJIOB B PEAKTOP 1 C BOCXOAALIUM MOTOKOM
IO HACTOALIEMY M300pETEeHHIO (AMaMeTp peakTopa C BOCXONAIIMM IOTOKOM | coOCTaBiser
DN200 mm); peakTop 1 ¢ BOCXOASIIIUM MOTOKOM COIEPKHUT ONMOPHYIO TacTUHy 810, 3aiuTHbIH
cion 830 Beicorort 100 MM, mepsbiii cioit 30 3achimku kartanusaTtopa BbicoTOM 300 M,
NPHKUMHOE ycTpoicTBo 10 BricoTOM 120 MM, BTOpOH €101 30 3aChINKU KaTalu3aTopa BHICOTON
400 MM 1 IpuKUMHOE yCTpOUCTBO 10 BhICOTON 80 MM ITOC/IEIOBATENBHO B HANPABIEHNUHN [TIOTOKA
Marepuaia; onopHas mactuHa 810 npencrasnser coOOH KOHCTPYKLIMIO TUTIA TUIAHKH, TIPU 3TOM
Ha BEPXHEHN MOBEPXHOCTHU ONOPHON MmiacTuHbl 810 yioxkeHa ceTka ¢ pasmepoM sueek 10 memr.
Ilepsoe mpuxumHOe ycTporcTBO 10 BbeIcOTOM 120 MM COAEP>KUT NPOMEXKYTOYHBIN CIOH C
TUIABAIOINEH PEINEeTKON, Pa3lelHUTeNbHbIH OJIOK M TPEThIO HAIMpPaBISAIOMYIO 173 CKONBXEHUS,
IpU 5TOM MPOMEXYTOUHBIA CJIOW C IUIABAIOLIEH pEIIETKONW COEAMHEH C BO3MOXXHOCTBIO
MEPEMELLECHHUs] C TPEThbEH HampaBisrOLend 173 CKONbXKEHUs, U AJIMHA TPEThEH HaIpaBJIIOLIEH
173 ckonbxeHus: coctabysieT 120 MM; NPOMEKYTOUYHBIN CJIOHM C PELIETKON COAEPKUT BEPXHIOK
NPWKUMHYI TuiacTuHy 110a, HIKHIO MNPWKUMHYK IUIacTUHY 120a M HENmOABUKHBIN

MIPOMEKYTOUYHBIN CJIOM MEXAY BEPXHEH NPUKUMHOHN macTUHOM 110a u HWKHEN NMPHUKUMHOU
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wactuHo  120a; B HENMOABIIKHOM — NPOMEXKYTOYHOM  Clloe  O0ecredeH  BTOPOM
NbUICYJIABIUBAKOIUN 37eMeHT 150, u Mexny COCeAHMMH BTOPBIMU IbLICYJIABINBAIOIIMMU
snemeHTaMu 150 cOXpaHEHO MPOCTPAHCTBO B Ka4eCTBE MEPBOM MOJIOCTU 152 mist HUPKyISLUU
MaTepualia, MOBEPXHOCTb HIKHEH MNPWKUMHOM 1iacTuHbel  120a B MOJOXKEHUH,
COOTBETCTBYIOLIEM MEPBOM NMOJOCTU 152 Ay LUPKYJIALUUA MaTepuaia, sIBJISETCs] TepMETUYHOMN,
NOBEPXHOCTb BEPXHEW NMPUKUMHON MacTUHbI 110a B MONOKEHUH, COOTBETCTBYIOIIEM BTOPOMY
NbUICYJIABIUBAIOLIEMY 3JieMeHTy 150, sBiseTrcs TepMEeTHMYHON, W BBICOTa BTOPOrO
nbuleyaBIuBaroLero sneMenra 150 cocrasnser 50 MM; BepXHss nprkuMHas mactuHa 110a u
HIDKHSISL IPYDKUMHAS TU1acTiHA 1202 MMEIOT OJMHAKOBYIO KOHCTPYKTUBHYIO (pOpMY, U ISl HUX
o0enx HCMIoNB3yIOT ceTKy JKOHCOHa € pPacCTOSHUEM MEXIYy IPOBOJIOKAMH CETKH 2 MM;
MOBEPXHOCTh BTOPOrO TMbUICYJABIMBAKOLIEro djemeHTa 150 obepHyTa cetkoit JI)kOHCOHa, U
BTOPOU MBUIEYJABINBAOIIUHI 31eMeHT 150 3amoHeH kepaMUYeCKUMU LIapUKaMU U3 HHEPTHOTO
OKCHJA aJIOMUHUA C 93-0.

IIprxxumuoe yctporicteo 10 BeicOTOM 80 MM COAEPKUT NPOMEXKYTOUYHBIM CJIOH C
IUTABAIOINEH PELIETKOH, pa3eNuTeNIbHbIA OJIOK M TPEThI0 HANPABISIIOMYIO 173 CKONbXKEHUS, U
JUIMHA TPeThel Hampasisiromen 173 ckonbxeHust coctasysier 80 MM, MPOMEXKYTOUHBIN CIIOU C
PELIETKON COAEPKUT BEPXHIOK MPUKUMHYIO acThHy 110a, HUKHIOK NPWXKUMHYIO IUIACTUHY
120a 1 HEMOABM>KHBIN MPOMEKYTOUYHBIN CJION MEXAY BEpXHEH MPUXKUMHON muactTuHon 110a u
HIDKHEW NprkuMHON miacTuHol 120a; B HEMOABIKHOM MPOMEXKYTOYHOM cCjioe obecriedeH
BTOPOM  MNbUIEYJIaBAMBAOIMK  3jeMeHT 150, U Mexay  COCEAHUMH  BTOPBIMU
NbUICYJIABIMBAOLIMMU 3JIeMeHTaMH 150 COXpaHEHO MPOCTPAHCTBO B KAYECTBE MEPBOM MOJOCTH
152 nns UupkyJAUMM MaTepuala, NOBEPXHOCTb HIKHEN NPWKUMHON miacTuHbl 120a B
MOJIOXKEHUH, COOTBETCTBYIOLEM IEPBOM NMOJOCTU 152 nis LupKyIsILUU MaTepuana, sBJISETCS
TFepMETUYHON, TMOBEPXHOCTb BEPXHEW NPWXKUMHOM muactuHbl 110a B mosokeHuw,
COOTBETCTBYIOIIIEM BTOPOMY TbUIEYJIAaBIUBAOLIEMY dJeMeHTy 150, sBisieTCsl TepMETUYHOH, U
BBICOTA BTOPOrO MblIeyJaBauBaroniero snementa 150 cocrasnser 30 MM; BEpXHssl NPUKUMHAs
nnactuHa 110a ¥ HWKHAA nprkuMHAS iacTuHa 120a MMEIT OAMHAKOBYK) KOHCTPYKTHBHYIO
dopmy, U UIsT HUX 00EHX HCIONB3YIOT CeTKY J[PKOHCOHA C PacCTOSTHHEM MEXIy MPOBOJIOKAMH
CeTKH 2 MM, TOBEPXHOCTh BTOPOrO IMbLIEYJIABIUBaOIEro snementa 150 obepHyTa ceTkoii
JIXKOHCOHA, ¥ BTOPOMW NMbUICYNIABIUBAKOIINN 31eMeHT 150 3anonHeH kepaMU4eCKUMH apUKaMU
U3 MHEPTHOTO OKCHAA alllOMHUHUS C ©93-0. B mpouecce 3anoJHEHHs] KaXAbIA CJIOW 3aCBINKH

YIUIOTHSIIOT U 3aIOJIHAIOT. Pe3ynbTaTel H3MEpEeHHil MpeacTaBieHbl B TaOIULE S.
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Tabnuua S. Pe3ynbraTel u3MepeHuit

Bomnnomenue 10 Bomnomenue 11

Kaxy1iasicst CkopocTh OTOKA 0,0243 0,9207
YHIMHKOCT‘; " 0,0249 0,0205
’ 0,0247 0,0212
CpenHee 3HaYeHHE M/C 0,0246 0,0208
Bpewmsi paboTbl 18956 21550

Ilepenan nasnenus B peakrope, AP 8,37 7,80
KonuuecTBoO oCcakeHHOM NbUTH, T 0,072 0,056

Kak MOXHO BuAETP W3 YPOBHsS YyBEIUYEHHUs [epenaja [aBJICHUs B PEaKTOpe B
Bortomenusax 10 u 11, npu wucnonp3oBaHuM peakTopa | ¢ BOCXOASAIMM IOTOKOM IO
HACTOSILIEMY H300pETEHHIO YPOBEHb YBEIMUYEHHs Nepernana NaBICHUS B PEAKTOpE HU3KHM, TO
€CTh YPOBEHb YBEJHMUEHHs Iepernana MaBleHHs B peakTope 3PQPeKTHBHO KOHTPOJIHPYIOT, H
BpeMsi pabOThl YCTPOHCTBA 3HAYUTEIBHO YBEIMYMBAETCA. Pe3ylbTaT TOKa3bIBAET, HYTO
NPWXKUMHOE yCTpoicTBO 10, MCmonb3yemMoe B CrocoOe MO HACTOALIEMY H300pPETEHUIO, MMEEeT
$yHKUMIO yhOpaBieHUs MepeMerneHneM cinoeB 30 3achIKM  KaTaiu3aTtopa M yOAJEHHS
KaTanu3aTopHON mbuM. TakuM oOpa3oMm, MOKeT ObITh YMEHBIICHO YBEJWYEHHE Nepernana
JIABJICHUA B CJIO€ 3aCBIIKM B PE3YJbTATE H3HOCA YAaCTHULl B IIPOLECCE NEPEMELIEHUs
KaTaJau3aTopa, 1 MOXeT OBITh peaJn30BaHa TOMOICHU3ALUs KaTalIN3aTOPHON MbUTH B MPOLIECCE
peakuuu, 4YToObI JOOWUTBCS PABHOMEPHOIO Iepenana naBieHus B ciosx 30 3achlIKu
KaTaau3atopa, 3(QQEeKTUBHO KOHTPONMPOBATH pPOCT Mepenajga MAaBlI€HUs B pEaKTope u
TIOZNEP>KUBATh AITUTEIBbHYIO CTAOMIBHYIO paboTy peakropa | ¢ BOCXOAAIUM HOTOKOM.

Kak mokazano Ha ¢ur. 19-22, Hacrosiee n300peTeHne AOMOIHUTEIBHO 00eCIeYnBaeT
peakTop 1 ¢ BOCXOASLIMM MOTOKOM, KOTOPBINH COAEpKUT Kopmyc 20, B KOTOPOM MNPUKUMHOE
yctporictBOo 10 m cnoii 30 3achIIKM KaTajau3aTtopa pacHoOXKEHbl B HAMNPABJICHUM I1OTOKA
MaTepHasa; HWKHsS 9acTh Kopryca 20 cHaOkeHa BxonoM 220 muist sKUAKo(pa3HOro MaTepuana,
BepXHsisl yacTh kopryca 20 cHabxkeHa BbIxonoM 230 i peakLMOHHOTO Matepuaia, a OOKoBast
creHka kopryca 20 cHaOkeHa CoequHUTENBHON TpyOoit 172.

[TpmwxumHOe yeTpoicTBO 10 COMEPKUT TPETHIO HANPABILIIOINYIO 173 CKOMBXKEHUS U OJIOK
NOJavu BOAOPOAA U (PHIIBTPALIUK IBUTH, KOTOPBIH CONEPIKUT BEPXHIOK MPIKUMHYIO TUIACTHHY
110a, HWKHIOIO TPWXKUMHYIO TwacThHy 120a m BTOpOoH MemOpanHHbIM Onok 160; BepxHsA
npwkumHass mnactuHa 110a u  BepxHsas npwxkuMHas IactuHa 110a 3akpemnseHsl
COEAMHUTENbHBIMU peOpaMu ¢ 00pa30BaHHEM MPOMEKYTOUHOTO CJIOS It (PHIIbTPALIUH TBUTH, U
BTOpO MeMOpaHHbIH 0ok 160 pacrnonoskeH B MPOMEKYTOYHOM CJIO€ AJsl (PMIIbTPALIUH MUY,
HIDKHUI KOHeLl BTOpPOro mMeMOpaHHOro Ojoka 160 HaxomuTcs B COOOINEHHUHM C BXOAOM MJIS

BOJIOpOJIa uepe3 BTOpYIo TpyOy 174 nist Brycka rasa, a BEpXHHMH KOHEI] BTOPOr0 MEMOPaHHOTO
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6moka 160 3aKkphIT U 3aKpeTUieH Ha HIDKHEH MOBEPXHOCTH BEPXHEW MPKUMHOHN rutacTunbl 110a
NIOCPENCTBOM COEIMHUTENBHBIX pedep.

Bropoit memOpannblii O6mok 160 MokeT comepskaTb OAHY MM Oosiee MeMOpaHHBIX
pa3zienuTeNnbHbIX TPYOOK, B KOTOpPblE BBOJAT ra3, U OH NpoHHKaeT U aupdyHaupyer uepes
HAHOTIOPBI/MUKPOIIOPBI B CTEHKE TPYOKH MOJ ACHCTBHEM Pa3HOCTH JaBJIEHHs ¢ 00pa3oBaHUEM
HAHOIY3bIPbKOB/MHUKPOITY3bIPBKOB, KOTOpbIE IOCTYNAIOT B IPOMEXKYTOUHBIH CIOW JUIA
(UIbTpaLUU MBLUTH, KOTOPBINA CIYXKUT MECTOM JUJIsl XPAHEHUSI HAHOMY3bIPbKOB/MHKPOIY3bIPbKOB
U PACTBOPEHUsS] M CMEIIUBAHMS ra3a M KUIKOCTH, HAHOMY3bIPbKH/MHUKPOIY3bIPbKH BOAOPOJA,
o0pa3zoBaHHbIE MEMOpPAaHHBIMU Pa3CIUTEIbHBIME TPyOKamMu, 0ObIMHO MMEIOT pasmep 0,5 HM -
1000 mm, npeanoututenpHO pasmep 50 HM - 500 HM.

Ob6ecneuensl N cnoeB 30 3aChITKM KaTalIM3aTopa, a IMEHHO, NepBbIi ci10i 30 3aChINKH
KaTanu3aTopa, BTOpoil cioit 30 3aceimku Karaiam3aropa, .., (N-1)-prii cmoit 30 3aceimku
katanu3atopa U N-biii cnoit 30 3acemku karanmzaropa (N>1); obecneueHsl N HPHUKMMHBIX
ycTtporicTs 10, a MMEHHO, epBOe NMPUKUMHOE YCTPOUCTBO 10, BTOpOE MPMKUMHOE yCTPONCTBO
10, ..., (N-1)-oe mpmxumHoe ycrpoiictso 10 u N-oe npmxkumHoe yctpoiicTtso 10 (N>1).

Obecnieuensl N coenmuHUTENBbHBIX TPyO (TpyOompoBomoB st Bxonma Bomopona) 172
(N>1), a umeHHO, TiepBasi CoOeANMHUTENbHAs TpyOa 172, Bropas coemuHHUTeNnbHaAs Tpyda 172, ...,
(N-1)-as coenunurenpHast Tpyda 172 u N-as coegumHutenbHas Tpyda 172. CoenuHUTENbHBIE
TpyObI 172 HaxoAsATCs BO B3aUMHO OJTHO3HAYHOM COOTBETCTBUU C NMPIKUMHBIMH YCTPOHCTBAMU
10, u xaxxnoe MpYKUMHOE ycTpoiictBo 10 coobmaercst ¢ coenuHuTeabHONU TpyOoi 172 uepes
BTOpYIO TpyOy 174 nns Bnycka raza. CoenunutenbHast Tpyda 172 mpencraBisieT coOOH MITaHT
OIIPEAENICHHON JJMHBI, KOTOpas TapaHTUPYeT, YTO IUIAHI BCeraa OyAeT NpPOBHCATh 10
OTpeNeIEHHON CTEeNEeH! B MPOLIeCCe MOAbEeMa U ONYyCKAHUS MPHKUMHOTO yCTpoicTBa 10, 4To0bI
u30ekaTh YTEUKH BO BXOJHOM/BBIXOJHOM COCIWHEHHUH Ui MaTepuana. Marepuai IIJIaHra
OTpENeNsIeTCS] B 3aBUCUMOCTH OT CBOWMCTB MarepHajla M YCJIOBHUH SKCIUIyaTalMd U OOBIYHO
NpeAcTaBisieT coOOH MeTaTMYecKuil MaTepuas. MeTaJuIMYeCKHid NUIAHT OOBIYHO CONEPIKUT
ropprupoBaHHYIO TPyOy, CETYAThI PyKaB U COCAMHUTENbHBINA y3€J, IPU 3TOM roppUpOBaHHAS
TpybOa mpencraBiser coOOH KOPIYC METAJUTMYECKOrO IUTAHTA W SIBIISIETCS TMOKOW, a ceTdaThli
pykaB obecnieunBaeT 3G PeKT ynpouHEHHS U 3aIIUTHL

KomnuectBo cnoes 30 3achIIKM KaTaau3aTopa pPaBHO KOJUYECTBY MPUKUMHBIX
ycrporcts 10, u ciou 30 3aChINKU KaTanu3aTopa U NPUKUMHBIE YCTPONCTBA 10 pacnonoxeHs! ¢
4YepelOBAaHUEM, BKJIIOUas NepBbld Cinod 30 3acChIIKM  KaTaau3aTopa, MNEpBOE NPHKUMHOE
ycrporictso 10, Bropoii cnoit 30 3aChIIKH KaTanu3aTopa, BTOPOe NPHUKUMHOE YCTpOUCTBO 10, ...,

(N-1)-b1it cnoit 30 3aceinku karanusaropa, (N-1)-oe npmwkumHoe ycrpoiictBo 10, N-biit cioit 30
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3aChINKM KaTaau3aTtopa U N-oe NprXKUMHOE YCTPOUCTBO 10, pacnosoKeHHbIE NOCIEI0BATENBHO
B HAaIIPaBJIEHUU NIOTOKA MaTepUala.

Cnon 30 3achIIKM KaTalu3aTopa YBEJNIWYMBAIOTCS IO BBICOTE IOCIENOBATEIBHO B
HaIPaBJICHUU IIOAAYM MaTepuajia B pPEaKkTope, TO €CTb OT nepBoro ciosg 30 3achlIKu
KaTanu3atopa, BToporo ciost 30 3achinku Katamuszaropa, .., (N-1)-ro cios 30 3aceimku
katanusatopa 10 N-ro cioa 30 3aceinmku kartanusaropa. IIpwxkumnabie yctpoiictea 10
MOCJIEIOBATEIbHO YMEHBLIAKOTCS MO BBICOTE B HAIIPABJICHUU MOAAYM MaTepuaja B PEakTope, TO
€CThb OT NePBOTO MPUKUMHOTO ycTpoiicTa 10, BToporo npuxumHoro ycrporicrea 10, ..., (N-1)-
oro npmxumHoro ycrpoiictsa 10 no N-oro npuskuMHoro ycrporictsa 10. BeicoTa ka:xaoro ¢ios
30 3achImKku KaTamusaropa oObMHO cocTasisieT 30 MM - 5000 MM, npenmnoututeabHo 300 MM -
2000 mMm.

ITockonpky ynapHOE BO3ACHCTBHUE PEAKLUOHHBIX MaTepuasoB Ha ciou 30 3achIKu
KaTajanu3aTropa U IUIaBy4eCTb KaTaJIM3aToOpa MOCTENEHHO YMEHbBIIAIOTCS B HANPABJICHUH MOAAYU
MaTepuana B peakTope 1 ¢ BOCXOASIMM IOTOKOM, HCTHpaHue cyoeB 30 3aChIIKM KaTaln3aTopa
UMeeT TEHIEHLMI0O K yMeHblleHuto. CrenoBaTenbHO, pe3yjbTaT NPUMEHEHUS TaKXKe MOXKET
ObITh OOECreYeH IMOCPEACTBOM COOTBETCTBYIOLIETO YBEJIMYEHUs] BBICOTHI Ciiosi 30 3achIIKU
KaTajlnu3aTopa, a yMEHBbIIEHHas BBbICOTA MNPHUXKUMHBIX YCTPOUCTB 10 MOXET ypaBHOBECHUTH
IUIABYYECTh KaTalInu3aTopa U Cuily 1uisl pukcanuu cioes 30 3aChINKU KaTaau3aTopa.

Tperbst Hampasysiromast 173 CKONBbXKEHMsI 3aKpeIjieHa Ha BHYTPEHHEH IOBEPXHOCTHU
peakropa 1 ¢ BOCXOASLIMM IIOTOKOM B IO3ULUU B OCEBOM IIOJIOXKEHUH peakTopa 1 ¢
BOCXOJSIIIMM MOTOKOM, a OJIOK MOAa4yy BOAOPOAA M (MIBTPALMU MBUTH CKOJIB3UT KaK €AUHOE
LeJ0e Ha TpeTbed Hampasisowend 173 ckonbxenus. [nuHa Tperbel Hampasistowen 173
ckosbkeHust cocrapisier 10 mm - 800 mm, mpeanoururenpHo 50 mm - 300 mm. Ecnu nnuHa
TPeTbel Hanpabisoled 173 CKOJIbXEHUS CAULIKOM Maja, TO YaCTHULbl KaTalu3aTopa MOTYT
3aCTpeBaTh U3-32 HEOOJIBIIOrO MPOCTPAHCTBA IS TIEPEMELICHHS, YTO MPUBOAUT K COKPALICHUIO
nepuoaa paboThI; €CIM IJIMHA TPEThel Hampasistolneil 173 CKONbKEHUs CITUIIKOM BEJIUKA, TO
NPOCTPAHCTBO JUIsI MEPEMELICHHsI KaTajlu3aropa OyIeT YBEIMYeHO, YTO BBI3BIBAECT CEPHE3HOE
UCTHPAaHUE KaTajJHM3aTopa, CJIEAOBATENbHO, MPUBOAUT K TaKUM MpoOjeMaM, Kak Ype3MepHOe
KOJIMYECTBO KaTaJIU3aTOPHONM MNbUIM M CHUXEHUE COJAEPKAHUS AKTUBHBIX METAJNINYECKUX
KOMITOHEHTOB KaTaJau3aTopa.

Bepxnsasa npuxkumHas nnactuHa 110a m HukHAA nprkuMmHasg mnactuHa 120a mmerot
OJMHAKOBYI0O KOHCTPYKTHBHYIO (POPMY HWJIM Pa3JINYHbIE KOHCTPYKTHUBHBbIE (OPMBI, U JJIsI HHUX
HCIIOJIb3YIOT NapaJljIeIbHble METAININYECKHE CTEPIXKHU PEeIIeTKU Wi ceTKy JxoHcoHa. B ciydae
UCIIOJIb30BaHUsl MAapAJJICNIbHBIX METAUIMYECKUX CTEPXKHEM pPELIeTKH, IHUPUHA CTep KHEN

peueTkn oO0bIYHO cocTaBnsieT 20 MM - 60 MM, a IIMPHUHA LieNell MEeXAY CTEPXKHIMM PEIleTKH
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MOXET OBITh ONpeneseHa B COOTBETCTBUU C AMAMETPOM YaCTHUIl KaTaJu3aTopa M MHEPTHOTO
Marepuaja B HEMOABIKHOM IPOMEXyTOUHOM cioe. Tpebyercs, uyToObl mupuHa mened Obuia
MEHbIIIe JUaMeTpa MHEPTHOrO MaTepHuaja B HEMOJBM)KHOM IPOMEXYTOUHOM CJIO€ U JIUAMETpPa
YJaCTHI] KaTaJIu3aTopa, YTOObI IPEJOTBPATUTL YTEUKY MHEPTHOIO MaTepuaa M KaTaluzaTopa, u
00BIYHO OHa cocTaBisieT 1 MM - 30 MM; B Cily4ae UCMOIB30BaHUs CeTKU JKOHCOHA, pacCTOSIHUE
MEXZy IPOBOJOKAMH CEeTKH OOBIMHO cocraBisier | MM - 10 MM, 4TOOBI THPENOTBPATHTH
3aCTpeBaHUE YaCTHI] KaTaJIN3aToOpa MEXy IPOBOJIOKAMHU CETKU.

ITpoMekyTOUHBIN COM 1JIs1 (QUIBTPAIIMM MBUTH 3aMOJHEH WHEPTHBIM HAIMOJIHSIOIINM
MaTepHajoM, KOTOPBIA MpeACTaBiIsieT cOOOH OauH Wi 0ojiee U3 KePaMHUYECKUX LIAPUKOB M3
WHEPTHOTO OKCH/A aJIFOMUHUS, IOPUCTBIX KEPAMUYECKUX YaCTHUIl U MOPUCTOTO METAIIINYECKOrO
MaTtepuana. [Ipu ncnonb30BaHUN MHEPTHBIN HAMOJHSAIOIINN MaTepHUall UMEEeT COOTBETCTBYIOLIEE
NPOCTPAHCTBO ISl MIEPEMELICHNUs] B MPOMEXYTOUYHOM CJioe sl (PUIBTPALUU TBUTH U MOXKET
nepeMenarbCcsi COOTBETCTBEHHO, YTOOBI MPENOTBPATUTh NPUIMIAHHE M HAKOIUIEHHUE
KaTalM3aTOPHOH mbuUM. B ciydae, eciam MpPOMEXKYTOUHBIM CIOH s (UIBTPALMU TIBUIA
3al0JJHEH KEepPaMHMYECKUMH IIapukaMH W3 HMHEPTHOTO OKCHJAA aJIOMUHHUS, JUAMETP
KE€PAMUYECKUX IIAPUKOB U3 WHEPTHOTO OKCHIA ATFOMHHHUS OOBIMHO COCTAaBISAET 3 MM - 30 MM.
OObIuHO BBICOTA MPOMEKYTOUHOro cyost 150 st ¢unbTpaimy meUIM B OOINEM COCTABIISET
10 MM - 3000 MM, npeanouTuTenpbHo S0 MM - 300 Mm.

YerpoiictBo 60 mnid yhaneHUsl MbUIM PACIOIOXKEHO HaA CaMbIM BEpPXHUM cioeM 30
3aChINKK KaTanauzaropa Aist puxcanuu Becero ciaos 30 3achIIKU KaTajau3aTopa U QUIbTPALH U
yJIaBJIMBAHUS KaTaJIU3aTOPHON IbUIM. Y CTPONCTBO 60 N yAaneHusl NblUI COAEPIKUT HUXKHIOKO
mwiactury 610d, cpennroro mactuny 620d, BepxHIOKW macTiHy 630d, TOKPOBHYIO TUIACTUHY H
MeMOpaHHbIH (uabTpyromuid 010k 640d; mpu 3TOM Mexxay HUkKHeH mactuHoi 610d u cpenneit
acTHOM 620d pacroyioxkeH nepBbiil PUIBTPYIOMUN CIIOH, MEXAY CpeaHe ruiacTuHoi 620d u
BepxHelW miactuHoW 630d pacmonoskeH BTOpOW (UIBTPYIOLIMHA CJIOH, MeMOpaHHBIH
bunpTpyromumii 6ok 640d pacnonoskeH B TEepBOM (PUIBTPYIOIIEM CJIOE, BO BTOPOM
(GUIBTPYIOIIEM CJIO€ PACTIONIOKEHBI TPETHH TMbLIEyIaBINBarOIKA 35ieMeHT 650d 1 monocTh Ha
pacCTOSIHUM JpPyr OT Jpyra, HWXKHHUU KoHell MemOpaHHoro ¢uubTpyromero Onoka 640d
MPOXOIUT Yepe3 HIKHIOK miacTuHy 610d yepes TpyOy anst BXona KHUIKOCTH, & BEPXHHUHA KOHEI
membOpanHoro QumbTpyromero Oymoka 640d mpoxomut uepe3 cpemHroro miactuHy 620d depes
TpyOy IUIsl BBIXOJA KUAKOCTH M TPOXOAWT B TPETHH MbUICyNaBIUBarOmui 3jeMeHT 650d BO
BTOPOM (DHIIBTPYIOIIEM CIIOE.

IlepBeiit  QuIBTPYOIUN CIIOW 3aroyNHEH (QUIBTPYIOLIMM MaTepHUajioM, KOTOPBIH
npeacrasisier coOoi onuH MM 0ojiee M3 KepaMH4YeCKUX INAapUKOB M3 HMHEPTHOTO OKCHIA

AJIOMHHUs, TOPUCTBIX KEPAMHUYCCKUX HYaCTUL U TIOPUCTOIO0 METAJUIMYECKOIO MaTtepuala,
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NPEANOYTUTENPHO TIPEACTaBIsIeT COOOM KepaMH4ecKHe INapUKH W3 HMHEPTHOTO OKCHIA
AMIOMUHUS, a Oojiee MNPEeNNnoYTHTENbHO NPEACTABIsIET COOOM KepaMUUeCKue INapUKH W3
WHEPTHOIO OKCHUA AIFOMUHUS C AUAMETPOM 91-6 MMm.

Tperuii npuieynasnuBaromuii 3memeHT 650d BO BTOPOM (PUIBTPYIOLIEM CJIO€ HUMEET
bopMy PUIBTPYIOIIEro LUIKUHAPA, 000JO0YKa TPEThEro MbUIeyJIaBIHBaroIero snementa 650d
BBINOJHEHA U3 MPOBOJOYHON CETKH U3 HEP>KaBEIOIIEN CTanu WM ceTku JIXKOHCOHA, U TpeTuil
NbUICYJIABJMBAOLINI  3yeMeHT 650d 3amonHeH WMHEPTHBIM HAMOJHSIOUINM  MaTepPHaIOM,
KOTOPBIN TMpPEACTaBIsieT COOOW ONWH WM OoJjiee M3 KepaMHYECKHX INApUKOB W3 WHEPTHOTO
OKCHJA AJTFOMUHUS, TIOPUCTBIX KEPAMUUYECKUX YACTULl U MOPUCTOrO METAJUIMYECKOrO MaTepuaia.
Ilpy wucnonb30BaHMM MHEPTHBIA HAMONHAKIIUNA MaTepuall HUMEET COOTBETCTBYIOLIEE
MPOCTPAHCTBO Ui TIEPEMEIIeHHs] B TPETheM IbLIeyJIaBiIuBatoIeM 3yeMeHTe 650d u moxer
NepeMeIaTbCcsi COOTBETCTBEHHO I IPENOTBpAlleHUs] MPWIMINAHUS W HAKOIUICHHUS
KaTaJIM3aTOPHOU MbLIH. B ciiydae, koraa TpeTuii mbUIeyIaBiInBaromuid 35eMeHT 650d 3amonHeH
KepaMHUYECKMMH IIAPUKAMHU W3 HHEPTHOTO OKCHAA AJIOMHUHUSA, MPEANOYTHUTENBHO IUAMETP
KE€PAMUYECKUX LIAPUKOB M3 MHEPTHOTO OKCHIA AJFOMUHHS COCTaBisieT 6 MM - 16 MM. OObI4HO
BbICOTA MepBOro (QuibTpyromero cyiosi cocrapmsier 50 mm - 1000 MM, a BBICOTa BTOPOTO
¢ubpTpyromero ciost cocrapisieT 30 MM - S00 M.

ITocne Toro, Kak peakLIMOHHBbIE MaTEPUaNIbl BXOASIT B MEMOPaHHBIN (UIBTPyrOMuil OI0K
640d uepe3 TpyOy A BXOMA KUIKOCTH, OONbIIAst YaCTh MATEPUANIOB IPOCAYUBAETCS U3 TPYOKHU
mMeMOpaHHOTo puibTpyromero 6joka 640d, u Oosblas YacTh MbUTH YAANAETCS U3 PEAKLIUMOHHBIX
MaTepHalioB; 3aTeM PEaKLMOHHBIE MaTepPHAJIbl IPOXOST Uepe3 NepBbli GUIBTPYIOLIHNA CIIOH, B
KOTOPOM YJAJIsIeTCs BCs MbUIb, 3aT€M PEaKLUOHHbIE MAaT€PHAJIbl MOKUAAKT YCTPONUCTBO 60 1
YAQJICHUs TbUIM 4Yepe3 KaHaJl B IOJIOCTH, B TO BPEMsl KaK OCTaBIIMECS HE IMPOCOYUBLINECS
Marepuaibl B MeMOpaHHOM (uibTpyromeM Onoke 640d mocTynaroT B MepBblid (GUIBTPYOLIHIA
cioli uepe3 TpyOy Ui BBIXONA KUAKOCTH, a 3aTeM MOKUIAKT YCTPOHCTBO 60 M ynajeHws
NBUIH MTOCJIE YAAJIECHUS MbLIH.

B Bepxneil wactu ycrpolictea 60 1nd yaaneHuss NbUIM PaCHOJIOXKEHA MOKPOBHAs
IUIACTHHA, U OCHOBHAasi 0ajika, COCTOAIIAast M3 MHOMKECTBA JIBYTaBPOBBIX OAaJIOK, HETIOIBUYKHO
COeIMHEeHa ¢ BepXHel MOBEPXHOCTHIO BepxHel mactuHbl 630d. Korna peaktop 1 ¢ Bocxonsmmm
MIOTOKOM HCHOJIB3YIOT AJIS KUAKO(DA3HOTO THAPHUPOBAHMS YIJIEBOIOPOJHOTO Macia, ChIPbEBOE
MacjIO0 HEMOCPEACTBEHHO IIOCTYNMAaeT B peakTop 1 ¢ BOCXOASAIMM MOTOKOM, WIH €ro
MPEeNBAPUTENIBHO CMELIMBAKOT C 4YacCTbI0 BOAOPOAA, a 3aTEM OHO IOCTymaer B peaktop 1 ¢
BOCXOJSLIUM ITOTOKOM.

OOBIMHO  KONWYECTBO  IPEIBAPUTENBHO  CMEIIAHHOIO  BOJOPOAA  COCTAaBIISIET

0,001 macc.% - 15 macc.% ot olmero KoauuecTBa BOAOPOIA, & YCJOBHS IMPENBAPUTEJILHOTO
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CMEILINBAaHUs U PACTBOPEHMUs SABJAIOTCA cienyromumu: temmneparypa: 40°C - 360°C, nasneHue:
0,5 MIIa - 20,0 MIla u Bpems npeObiBanus: 0,5 muH - 30 muH. Ilponecc npenBapuTENIbHOTO
CMELINBAHUS MOXKHO BBINOJIHATE B OOBIMHOM YCTPOMCTBE KOXKYXOBOTO THIIA AJII CMEIIWBAHUS
BOJIOPOJIa M Macla, U KOKYX MOXeT COAepKaTh JF0OOH onuH uinn Oonee u3 snemMeHToB SWN-
tuna, SMX-tuma, SMK-tuma, SML-tuna, SMH-tuma, u cnoupaigbHble IUIACTHHBL
roprpoBaHHbIE IUIACTHHBI, BPAIIAIOIIMECS JIONACTH, IJIOCKUE JIONIATKH, U30THYTHIE JIOMATKU
win nepOopUpPOBAaHHBbIE TUIACTMHBI W T.A., B KA4eCTBE aJbTEPHATHBBI, CHIPbEBOE MAC]O U
BOJOPOJ MOTYT OBITb pAacTBOPEHbl W JTUCIEPTUPOBaHBl C TOMOLIBIO  TpyO4aTroro
MHUKPOAUCIIEPraTopa ¢ MEeMOpaHOH, MUKPOILIACTUHBI HJII MHUKPOMOPHUCTOrO Marepuaia u T.J.,
NPEANOYTUTENIFHO € TOMOLIBID TPyOUATOro MHUKPOIHUCIEpPraTropa ¢ MeMOpaHOW, U pasmep
My3bIPbKOB TPEABAPUTENIBHO AUCIEPTUPOBAHHOrO Boaopoaa cocrasiser 10 HM - 1000 HM,
00braHO 50 HM - 500 HM.

UroObl mpeononeTb HEOOCTATKH NPEAIIECTBYIOIIETO YPOBHS TEXHUKH, HACTOSIIEe
n3o0pereHne odecrieuynBaeT peakTop | ¢ BOCXOMSAILINM IMOTOKOM, B KOTOPOM NPEAYCMOTPEHO
NPWXKAMHOE ycTpoicTBO 10, 1 mpmKuUMHOE yCTPOHCTBO 10 TEXHHMYECKH IPaMOTHO OOBEANHSET
¢$yHKUMH OfaYM BOXOPOAA M (PHIIBTPALMU MBUTH MeXAy ciosiMu 30 3aChIIKM KaTalH3aTopa,
TakUM 00pa3oM, CTENeHb pEeaKUUu THIPUPOBAHUS MOXKHO 3(P(PEeKTHBHO peryiupoBars,
3¢ (EeKTUBHOCTD PEAKILMH U OAHOPOIHOCTh PEAKIMH MOTYT OBbITh YIYYIIEHBI, H B TO K€ BPEM,
WU3HOC 4YaCTHULl KaTaAJIU3aTOPa B MPOLIECCE PEAKLIUU 3HAYUTENIBHO 3aMEJISIeTCs], a KaTalu3aToOpHast
NbUIb YIANSETCS Ha MeCTe;, TakuM 00pa3oM, CPOK CiyKObl KaTalH3aTopa YBEIHMYHBAETCS,
nepenaj AaBleHus B 10X 30 3aChINKU KaTalIn3aTopa 3HAYUTEIbHO CHUKAETCS, U COXPAHSIETCs
AJUTEeNbHAs cTabmipHas paboTa peakTopa 1 ¢ BOCXOASIINM MOTOKOM.

IIo cpaBHeHMIO C NPENLIECTBYKOLIMM YPOBHEM TEXHHMKH, peakTop | ¢ BOCXOASIIINM
MIOTOKOM, 00eCreurnBaeMblii HACTOSLINM U300PETEHNEM, UMEET CIICAYIOIIHNE MTPEUMYLIECTBA.

1. Ilo cpaBHEHHUIO ¢ TPAAULMOHHBIMUA PEAKTOPAMH C BOCXOASIIUM IIOTOKOM, peakTop 1 ¢
BOCXOJSIIIUM TIOTOKOM TI0 HACTOSIEMY H300pPETeHHI0 CHAOXEH MHOMKECTBOM CJIOEB
NpHKUMHBIX yCTpoCTB 10. ITockonbky npukuMHbIE yCTponcTBa 10 TEXHHUYECKH IPaMOTHO
00BEIUHSIOT (PYHKUMHU TMOJAYU BOXOPOAAa U (PHIBTPAMM NMbUTM MEXAy closMu 30 3acChIKH
KaTalu3aTopa, CTENeHb pPEaKUWu TUAPUPOBAHUS MOXKHO 3((QEKTUBHO pPeryJnpoBarth,
3¢ (eKTUBHOCTh PEAKLMH U OTHOPOIHOCTh PEAKIIUH MOTYT OBbITh YIYYIIEHBI, H B TO JK€ BpEMS,
WU3HOC YaCTHULl KaTaIU3aTOPa B MPOLIECCE PEAKLIUH 3HAYUTENBHO 3aMEJISIeTCs], a KaTalu3aTopHasi
IbUTb YOAJNAETCS HAa MECTE, TaKUM O0pa3oM, CPOK CIy>Obl KaTalau3aTropa YBEIUIHBAETCS,
nepenaj AaBjleHus B 10X 30 3aChINKU KaTalU3aTOpa 3HAYUTENIBHO CHUXKAETCS, U COXPAHSAETCs

IUTebHAs cTabmibHas padoTa KuAKo(a3HOro peakTopa.
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2. Peaktop 1 ¢ BOCXOASIUM TIOTOKOM B HACTOAIIEM H300peTeHnn CcHaOkeH
HECKOJIbKMMHU rpynnamu cjaoeB 30 3aChIIKM KaTaau3aTopa U NPUXKUMHBIX yCTpoucTB 10, ciou
30 3achIIKM KaTaau3aTopa IOCJIEAOBATEIbHO YBEJIMYMBAKOTCA IO BBICOTE B HAMPABJICHUU
Nojla4yM Marepuaja B peakTope | ¢ BOCXOOSINMM IMOTOKOM, a NPUKUMHBIE ycTporcTsa 10
NOCJIEIOBATENIbHO YMEHBINAKOTCA IO BBICOTE B HANPaBJICHUM NOJAa4YM MaTepuana B peakrope 1 ¢
BOCXOAAIUM nOTOKOM. IlocpencTBoM Takol KOMIIOHOBKM BOAOPOA MOXKHO IOAABaTh IO
CEeKLMsM, Iepenan JaBjieHus B ciosx 30 3acChiIKM KaTaau3aTopa MOXKHO PEeryjJupoBarh IO
CEeKILIMSIM, TaK YTO TJyOMHY NMPOTEKAHHs PEaKLUU THAPHPOBaHUS d((PEKTUBHO PEryIUPYIOT, U
pacnpeneneHue KaTalu3aTOPHON NbUIM TOMOT€HU3UPYETCsl B OCEBOM HAINPAaBJIEHUU peakTopa | ¢
BOCXOJSALIUM ITOTOKOM.

3. TlpomexxyToUHBIH CIOH 1St GUIBTPAIMU TBUIA B MPYKUMHOM ycTpoiicTBe 10 Moxer
OBITH 3aIOJHEH WHEPTHBIM HAMONHSIOIUM MaTepHaioM. Bo BpeMsi HCTIOIb30BAHUS WHEPTHBIH
HAIMOJIHAIOLIUA MaTepuall HUMEET COOTBETCTBYKOLIEE MPOCTPAHCTBO MU MEPEMELIEHUsl B
IPOMEXYTOYHOM CJIO€ ISl (PHIIBTPAL[MK MbUTH, TAK YTO MHEPTHBIN HAIMOJHSIOIUN MaTepHal
MOXET IEePEMEIIAThCsI COOTBETCTBEHHO, YTOOBI NMPEAOTBPATUTH NPUIIMIIAHHE M HAKOIUICHUE
KaTaJIM3aTOPHOM NbUIH.

4. YcrporictBo 60 myiag ynajlieHHs NbUIM PACHOJIONKEHO HENOCPENCTBEHHO Haa N-bIM
cioem 30 3achimku karajmsaTopa. C OHOM CTOPOHBIL, yCTpolicTBO 60 AJist ynaneHus mbliu Oosee
IUIOTHO TIOKPBIBAeT U (PUKCUPYET BeCh CION 30 3aCHINKU KaTajau3aTopa, 4ToObl MPENOTBPATUTD
ABJICHUs TNPOCKOKAa Marepuaia, nedopMalMM BHYTPEHHUX KOMIIOHEHTOB M IIOTEPH AareHTa,
BO3HUKAIOLUE B PE3YyJIbTaTe HEPABHOMEPHOIO HAMPSLKEHUs B CIIOsIX 30 3aCBIKU KaTalIU3aTopa;
C APYroi CTOPOHBI, YCTPOHMCTBO 60 Ui yAaleHHs MbUTH MOKET 3(PQPEKTHBHO (PUIBTPOBATS,
yJIaBJIMBAaTh W YOAIATH HEOONBINOE KOJMYECTBO KATAJIM3aTOPHOW TMBUIM, 3aXBau€HHON
MarepuagamMu, 9YToObl MPEAOTBPATUTH MOMAJAaHUE TBLUIM B MOCIEAYIOIUE TPyOOIpPOBOABI U HX
3aCOpEHHUE.

Kak mnokazano Ha ¢ur. 22, KOHKPETHBIH MpOLECC PEeakUUH TOSCHEH Ha MNpUMepe
nporiecca JKUAKO()A3HOro TUAPUPOBAHKS HE(PTEIPOAYKTA: ChHIPHEBOE MACJIO BBOAST B KaueCTBE
MOIaBAEMOr0 MaTepuaia Iuisl peaklMy T'MIAPUPOBAHUs ¢ BOCXOASLIMM MOTOKOM B peakTop 1 ¢
BOCXOJSALIMM ITIOTOKOM 4epe3 BXOA AJIl PEaKLIMOHHOIO MaTepualia, U BOJOPOJ BBOIAST B PEAKTOP
1 ¢ BOCXOAAIIMM MOTOKOM 4Yepe3 MHOXKECTBO MOJABAE€MbIX IOTOKOB 4YEPE3 COCAUHHUTEIIbHBIC
TpyOBl, TaKHE Kak NepBasi CoequHUTENbHAs TpyOa 172, BTOpas coenunutenbHast Tpyda 172 u N-
asi coeguHUTENbHAsT TpyOa 172, COOTBETCTBEHHO, MMOAABAEMble MAaTEepPUANbl U3 HIKHEH 4YacTH
peakTopa 1 ¢ BOCXOAAIIMM MOTOKOM MHPOXOAST 4Yepe3 MNEpBOE NPUKUMHOE yCTpOHCTBO 10,
nepsbIi cyiof 30 3aChIKU KaTaau3aTropa, BTOPOEe NMPHKUMHOE ycTporcTso 10, Bropoii cion 30

3aChIIKK  Karanuzatopa, N-oe npuwxkuMHoe ycrporcTtBo 10, N-pii cinoi 30  3aceinku
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KaTajau3aTopa U yCTPOMCTBO 60 misi yhaJeHus NbLIM IMOCIENOBATENBHO, 4 3aT€M IOKHIAIOT
peakTop 1 ¢ BOCXOASAIIMM IMOTOKOM B Ka4€CTBE BBIXOASALLErO MOTOKA PEAKLUU THIAPUPOBAHUS C
BOCXOJSLIMM MTOTOKOM 4€pe3 BbIXOJ Ul PEaKLIMOHHOIO MaTepuara.

CrippeBoe Macio, Ucnonb3yeMoe B BomuomeHusx 12 u 13, npencrasisier coOoi Macno
puopMHHTa U3 YCTAHOBKHU pU(POPMHUHTa HETIPEPLIBHOTO AeHcTBUsL. Maciao pudopMuHra BBOAST
B peakTop | ¢ BOCXOASALINM IOTOKOM II0 HACTOAIIEMY M300pPETEHUI0, U BOJOPOA PA3IeisIIoT Ha
HECKOJIbKO TOTOKOB M BBOASAT B INMPUXKUMHOE YCTPOHCTBO 10, Tak 4TO MPOUCXOOUT peaKLMs
ruaponeoneguHupoBanusi. KOHKpPETHBI COCTaB CBHIPHEBOrO Macjia IMoka3aH B Tabmume 6.
KaranusaTopoM, UCIOAB3YEMBIM B PEAKLMIX THAPUPOBAHUS B BOILIOMEHUsX 12 u 13, sBnsercs
FHDO-18 ot Hay4HO-HCCIe0BATEIBCKOTO HHCTUTYTA HE(PTEX UMUYECKUX TEXHOJIOTUH DyyHs,
a 3amuTHBIM cpenctsoM siBisgercs FBN-03BO1 or Hay4dHO-MCCIEnOBaTENbCKOrO HHCTUTYTA

He(PTEeXMMUYECKHX TEXHOIOTUH DymyHs.

Tabmuua 6. Coctas ChIpbeBOrO Maciia

AJKaHsl, Onedunsr, [{uknoankansl, ApomaTHiecKue Obmee
Macc.% Mmacc.% Mmacc.% coe):u/IHe;{ o KOHH%%TBO’
macc.% macc.%
H; 0,010 0,010
Cl 0,013 0,013
C2 0,115 0,00 0,115
C3 0,475 0,003 0,478
C4 1,615 0,050 1,665
C5 2,104 0,136 2,250
C6 8,755 0,714 0,154 7,443 17,066
C7 3,441 0,288 0,172 21,789 25,690
C8 0,933 0,077 0,096 25,651 26,757
C9 0,058 0,010 0,010 17,147 17,225
C10+ 0,01 -- -- 8,728 8,738
OOuee
KOJIH- 17,533 1,279 0,432 80,756 100,00
YECTBO

Bonnomenue 12
Hcnone3yror peaktop 1 C BOCXOASIIMM IOTOKOM IO HACTOSIIEMY H300pPETEHUIO
(peakTop cHaOKeH ABYMS CJIOSIMH 3aCBIITKH KaTaJIN3aTOpa U JABYMsl TUIABAIOIIMMU CIOSIMH IS
NoJayu BOXOPONA M (PUIBTPALMHU TBUIN), CHIPHEBOE MAC]O BBOAST B KAa4yeCTBE MOAABAEMOTO
Marepuaia B peakTop 1 ¢ BOCXOASIINM MOTOKOM (AHaMeTp peakTopa 1 ¢ BOCXOASAIINM ITOTOKOM
cocraBsier 100 MM), a BOZOPOJ pas3leNisiiOT HA JIBa IMOTOKA M BBOIST B MEPBOE MPIKUMHOE
ycTporicteo 10 M BTOpO€ MNPUKUMHOE YCTPOUCTBO 10, COOTBETCTBEHHO, NPUYEM BTOPBIE

MeMOpaHHbIe O510ku 160 B MepBOM MPHKUMHOM YCTPOICTBE U BTOPOM NPHKUMHOM yCTPOKHCTBE
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10 mucneprupyroT BOAOPOA C MOJYYEHHEM MHUKPOMY3bIpbKOB pasmepoMm 50 HM. Peaktop 1 ¢
BOCXOJSILIUM ITOTOKOM COIAEPKUT NEPBOE NPUKUMHOE yCTporcTBO 10 BeicoToi 180 MM, nepBbIi
ciou 30 3aceinku katanusatopa BeicoToM 400 MM, BTOpO€ NPUKUMHOE yCTPOUCTBO 10 BBICOTOU
100 mM, BrOopon cioi 30 3achIKK KaTajau3atopa BeICOTOM 600 MM M CIOW KepaMHUYECKUX
mapukoB BeicOTOM 100 MM moOcCienoBaTENbHO B HANpAaBJICHUM IIOTOKA MaTepuaja, NepBOe
NPYKUMHOE YCTPOHCTBO 10 COmepXHUT TpeThr Hampasisiiomyio 173 ckoibkeHus u OJIOK
NOJavu BOAOPOAA U (PHIIbTPALIMK MbUTH, KOTOPBIH CONEPIKUT BEPXHIOK MPIKUMHYIO TUTACTHHY
110a, HWKHIOI NPIKUMHYIO TuiacTuHy 120a u BTOpOil MeMOpaHHbIH Onok 160, mpu 3TOM
BEPXHsIsI MproKUMHAs TotactuHa 110a w HWKHSIA npwkuMHAs 1oiactuHa 120a GukcupoBaHbI
COEMHUTENIbHBIMU peOpaMu ¢ 0Opa30BaHHEM MPOMEKYTOYHOTO CJIOS JJisi (PUIBTPALIMH TTBLUIH,
BTOpOH MeMOpaHHBIH 00K 160 pacmoyiokeH B MPOMEKYTOYHOM CJIO€ JUIsl (PHITBTPALIUH TTBLIH;
HIDKHUI KOHeI[ BTOporo MeMmOpanHoro 0ioka 160 coobmaercss ¢ BXOAOM AJisl BOIOPOJA Uepes
TpyOONPOBOJ, BEPXHUN KOHEI] BTOPOro MeMOpaHHOro Oyoka 160 3aKkphiT U MPHUKpPEIUIeH K
HIDKHEH MOBEPXHOCTH BEpXHEH MprKUMHOM tutactuebl 110a; BTOpoii MeMOpaHHBIH Onok 160
MOXET cofepkarb 36 MeMOpaHHBIX TPYOOK, W BOJOPOJ, BBEIACHHBIN B TPYyOKH, MPOHUKAET U
middyHaupyer yepe3 HaHO/MUKPOHHBIE KaHAJBI B CTEHKaX TPYOOK IO NefiCTBHEM pa3HOCTH
JaBJIEHHs ¢ 00Opa30BaHUEM IMYy3bIPbKOB JUAMETPOM S50 HM U MOCTYIAET B MPOMEKYTOUHBIN CIION
it (pUIIbTpaliK MUK, JJTHHA TPEThel Harpassitoiel 173 ckoiapkenus coctasisier 180 MM, u
Onok momaum BomOponda U (UIBTPALIMM MBUIM CKOJIB3UT KaK €AMHOE IeJioe Ha TpeTheil
Harpasisiromen 173 CKOIbKEeHUs, BEpXHssA NpHKUMHAas miuacTuHa 110a 1 HWKHSS TPUXKUMHAs
wiactiHa 120a MMET OJMHAKOBYIO KOHCTPYKTUBHYIO (opmy, u o0e OHU 0Opa3oBaHbI
COCMHEHHBIMU MAaPAJIICIbHBIME METAJUIMYECKUMU CTEP>KHAMM peleTku mupuHod 40 mm, a
LIMpUHA LIeled MeXAy METaUIMYEeCKUMHU CTEeP)KHSMM PELIETKH COCTaBJIsAeT 2 MM,
NPOMEXYTOYHBIA CJIOH Ui (PUIIbTpalK THUIM 3aTOJHEH KEePaMHUYECKUMH INapUKaMU W3
MHEPTHOIO OKCHAA AJIOMHUHUA C 93-0; BTOpOE NMPHXKUMHOE YCTPOHCTBO 10 mMMeeT Takyr xe
KOHCTPYKLMIO, KaK W MEePBOE NMPUKUMHOE yCTpOorcTBO 10, 32 UCKIIOYEHHEM TOrO, YTO JJIMHA
TpeTbell Hampasjsitomedn 173 ckonbxkeHuss cocrasiasger 100 mMm. B mpouecce 3amnonHeHus
KQ)KIbII CJIOW 3aCBINIKM YIUIOTHSAIOT U 3aMOJHAIOT. Pe3yiabTaTel M3MEpPEHUN INMPENCTaBJICHbI B

Tabmune 7.

Bomnomenue 13
Hcnone3yror peakrop 1 ¢ BOCXOAAIIMM IOTOKOM II0 HACTOSIIEMY H300PETEHUIO;
CBIPBEBOE MAcCJIO BBOAAT B KaueCTBE IOAABAEMOrO MarTepuajga B peakTop | ¢ BOCXOASIUM
NOTOKOM (mamerp peakTopa 1 ¢ BOCXOMIIIMM MOTOKOM cocrtaBisger 200 MM), a BOAOpPOA

pa3fessiroT Ha TPU MOTOKA U BBOAST B NEPBOE NPHUKUMHOE YCTPOUCTBO 10, BTOpOE MpUKUMHOE
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ycTporcTtBO 10 M TpeTpe NpHKUMHOE YCTPOMCTBO 10, COOTBETCTBEHHO, NPUYEM BTOPBIE
MeMOpaHHble Onoku 160 B mepBOM MpPWKUMHOM ycTpoiictBe 10, BTOPOM NpPHXKHMHOM
ycrporictBe 10 U TpeTbeM MPUKUMHOM yCTpoicTBe 10 AUCHEPTUPYIOT BOAOPOX € MOITYYEHUEM
MHUKPOIY3bIpbKOB pasMepoM 50 HM. Peaktop 1 ¢ BOCXOASIIMM IOTOKOM COAEPXKUT MEPBOE
npwKUMHOE ycTpoiicTBo 10 BbicoTOM 200 MM, nepsrlii ¢oi 30 3aChINKK KaTaau3aTopa BbICOTOM
700 MM, BTOpOE mHpUKUMHOE ycTpoiicTBO 10 BbicOTON 150 MM, BTOpO# cioil 30 3achInku
karanu3aropa BbicoToN 800 MM, TpeTbe NpuKUMHOE ycTpoiicTBO 10 BricOTON 100 MM, TpeTuit
cior 30 3aceimku Karanuszaropa BbicoTOM 600 MM m ycTpoiicTBO 60 1 yAaneHus MNbUIM
BbICOTON 150 MM mocienoBarebHO B HAIPABJICHUHU IMOTOKA MaTepuala, NMepBO€ MPHKUMHOE
yCcTpoHCTBO 10 COTEPIKUT TPETHIO HAMPaBIIAOMYIO 173 CKONbKEHHs U OJIOK MOAa4Yl BOAOPOAa U
(uIbTpaLMK TBUTH, KOTOPBIH COAEPKHUT BEPXHIOK NPWKUMHYKO TulacTuHy 110a, HUXKHIONO
NPWKAMHYIO TuiacTiHy 120a 1 BTOpoli MeMOpaHHbIi 010k 160, py 3TOM BEPXHSIS MPUKUMHAS
wiactuaa 1102 u HwkHAS nprwkuMHas TulacTiHa 120a (QUKCHPOBAaHBI COENMHUTENBHBIMU
peOpamu ¢ oOpa3zoBaHHEM MPOMEKYTOUHOTO CIOs ISl (PUIBTPALIMU MTBLIH, BTOPOl MEMOpaHHBIN
650k 160 pacnosokeH B MPOMEKYTOYHOM CJioe Uit (PUIIBTPALNH TTBUTH; HIDKHUI KOHEL[ BTOPOTO
MeMOpaHHOro 0noka 160 coobmaercss ¢ BXOZOM AJIsi BOXOPONA 4yepe3 TPyOOIpOBOJ; BEPXHUI
KOHELl BTOpOro MemOpaHHOro Osoka 160 3akpeIT M NPUKPEIVIeH K HIWKHEW MOBEPXHOCTH
BepxHel nprkuMHON Tuactusbl 110a; Bropoli memOpanHbIi Onok 160 moxer comepxartb 36
MeMOpaHHBIX TPYOOK, M BOIOPOJ, BBENEHHBIH B TPyOKH, NMpOHHUKAaeT U MUPPYHANPYET uepes
HAaHO/MHUKPOHHBIE KaHalbl B CTEHKaX TPyOOK TMOx JAENWCTBHEM pPAa3HOCTH MAaBIEHHUS C
o0pa3oBaHHEeM My3bIPbKOB AuaMeTpoM S50 HM M TOCTYNaeT B IMPOMEKYTOYHBIH CIOH ISt
(GuUNbTpaLMU TBUIM, TPEThsl HAmpaBjsroLast 173 CKOJMbXKEHUs 3aKpervieHa Ha BHYTPEHHEH
MOBEPXHOCTHU peakTopa | ¢ BOCXOAALMM MOTOKOM B MO3ULIUU B OCEBOM IOJIOKEHUU peakTopa |
C BOCXOJSIIMM IIOTOKOM, a JUIMHA TpeTbel Hampasisiroled 173 cxonbxeHus cocrasiser 200
MM; OJIOK mojadu BOAOpPOna U (PMIBTPALMM NBUIM CKOJIb3UT KaK €IMHOE IeJIOe Ha TpeTbei
Hamnpasisiromen 173 ckonbkeHus, BepXHss NprkuMHas niuactuHa 110a v HIKHSS DpUKUMHAS
wiactuaa 120a UMET OMHAKOBYIO KOHCTPYKTHBHYIO (POPMY, M JJIsT HUX OOEUX HCIIONB3YIOT
ceTKy /[’KOHCOHA C PaCCTOSTHHUEM MEKIY MPOBOJIOKAMH CETKHU 2 MM, IPOMEKYTOUHBIN CIION AJIs
(UIbTpaluy MBUTK 3aMIOJHEH MOPUCTHIMU KEPAMUYECKIMHU YaCTHIIAMH C @3 ; BTOPOE MPIKUMHOE
yCTpoicTBO 10 MMeeT Takyro e KOHCTPYKLMIO, Kak U NMepBOoe NMPHKUMHOE ycTporcTso 10, 3a
UCKJIFOUEHHUEM TOrO, YTO JJIMHA TPEThel Hampasysomeil 173 ckonbxkenus cocrasisieT 150 Mg
TPETbE NPHKUMHOE YCTPOMCTBO 10 MMEET Takyr K€ KOHCTPYKLMIO, KaK MEepPBOE MPHKUMHOE
ycTpoiictBo 10 u BTOpOE mpHKUMHOE yCTpoHCTBO 10, 32 HCKIIOUEHMEM TOro, 4YTO AJIMHA

TpeTbel Hanpassrowen 173 ckonbxenus cocrasisieT 100 mm.
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YerpoiictBo 60 anst ynajdeHHs NMbUIM CONEPKUT HIDKHIOKW Tuactuny 610d, cpemHioro
mwiactuay  620d, BepxHor0 r1actuHy 630d, TMOKPOBHYK IUTACTHHY H  MeMOpaHHBIN
bunprpyromuii 6ok 640d; mexay HmwkHel riactunoit 610d u cpenneidt mactuHOW 620d
pacIooXKeH TepBbIi (UIBTPYIOIIUN CIIOH, Mexny cpenHeil ruactuHoi 620d u BepxHei
riactuHOi 630d pacronokeH BTOpor (QUIbTPYIOLINIA clIoH, MeMOpaHHbIH QUIBTPYIOLIHHA OJIOK
640d pacnonokeH B mepBOM (IIIBTPYIOINEM CJIO€, MEePBbIH (DUIBTPYIOLIUN CIOH 3aloJIHeH
KepaMHUYeCKUMU LIapUKaMH M3 HHEPTHOrO OKCHAA alFlOMUHUS C ©3-6, BBICOTa IEPBOTO
¢bunbTpyromero ciosi cocraBisieT S0 MM, M BBICOTa BTOPOTO (PHIIBTPYIOIIETrO CJIOSI COCTABJISET
50 MM, BTOpO#l (UABTPYIOIIMHA CJIOH KMeeT BHYTpH (UIBTPYIOLIMHA IMIMHAP, 000JI0YKa
(GUIbTPYIOIIEro LMJIMHIAPA BBIMOJHEHA W3 CeTKH JI)KOHCOHA, M (UIBTPYIOLIMHA IFUTHHID
3aMOJIHEH TIOPUCTBIMH KEPAMHUYECKUMH YacTHIAMU ¢ @06, (QUIBTPYIOIIMHA LIIMHAP HMEET
LITHHAPHYECKYIO (POPMY C MOpamMH, PaBHOMEPHO PACIIOJIOKEHHBIMH Ha €r0 MOBEPXHOCTH TPHU
nopuctoctu 60%, u mopbl UMET ¢GopMmy Ineneil. B mpouecce 3amoaHEHHs] KaXKIbIi CIIOH

3aCBINKH VIUIOTHSIOT U 3aMONHSIOT. Pe3ynbraTel H3MepeHuil npeacTaBieHsl B Tabuume 7.

Tabnuua 7. Pe3ynbraTel u3MepeHuit

Bomnnomenue 12 Bomnomenue 13

K 0,0253 0,0198

KYIIAsICS cxopoi;; MOTOKA KUAKOCTH, 0.0249 0.0203

0,0257 0,0209

CpenHee 3HaueHue, M/C 0,0253 0,0203

Bpewmst paboThl, MUH 19370 22580

Ilepenan nasnenus B peakrope, AP 8,37 5,25

OO011ee KONUYECTBO HAKOTUIEHHOM MBUTH B — 0.038

(GUIBTPYIOIIEM CJIOE, T ’

Kak MoOXHO BHIETP U3 YpOBHsS YBEJUYEHHUs IMepernaja OaBJIeHUS B pPEakTope B
BoriomeHusax 12 u 13, npu wucnonap3oBaHMM peakTopa | C BOCXOASAIUMM IOTOKOM IO
HACTOSIIEMY H300PETeHHIO YPOBEHb YBEJIMUYEHHs Iepernaja AaBICHUS B PEAKTOpe HU30K, TO
€CTh YPOBEHb YBEJIHMYCHHs MEepernana AaBlIeHHs B peakTrope 3((GEKTHBHO KOHTPOJIHUPYIOT, UTO
3HAYUTENLHO YBEIMYUBAET BpEMs pabOThl yCTPOHCTBA. Pe3yIbTaT MoKas3pIBaeT, YTO MPUKUMHOE
ycrpoiictBo 10, ncronpdyeMoe B criocode 1Mo HACTOALIEMY H300PETeHHIO, TEXHUYECKH IPAMOTHO
00BEIUHSIET MO1a4y BOAOPOAA U (GUIBTPALNIO MBLUTH MEKAY CIOsIMH 30 3aChINKH KaTalN3aTopa,
TEM CaMbIM MOXKHO 3((eKTHBHO peryjImpoBaTh CTENEeHb PEAKLWU TMAPUPOBAHUS U YIy4INaTh
53¢ (EeKTUBHOCTD pPEeaKIMd M ONHOPOAHOCTb pEAaKLHH, KPOME TOro, HCTHPAHHE YaCTHI]
KaTajqu3aTopa B IPOLIECCE PEAaKLUM 3HAYUTENLHO 3aMEIAETCs, KaTajau3aTopHas IbUlb

yoaJseTcss Ha MeCTe, CpPOK Ciy:kObl KaTanu3aTopa IpOAJIEBAETCS, YBEIMUYEHHUE Iepernana
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JABJEHUSI B CJIOSIX 3aChIIIKM KAaTaau3aToOpa 3HAYUTEIbHO CHIDKAETCS, W MOAAEP>KUBAETCS
IUTebHAs cTabMbHAs padoTa KUAKo(a3HOro peakTopa.

Kak mokaszano Ha ¢ur. 23-25, B HacCTOALEM U300pPETEHUU NOMOJHHUTEIBHO MPEIIOKEeH
peakTop 1 ¢ BOCXOASILIMM MOTOKOM, KOTOPBIHA COAEPkKHUT Kopmyc 20, B KOTOPOM CKOJIb3sIIIast
oropa 410, mepBeiii cnoit 30 3achIKM KaTalnu3aTopa, CBA3AHHBIN CIOW Al (QUIBTpALMU U
OCAKAECHMs NbLIM, BTOpOHM cioil 30 3achIIKU KaTajau3aTopa U NPHXKUMHOE ycTpoicTtso 10
pacIoNIO’KeHbl B HANpPABJIEHUM TIOTOKA MaTepHuala;, CBSI3aHHBIA CJIOH Ui (UIbTpALUU U
OCQKIEHUs MBLIN KECTKO COCTMHEH C MPUKUMHBIM YCTPOUCTBOM 10 1 ckomb3simeit onopoit 410
yepe3 BEpPXHUN ympyruil snemMeHT 441 u HKHUA ynpyrui sjieMeHT 442, COOTBETCTBEHHO,
HIDKHSSL 4acTh Kopryca 20 cHaOxeHa BxomoM 220 i peakMOHHOTO MaTepHaia, a BEePXHss
yacth koprnyca 20 cHabkeHa BbixomoMm 230 IUisi peaKIMOHHOTO Marepuania. BeicoTa BTOpOro
cnost 30 3aceIMKM KaTayu3aTopa OOJbllle WM paBHAa BBICOTE NepBOro cioss 30 3achIKU
KaTajanu3aropa, W OTHOLIEHHE BBICOTBI BTOPOro cyost 30 3achIKM KaTalIu3aTopa K BBICOTE
nepsoro cnost 30 3aceinku karanusaropa cocrasyser 1:1 - 50:1, npennouturensno 2:1 - 8:1.

Ces3aHHBIA COH 10 QUIBTpAMM W OCAXAEHUS TBUIM COHEPXKHUT BEpXHEe
cBsi3pIBarolee ycTpoiictBo 420, ¢uipTpyromee ycTpoicTBo 50 M HIKHEE CBSI3bIBAOLIEE
ycTpoiictBO 430, mpu 3TOM BepxXHeEe CBs3bIBarOllee YCTPOHCTBO 420 COAEPKUT MEPBYIO
CBS3BIBAIOLIYIO TUIACTUHY 421a, BTOPYIO CBS3BIBAIOIIYIO MIACTUHY 422a U MHOXECTBO MEPBBIX
HalpaBJSIIOLUX 3JEMEHTOB 423a W YIUIOTHEHO C BHYTPEHHEW CTEHKOW peaktopa 1 ¢
BOCXOJSLIMM IMOTOKOM C MOMOILUBI) YIIJIOTHUTENIBHOIO KOJbLIA, IePBasi CBS3bIBAOINAs IJIACTHHA
421a u BTOpas CBS3BIBAIOLIAS IUIACTUHA 422a pPacHOJIOKEHbl NOPU3OHTAJIBHO HA BEPXHEH U
HIDKHEH 4YacTsAX BEpXHEro cCas3blBarolero ycrpoiictea 420, W MHOXKECTBO MEPBbIX
HAIPABJISIOLIMX 3JIEMEHTOB 423a pacHoyioK€Hbl PAaBHOMEPHO U IPOXOAAT 4Yepe3 MEPBYIO
CBA3BIBAIOLIYIO IUIaCTHMHY 42la W BTOPYIO CBS3BIBAIOLIYIO IUIACTUHY 422a B OCEBOM
HaIpaBJICHUH, HIDKHEE CBSI3bIBarOLIee YCTPOHCTBO 430 Tak:ke CONEPIKUT MEPBYIO CBA3BIBAIOIIYIO
niacTuHy 421a, BTOPYHO CBA3BIBAKOLIYIO IJIACTUHY 422a U MHOKECTBO NEPBBIX HAINPaBJISAIOLINX
3JIEMEHTOB 423a W YIUIOTHEHO C BHYTPEHHEN CTEHKOH peakTtopa 1 ¢ BOCXOOAIIMM MOTOKOM C
MOMOIIBI0  YIUIOTHUTENBHOIO KOJbLA, IepBas CBA3bIBarOLas IuactTuHa 42la u BTOpas
CBS3BIBAIOLIAs TUIACTUHA 422a PacHoNOKEHbl FOPU3OHTAIBHO HA BEPXHEH U HWXKHEM 4acTsX
HIDKHETO  CBsI3bIBAIOLEr0 ycTpoiicTBa 430, W HWKHUE HANpaBJSIIOIIME  CKOJIbKEHUS
PACIIONIOKEHBl PABHOMEPHO M MPOXOIAT Yepe3 MEPBYI (PUKCHPYIOLIYIO IJIACTUHY U BTOPYIO
(UKCHPYIOIYIO TUIACTUHY CJIOSl HU)KHETO CBSI3bIBAIOINETO YCTPOMCTBA B OCEBOM HAIPABJICHHH,
¢unpTpyromee ycTpoiictBo 50 pacrmoioKeHO MEKAY BTOPOH CBS3bIBAIOINEH IIaCTHHOW 422a
BEPXHEr0 CBs3bIBAOLIErO ycTponcTBa 420 M mepBOM CBS3bIBAKOLIEH NIACTUHOU 421a HUKHEro

CBA3BIBAOLIErO ycTpoiicTBa 430, MHOXECTBO MEPBbIX IbUICYJIABIMBAIOIINX 3JIEMEHTOB 510
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pacroyioxeHsl B QUIBTPYIOIIEM yCTpoicTBe 50, ¥ M30MUpPYIOLIHHA 3jieMeHT 520 pacmhoioskeH
MEXAY COCEIHUMU NEPBBIMU IbLIECYJIABINBAIOIINUME 3J1eMeHTaMu 510.

IlepBas cesasbiBarolas racTuHa 421a u BTOopas CBA3BIBAIOLIAS IUIACTUHA 4222 BEPXHETO
CBSI3bIBAIOLIETO yCTpoiicTBa 420 UMEIOT OAMHAKOBYIO KOHCTPYKTUBHYIO (POPMY MJIH Pa3IMYHbIE
KOHCTPYKTUBHbIE (OpMBI M MOTryT OBITb 0Opa3OBaHbI COEOUHEHHBIMH MapajlIeIbHBIMU
METAJIMYECKUMU CTEP>KHAMM PELIETKH WM CeTKOH JIXKOHCOHA, COOTBETCTBEHHO, B Ciydae
UCIIOJIb30BAaHUsl MApAJJICNIbHBIX METAJUIMYECKUX CTEP)KHEH pelleTKH, ILIHpPUHA CTep KHEN
pewmerku oO0bIYHO cocTaBysieT 20 MM - 60 MM, a IMPUHA LIeNel MEKAY CTEPXKHSIMH PEIleTKH
MOXeT OBITh ONpeneseHa B COOTBETCTBHU C AUAMETPOM YaCTHI[ KaTaJu3aTopa M HHEPTHOTO
Marepraia B (UKCHPOBAHHOM MPOMEXKYTOUHOM ciioe. Tpedyercs, uToObl mupuHa Imenel Obuia
MEHbIIIE TUaMeTPa HHEPTHOTO MaTepraia B (PUKCHPOBAHHOM MPOMEKYTOYHOM CJIOE M TUAMETPa
YaCTHI] KaTaJu3aTopa, YToOBl MPEAOTBPATUTh YTEUKY WHEPTHOIO MaTepuasia U MPEAOTBPATUTH
yTEeUKy KaTajnu3aTopa, U OObIMHO OHA cocTaBysieT 1 MM - 30 MM; B cllydae UCTIOJIb30BAHUS CETKU
JI’KOHCOHA PAaCCTOSIHHE MEXAY MPOBOJIOKAMU CETKU OOBIMHO cocTaBisier 1 MM - 10 MM, 9TOOBI
MIPENOTBPATUTD 3aCTPEBAHNE YACTULl KATAJIU3aTOPA MEXIY MPOBOJOKAMH CETKU.

IlepBas ces3biBaromas miaactTuHa 421a u BTOpas CBA3BIBAKOLIAS IUIACTHHA 4224 HUXKHETO
CBSI3bIBAIOLIETO yCTpoiicTBa 430 UMEIOT OAMHAKOBYIO KOHCTPYKTUBHYIO (POPMY HMIIH Pa3IMYHbIE
KOHCTPYKTHBHBIE (OPMBI M MOTyT OBITh OOpa3OBaHbl COENMHEHHBIMH NapaJuIeIbHBIMU
METAJUIMYECKUMH CTEP>KHAMU PELIETKU WJIH CETKOM JIXKOHCOHA, COOTBETCTBEHHO, B Clly4ae
UCIIOJIb30BAHUSl TMAPAJJICNIbHBIX METAJUIMYECKUX CTEPXKHEM pEeLIeTKH, IIUPUHA CTep KHEH
perreTku o0bIYHO cocTaBisieT 20 MM - 60 MM, a HIMPHHA INENeH MEXIy CTEepXKHSMHU PEeIleTKH
MOXKET OBbITh OIpenesieHa B COOTBETCTBUU C JUAMETPOM HaCTHIl KAaTalu3aTopa U HHEPTHOrO
mMarepuaia B GUKCHPOBAHHOM MPOMEKYTOUHOM ciioe. Tpebyercs, uToObl mupuHa 1menel Obuia
MEHbIIIE TUaMeTpa UHEPTHOTO MaTepuaia B (PUKCHPOBAHHOM MPOMEKYTOYHOM CJIO€ U TUaMeTpa
YaCTHI] KaTaJIu3aTopa, YTOOBI MPEAOTBPATUTh YTEUKY WHEPTHOTO MaTepuasia U MPEAOTBPATUTH
yTeUKy KaTaju3aTopa, U 0ObIMHO OHA cocTaByisieT 1 MM - 30 MM; B Clly4ae UCTIOJB30BAHUS CETKU
JI’KOHCOHA PAaCCTOSIHHE MEXAY MPOBOJIOKAMU CETKU OOBIMHO cocTaBisier 1 MM - 10 MM, 9TOOBI
MIPENOTBPATUTD 3aCTPEBAHNE YACTHULl KATAJIU3aTOPA MEXIY MPOBOJOKAMU CETKU.

Cxonpzsmas onopa 410 comepXUT MEpBYIO pelleT4yaTyr MiIacTuHy 412 u mepByro
HanpasBIIOIYKO 411 CkONbKEeHUsl, KOTOpas 3aKperUieHa Ha BHYTPEHHEN CTEHKe peaktopa 1 ¢
BOCXOJSILIMM MOTOKOM B IOJIOXKEHHUU B OCEBOM HAIPABJICHUM peakTopa 1 C BOCXOOSAIIHUM
MOTOKOM, Kpall MepBOH pelerdaTon muacTuHbl 412 mnepekpelBaeTcsi ¢ BO3MOXHOCTBIO
NepeMeIleHys C epBOU Hanpasisitowmen 411 CKOabkeHUs U YIUIOTHEH C IEPBOU HANPABIIAIOLLEH
411 cxonbXeHHs] C MOMOLIBI YIUIOTHUTENBHOro 3jeMeHTa. OAuH KOHEL YIUIOTHUTEJIBHOTO

JJIEeMEHTa 3aKperuieH Ha oOonme mepBoil pemerdyaroll miactuabl 412, a npyroil KoHen
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YIUIOTHUTEJIBHOTO 3JIEMEHTA MEPEKPBIBAETCS ¢ BO3MOKHOCTBIO MEPEMELIEHUsI C MOBEPXHOCTHIO
nepsoil Hampasisiromen 411 cxonbxkenus. Ilepsas Hampasmsromas 411 ckonbxeHUs
pacroJIoKeHa Mo BCeH OKPYKHOCTH BHYTPEHHEH CTEHKU peakTopa 1 ¢ BOCXOISILIUM MIOTOKOM, a
JUIMHA nepBou Hanpassirowen 411 ckonbxxenus cocrasisieT 10 MM - 500 MM, IpeANOYTUTENBHO
30 MM - 300 mM. Eciu niimHa CIMIIKOM Majia, TO MOKET JIEFKO ITPOUCXOIUTh 3aCOPEHUE U3-32
CIIMIIKOM HEOOJBLIOr0 MPOCTPAHCTBA JUIA IEPEMEINEHHs, YTO INPHBEAET K COKPALIEHHIO
Nepuoaa >KCIUlyaTalMy; €CIU JAJIMHA CJIUIIKOM BEJIMKA, TO IMPOCTPAHCTBO IJIsI NEPEMEIECHUs
KaTanu3aTopa OyIeT HaCTOJIBKO BEJIMKO, YTO KaTainu3aTop OyIeT cepbe3HO UCTHPATHCS, BBI3bIBAS
Takye MPOOJIeMbI, KaK YPE3MEPHOE KOJINYECTBO KaTATH3ATOPHON MBLIH.

IIpwxxumuoe ycrporicteo 10 comep:kur npwxUMHYK IuacTuHy 130a u  TpeTsro
HAIpPABJSOMYI 173 CKONBXKEHUs, KOTOpasi 3aKpeIUIeHa Ha BHYTPEHHEHN CTEeHKe peakropa 1 ¢
BOCXOJSLIMM IOTOKOM B OCEBOM IOJIOXKEHUH peakTopa | € BOCXOAAIIMM IOTOKOM, Kpai
NpWKUMHON muacTuHbl 130a mepekpslBaeTcst C BO3MOXKHOCTBIO IEpPEMELIEHUss C TPETbel
Hamnpasysiromen 173 CKOMbXEHUs U YIUIOTHEH C TPEThbEeH HANpaBISAOLIEed 173 CKONbXEHHs C
MOMOIIBIO YIIJIOTHUTENBHOIO 35ieMeHTa. OIMH KOHeEL[ YIIJIOTHUTENBHOTO 3JIEMEHTA 3aKperyieH Ha
obone mnpwkuMHOW mactuHbel 130a, a JApyrodl KOHEN YIUIOTHUTENBHOTO 3JIEMEHTa
MEPEKPBIBAETCS] C BO3MOXKHOCTBIO MEPEMEILCHUS C TOBEPXHOCTBIO TPETheN HampasJsiromen 173
CKOJbXeHUsl. TpeTbst Hampasisirolast 173 CKONBXKEHUs PAaCIOJIOKEHAa IO BCEH OKPYXKHOCTH
BHYTPEHHEHN CTEHKH peakTopa 1 ¢ BOCXOASAIUM IMOTOKOM, a JUIMHA TPEThEe Harpasisitomen 173
ckonbkeHust cocrasisier 10 mm - 500 mm, mpennourutenbHo 30 mm - 300 mm. Ecnau nnuna
CIIMIIKOM Majla, TO MOXKET JIErKO TPOU3OWUTH 3aCOpeHHe M3-332 CIHMILIKOM HeOOJBIIOro
IPOCTPAHCTBA AJIA MEPEMELIEHUs], YTO NMPUBEAET K COKPAIIECHUIO NMEePHOAA SKCIUTyaTalluy; €CIIH
JUTMHA CITUIIKOM BEJIUKa, TO MPOCTPAHCTBO JJIsl MEPEMELICHUsT KaTanu3aropa OyieT HacTOJNbKO
BEJINKO, YTO KaTajau3arop OyneT Cepbe3HO HCTUPATBHCS, BbI3bIBAsS TaKHe MpPOOJEMbI, Kak
Ype3MEPHOE KOJNYECTBO KATAIU3aTOPHON MBUIH.

Hapy)xHasi NOBEpPXHOCTh NEPBOrO MbLIEyJaBIuBaromero sjieMenta 510 obepHyTa
MPOBOJIOYHONM CETKOM U3 HEp)KaBEIIlel CcTaau uid ceTkoll JIXKOHCOHa, W TepBbId
NbUICYJNABIUBAOIUNA 3JeMeHT 510 3amonHeH WHEPTHBIM HANOJNHSIOIUM MAaTepHAIOM  IJIs
yIaBiIMBaHUS W cOopa KaTaJM3aTOPHOHW TMbUIM. WHEPTHBI HANONHSIOUINA MaTepua
npeacrasisier coboil omuH WM Ooyiee MaTePHAOB U3 KEPAMHUYECKUX INAPUKOB U3 WHEPTHOTO
OKCHJA ATFOMUHUS, MIOPUCTBIX KEPAMHUYECKHUX YaCTHUL U MOPUCTOrO METAIIMYECKOrO MaTepuana,
NPEANOYTUTENIPHO TIPEACTaBIsIeT COOOM KepaMH4ecKHe INApUKH W3 HMHEPTHOTO OKCHIA
ANIOMUHUS, eme OoJjiee MPEeANOYTUTENbHO NPEACTaBiIAeT COO0M KepaMHU4ecKHe MApUKU U3
UHEPTHOrO okcuaa amomuHus ¢ 93-30. Ilepbiii mbuieysnaBiauBaroliui dyieMeHT 510 umeer

oy dopMmy U3 mEIMHApPUYECKoW (opmbl, kyOuueckoit ¢opmbl, poMmOudeckoi (Hopmel,
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(opMBI TIPSMOYTOJBPHOTO TMapaJUIeNeNuIela U MHOTOYTOJNIbHON (hOPMBI, MPENNOYTHTEIBHO
uMeeT LWIMHIPUYECKYI0 (OpMy, BBICOTa IEPBOTO MbUICYJIABJIMBAIOIErO 3jeMeHTa 510
cocrasysgeT 10 mm - 1000 MM, npeanoururensHo 30 MM - 200 M.

IlepBas cBsa3bIBaroLas racTuHa 421a u BTopas CBA3BIBAIOLIAs ILUIACTUHA 4222 BEPXHETO
CBSI3BIBAIOLIETO YCTPOHCTBA 420 UMEIOT OMHAKOBYIO KOHCTPYKTUBHYIO (POPMY MM Pa3jIUYHbIC
KOHCTPYKTUBHBIE (OpMBI U 00pa30BaHbl COEJUHEHHBIMH IapaJUICIbHBIMU METaJUTHYECKIMU
CTEP>KHSMU PELIETKH WK CeTKOHN J[>KOHCOHA, COOTBETCTBEHHO. IlepBast CBsA3bIBarOLIas MJIaCTUHA
421a u BTOpas CBA3BIBAIOLIAS IUIACTHHA 4222 HUXKHETO CBA3BIBAKOLIErO yCcTpoiicTBa 430 UMEIOT
OJIMHAKOBYIO KOHCTPYKTUBHYIO (DOPMY WIJIM pa3IMYHbIe KOHCTPYKTUBHBIC (POPMBI 1 OOpa30BaHbI
COCIMHEHHBIMH MApAJJIEIbHBIMU  METAIJIMYECKUMH CTEPKHSAMHU PELIeTKH WM  CeTKOHN
JI>KOHCOHA, COOTBETCTBEHHO.

Wzomupyrommii  snemednt 520 mpencraBiseT coOOH TpaHYJUPOBAaHHBIA  3JIEMEHT,
BBITTOJIHEHHBIN U3 3JJACTUYHOTO MaTepuaa, B KOTOPOM TPaHyJjbl UMEIOT (OPMY, BKITFOYAOILYIO
onHy win 6osee u3 chepudeckoi Gopmbl, GOpMBI TTOTOCH], MHOTOYTOJIBHON (OpPMBI, 3yOUaToi
chepuueckoit ¢opmbl u GopMbl OJIOKA, a DSJACTUYHBIA MaTepuaj MPENCTaBysieT COOOM
TEPMOCTOMKHUI Kay4dyKOBbI MaTepual, B YaCTHOCTH, OAWH WJIH Oolee MaTepuasoB U3
CHJIMKOHOBOTO Kay4yKa, OOPCHJIMKOHOBOIO Kaydyka M (PpTOPCHIMKOHOBOro kayudyka. Korma
KOJINYECTBO IbUIH, OCAXIEHHOH B (QUIbTpyromeM ycrpoiicrBe 50, yBenMuMBaeTCss A0 TaKOM
CTEIEHH, YTO YBEJINYUBAETCS Mepenaj JaBICHUs B CJI0€ 3aChIIKH, TIEPBbIN MbIIEYJIaBIUBAO NN
snemMeHT 510 nedpopmupyercs B paguaibHOM HAIllPaBJIEHUH U CXKUMAET W30JUPYIOIIUN 3JIEMEHT
520, Tak 4TO pacxon marepuaisa B (GHIbTPyIOIIEM YCTpoWcTBe S0 yBETMYMBAETCS, OCAXKICHHUE
nbUIM B (QUIBTpYyOLEM ycTpoiicTBe 50 yBEeIMUYMBAETCS, U POCT Nepenana NaBieHHs B CIIOE
3aCBINKH YMEHbBIIAETCS.

Han sropeiM cioem 30 3achIKu KaTanu3aTopa PaclojoKeHAa NPV>KUMHAsL KPBILIKA,
KOTOpasi MPEACTaBIsIET COOOH OCHOBHYIO OAJTKy, COCTOSIIIYIO M3 MHOKECTBA IBYTABPOBBIX OAJIOK
M 3aKPETUICHHYIO Ha BEpXHEH 4acTH MprKuMHOro yerpoiictea 10. OnopHas rutactiuaa 810 u/wnm
3amuTHbIA cnor 830 pacmonokeH(bl) HAa HIDKHEW wactu miepBoro ciost 30  3aceinku
katanu3aropa. B ciydae, korna obecrnieueHsl kak onopHasi miactuHa 810, Tak U 3alUTHBIN CJIOH
830, 3ammTHbI cinok 830 pacnosio:keH HaJl ONOpHOH mnacTuHou 810.

UroObl mpeononeTb HEOOCTATKH NPEAIIECTBYIOMIETO YPOBHS TEXHUKH, HACTOSIIEe
n3o0pereHne oOecreYnBaeT peakTop | C BOCXOMSINUM IOTOKOM, B KOTOPOM PAacIIOJIOKEH
CBSI3aHHBIA CJIOM Ui (QUIBTPAMM W OCAXIEHHUS NbUIM, 4TOObI 3()(EKTHBHO YMEHBLIUTH
UCTUpAaHHWE YaCTUIl KaTaliu3aTopa BO BpeMs IEPEMELICHUs, MPOAIUTh CPOK CIYXKOBI

KaTajin3aTopad, HEIMPEPBIBHO YAAJIATH KAaTAJHU3ATOPHYHKO MbLIb B MNPOHECCE PEAKIHUU, ITOBBLICUTDH
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OIHOPOJAHOCTb PEAaKLUH, 3HAYUTEJbHO YMEHBIIUTb POCT INEpenana AaBiI€HUs B CJIO€ 3aCBIIKU
KaTaJIM3aToOpa U MOANIEPKUBATH CTAOUIIBHYIO JTIUTEJIBHYIO padoTy peakTopa.

B peakrope 1 ¢ BOCXOAALIMM IOTOKOM IO HACTOSIIEMY HM300pPETEHHIO BEPXHsISI 4acTb
nepBoro cyost 30 3acChINKU KaTajlu3aTopa NpUMbIKaeT K ¢uibTpyroeMy ycrpoictBy 50. Korna
nepsblii cnoi 30 3achIIKM KaTalu3aTopa pacliupsiercs, ckoap3sdwmas omnopa 410 u HuxkHee
CBsI3BIBaKOLee yCTPOUCTBO 430 NEeNHCTBYIOT OJAHOBPEMEHHO, TaK 4YTO CKOJsb3silass omopa 410
nepeMelaeTcs BHU3, a HIWKHEE CBs3bIBarollee ycTponcTBo 430 mepemernaercss BBEpX; Koraa
nepBblil cnoli 30 3achIIKM KaTajnu3aTtopa CXKUMAaeTcsl, CKoap3simass onopa 410 u HuxHee
CBs3BIBaKOLIEe yCTPONCTBO 430 NENHCTBYIOT OJHOBPEMEHHO, B YAaCTHOCTH, CKOJb3sINasi ONopa
410 nepemeniaeTcs BBEPX, a HUXKHEE CBA3bIBaOLIee yCTpoilcTBO 430 mepemMelnaercsi BHU3, Tak
YTO KaTaJIu3aTOp B CJIO€ 3aChIIKU KaTajau3aToOpa PAaBHOMEPHO IEPEMEINAETCS B OCEBOM
HANpaBJIEHUH, TaKUM OOpa3oM, CHIDKAETCSl JIOKAJIbHOE COINPOTHBJIEHHE W BBIPABHHBAETCS
nepenan gasjeHus B cioe 30 3aChINKU KaTalIu3aTopa.

B peaxtope 1 ¢ BOCXOISIIMM MOTOKOM IO HACTOSIIIEMY HM300PETEHUIO HWKHSAS YacTh
BTOpOro cyost 30 3aChINKHU KaTajJu3aTropa NMpUMbIKaeT K ¢uisTpyromeMy ycrpoictsy 50. Korna
BTOpOU cjioi 30 3aChINKM KaTaau3aTopa pacliupsieTcs, NpuxkuMHas ractuHa 130a u BepxHee
CBSA3BIBAKOLIEE YCTPOHCTBO 420 AEMCTBYIOT ONHOBPEMEHHO, TaK YTO MPWKUMHas utactuHa 130a
MepeMeIaeTCsl BBEPX, a BEPXHEE CBsA3bIBAaIOIlEee YCTPOUCTBO 420 mepemeraercs BHU3, KOraa
nepsblil cyior 30 3acChIKK KaTaau3aTopa CXKUMAEeTCs, mpvkuMHas niactuHa 130a u BepxHee
CBA3BIBAIOLIEE YCTPOMCTBO 420 NEHCTBYIOT OJHOBPEMEHHO, B YaCTHOCTH, CKOJb3sIIasl OIopa
130a nepemMelaeTcsi BHU3, @ BEpXHEE CBsI3bIBAIOLIEE YCTPOMCTBO 420 nmepemelnaercst BBEpX, Tak
YTO KaTajJu3aTOp B CJIO€ 3aChIIKM KaTaau3aTopa IEepeMeIlaeTcss PaBHOMEPHO B OCEBOM
HANpaBJIEHUH, TaKUM OOpa3oM, CHIKAETCS JIOKAJIbHOE COIMPOTHBJIEHUE W BBIPABHHBAETCS
nepenaj gasjeHus B cioe 30 3aChIIKU KaTalu3aTopa.

IIo cpaBHeHMIO C NpPENIIECTBYKOIIMM YPOBHEM TEXHHMKH, PEakTop 1 C BOCXOSIIUM
MIOTOKOM, 00€CIIeunBaeMbIil HACTOSLIUM H300PETEHHEM, UMEET CIICAYIOIIHE MPEUMYLIECTBA.

1. B peaktope 1 ¢ BOCXOASIOIMM TOTOKOM IO HAacCTosALIeMy H300pereHuro cioit 30
3aCBINKU KaTaJu3aTopa pas3iesieH Ha nepBblid ciioi 30 3aChiMKH KaTaau3aTtopa u BTOpoi cioit 30
3aChINKH KaTaJM3aTopa MyTeM PACIOIOKEHUS CBSI3AHHOTO CJIOS AUl (PHIBTPALIUA U OCAKACHUS
NbUTH, BEPXHEE CBs3bIBarollee yCTpOHCTBO 420 M HUKHEE CBs3bIBarollee ycTpoictso 430 B
CBSI3aHHOM CJIo€ Ui (DUIIBTpAllMi M OCAXAEHUs] NbUIM, COOTBETCTBEHHO, COEIUHEHBI C
npwkuMHOM mnactuHOM 130a u ckonb3simier omopor 410 M mepeMemarOTCs CBSA3aHHBIM
oOpazom, mpwkuMHas mactrHa 130a 1 ckonb3smast onopa 410 MoryT nmepememaTbcst BBEpX U
BHHU3, B TO BpeMsl KaK (puibTpyromee yecTpoicTBo 50 st CBA3aHHOTO oS 11l QUIBTPALMK U

OCAXKJEHHSI BTN 3a(UKCUPOBAHO.
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2. Ces3aHHBI CIOW Ui (QUIBTPAlMM W OCAXAEHUS TBUIM CBA3aH C MPWKUMHOM
mactuHor 130a u ckonp3smedn onopon 410. Korna sropoii cioi 30 3achIKy KaTaau3aTopa
pacmmpsiercs, NpvkHMHAs IulacTuHa 130a M BepxHee CBsA3bIBAKOLIEE YCTPOUCTBO 420
JENCTBYIOT ONHOBPEMEHHO, U NPMXKUMHas racTuHa 130a nepemeriaercst BBEpX, B TO BPEMsI KaK
BEpPXHEE CBs3bIBAIOIEE YCTPOUCTBO 420 mepemeniaeTcsi BHU3, Korna nepsbiil cioi 30 3achinku
KaTajqu3aTopa CKUMAeTCsl, MpUXKUMHAs iacTuHa 130a U BepxHee CBSA3bIBAOLIEE YCTPONCTBO
420 nedCTBYIOT OAHOBPEMEHHO, B YAaCTHOCTH, CKOJb3simas onopa 130a mepemeniaercss BHU3, a
BEpPXHEE CBsA3bIBarOLee yCTPONUCTBO 420 mepemernaercsi BBEPX, TaK YTO KaTajJu3aToOp B CIIOE
3aChIIKK PAaBHOMEPHO MEPEMEIAeTCss B OCEBOM HAIPABICHHH, TaKUM OOpa3oM, CHUXKAETCS
JIOKaJIbHOE CONPOTUBJICHUE U BBIPABHUBAETCS MEPENaj AABIEHUS B CI0€ 3aChINKU KaTaJIA3aTopa.

3. ITocpencTBoM pa3MeIneHusl CBSI3aHHOTO CJIOS ISl (QUIIBTPALIMH U OCAKIACHUS TbUTH B
peaktope | ¢ BOCXOSAIINM IMOTOKOM 10 HaCTOSIIEMY H300PETEHHUIO, C OJHON CTOPOHBI, YAApHOE
BO3/IEHCTBHE MCXOAHBIX PEAKLIMOHHBIX MAaTepHUAJIOB HA BTOPOM cjaoi 30 3aChINKU KaTalIu3aTopa
racuTcs U OBICTPO YMEHBINAETCS, UCTUPAHUE YACTHUL] KaTaJN3aTOpa 3HAUYUTENIbHO CHIDKAETCS, U
KOJIMYECTBO OOpPAa3yIOIIEHCs] MbUIM 3HAYUTENPHO YMEHBINAETCS, TAKHUM OOpa3oM, Iepernan
TaBJIEHHsI BO BTOPOM cJioe 30 Cliost KaTau3aTopa peryaupyercs 10 0ojee HU3KOro YPOBHS, B TO
BpeMsl Kak HeOOJbILIOe KOJIMYECTBO IbLIM, TIeHEepHpyeMoil mepBbIM cioeM 30 3achiIKu
KaTanu3aTopa, (QUIBTPyeTCs M OCAKAAETCS uepe3 CBI3aHHbIM CIoW 1id (QuiIbTpauuud u
OCAKIEHUs MNbUIM, W Iepemnaj AaBjleHHus B NepBoM cyioe 30 3aChIIKM KaTaau3aTopa MOKHO
3¢ $eKTUBHO KOHTPOJIHPOBATH.

4. B cBsi3aHHOM cJ10€ JUIsl (PMIIBTPALIMY M OCKIACHUS MbUTH PACIIONOKEHB! (PHIBTPYIOIINE
ycrporictBa 50, M u3OmUpyrOIue 3JeMeHThl 520 pacrhoiokKeHbl MeXAy (QUIbTPYIOIIUMU
ycrporictBamu 50, Tak 4YTO KOJUYECTBO IMbUTH, OCAKACHHOW B cioe uis (QuiubTpanuu u
OCAKIEHUs TMbUIM, YBEJIMYMBAETCS PAaBHOMEPHO U MEMJIEHHO C YBEJIWYEHUEM Iepernana
JaBJIEHUs, B TO BPEeMs KaK KOJHYECTBO OCAKACHHOM MbUTH MOXKET ObITh 3HAYUTEIHHO YBEIUYCHO
B OrPAaHMYEHHOM TPOCTPAHCTBE CJOS IS (PHIIBTPALMU M OCAXKIEHHUs IbUIM, HO Iepernan
JaBJIEHUsI B CJI0€ [T QUIBTPALIMU U OCAKACHUS MBI OTHOCUTEIBHO MaJ.

Kak mokazaHo Ha ¢wur. 25, KOHKPETHBIH MpOLEcC pPEeakUUd TOSCHEH Ha NpUMepe
nporecca JKUAKO(A3HOro THAPUPOBAHUS HE(PTENPOAYKTA: BOAOPON U CHIPHEBOE MAcCIo
pacTBOPSIOT M CMEIMBAlOT B cmecutene 850 Bomopoma um Macna ¢ oOpa3oBaHHEM
ra30kKMIKOCTHOW CMECH WIIM JKUKO(A3HOTO MaTepuala, B KOTOPOM PacTBOPEH BOJOPOI;, CMECH
BBOJSIT B Ka4eCTBE IOJABAEMBIX MATEPHUAIOB AJIsI PEAKLMM THAPUPOBAHUS C BOCXOASIIHUM
IIOTOKOM B peakTop 1 ¢ BOCXOASIIMM MOTOKOM 4Yepe3 BXOJ MJIsl PEaKLIMOHHOIO Marepuala, a
3aT€M OHA MPOXOAUT Yepe3 CKOoNb3AImy onopy 410, nepselil cioi 30 3aChIIKM KaTaau3aTopa,

CBSI3aHHBIN cloil 12 nnst GuiabTpauuu M OCAXKIEHUs MbUIM, BTOPOM cyo 30 3achIKd
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KaTaJIn3aTopa U NPUKUMHOE YCTPOUCTBO 10 mociie1oBaTeNnbHO, a 3aT€M MaTepuasbl NOKUIAOT
peakTop 1 ¢ BOCXOASAIIMM MOTOKOM B BHJE NMOTOKA PEAKLUUU THAPUPOBAHUS C BOCXOASILIUM
MIOTOKOM 4€pe3 BbIXOJ AJI PEaKLIMOHHOTIO MaTepHuania.

Bo Bpemst HopManbHOM pabOThI M3-32 OCOOEHHOCTEH Ipolecca peakuy noj AeiCTBUEM
BBITAJIKUBAIOIEH CHJIbI MEpBbI caoi 30 3achIIKU KaTaau3atopa U BTOpOW cioi 30 3achInku
KaTajqu3aropa IIOCJ€ IIOJa4ud MaTepuajia HaxXxOASATCs B PACLIMPEHHOM COCTOSIHUM W
NepeMeLaloTCs BBEPX U BHU3 ¢ KoylebaHusMU nojada marepuaia. [locpencTsom obecneueHust
CBSI3aHHOTO CJIOST JJIsl (PYUIbTpALUK U OCAKACHHS NbLUTH U KOMIIOHOBKU CBSI3aHHOTO CJIOSI JJIst
(UIbTpaUU U OCAKAEHUS MbUTM TAaKUM OOpa3oM, YTO OH CBSi3aH M paboTaeT CO CKONb3sIen
onopol 410 m npwxuMHBIM ycTpoiictBoM 10, npwxkumHas nnactuHa 130a u BepxHee
CBsI3bIBaKOLIEE YCTPOUCTBO 420 AEHCTBYIOT OJHOBPEMEHHO, T.€. MpHKuUMHas miactuHa 130a
MepeMeIaeTCsl BBEPX, a BEPXHEE CBA3bIBaIOLlee yCTPOHCTBO 420 mepemelnaercs BHU3, KOraa
BTOpON cyior 30 3aChINKM KaTaau3aTopa CoKUMAeTcs, MprkumHas miactuHa 130a u BepxHee
CBsI3bIBAKOLIEE YCTPONCTBO 420 NEeMCTBYIOT OHOBPEMEHHO, B YaCTHOCTH, NMPUKUMHAS IJIACTHHA
130a mepemelnaercss BHU3, a BEpPXHEE CBsA3bIBAKOLIEe yCTponcTBO 420 mepemernaercss BBEpX,
kKoraa nepsblii ciod 30 3aChIIKM KAaTaJIM3aTOpPa PACIIUPSAETCS MU CXKUMAETCs, CKOJIb3sIIast
onopa 410 u HIKHee CBs3bIBaKOLIEe YCTPOUCTBO 430 nelCTBYIOT OAHOBPEMEHHO, B YaCTHOCTH,
ckonb3swmas onopa 410 nepemeinaercs BBEpX WINM BHU3, B TO BPEMs KaK HUXKHEE CBSI3bIBAIOLICE
ycTpoiicTBO 430 mepeMelnaercsi BHU3 WIM BBEPX, TaK YTO KAaTaJIU3aTOP B CJIOE 3aCBIIKH
PaBHOMEPHO IEPEMEINAeTCs] B OCEBOM HANPABIEHUU, TaKMM OOpa3oM, CHIDKAETCs JIOKAJIbHOE
CONPOTHUBJIEHUE U MEPENa AaBIEHUS B CJIO€ 3aCBINKU KaTaIU3aTOPa BbIPABHUBAETCS.

KonkpeTHble COCTaBBl CHIPHEBOIO Macia, HUCMOJAb3YEMOro B BomiomeHusix 14 u 15
HACTOSILIErO M300peTeH s, MoKa3aHbl B Tabauie 6. KaramusaTopom, HCIONb3yeMbIM B PEAKLIUSIX
rugpupoBanus B BomuowmeHusix 14 u 15, sensercs FHDO-18 or HayuHO-HCCIen0BaTENbCKOTO
UHCTUTYTa HEPTEXMMUYECKHX TeXHOoNoruid @DyIiyHs, a 3alUTHOE CPENCTBO MPENCTaBISET
coboii FBN-03B01 oT Hay4HO-HCCIEAOBATENILCKOTO HHCTUTYTA HE(PTEXUMHUYECKUX TEXHOJIOTHI

QyryHs.

Bonnomenue 14
Hcnone3yror peaktop 1 C BOCXONAIIMM TIOTOKOM IO HACTOSALIEMY H300pPETEHHUIO.
ChlppeBO€ Macio W BOAOPOXN CMEMIMBAOT B OOBIMHOM CTaTUYECKOM CMecHuTene (MOIeb
SV2.3/25-6.4-500), a 3aTeM cMeChb BBOIST B Ka4eCTBE MOJABAEMBIX MAaTEpPHAJIOB B peakTop 1 ¢
BOCXOMSIIUM IMOTOKOM (ImameTp peakropa 1 ¢ BOCXOISILIMM MOTOKOM cocrtaisier 100 mwm),
KOTOPBIA COAEP>KUT CKOIb3sAImyr onopy 410 Beicoroir 80 mM, nepsbiii ciont 30 3aChINKU

KaTanu3aTopa BeicoToN 400 MM, CBA3aHHBIHN CJION A PUIIBTPALIMN U OCAXIEHUS MTbUIA BBICOTOM
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260 mM, BTOpOU cior 30 3achinku Kataiausatopa BbiCOTOW 800 MM M ONPUKMMHOE YCTPOHCTBO
BBICOTOM 60 MM MOCIEAOBATENbHO B HAIIPABICHUHU MOTOKA MaTepHala; CKoyb3sias onopa 410
COZEPKUT MEPBYI0 HANpPaBIAOIMYIO 411 CKOMBXKEHUSA U NEPBYHO PELIETYATYIO IUIACTUHY 412, u
JUIMHA NepBOU Hanpasisitomei 411 ckonbxenus coctasisieT 80 MM, IPHUKUMHOE YCTPOUCTBO 10
COZIEPIKUT TPETHIO HAMPABISAIOMYIO0 173 CKOJbKEHUsI U NMPUAKUMHYI0 ractuny 130a, u nimHa
TpeThel Harpasisouel 173 ckobkeHus: cocTaBisaeT 60 MM; CBA3aHHBIN CIIOH 11 (PHIBTPALIUH
U OCAXKICHHUS TMbUIM CONEPKUT BepXHee CBs3bIBaromee ycrpoiictBo 420, duubTpyroiiee
ycTpoicTBO 50 M HUKHEe CBsi3blBarollee yCTpouCTBO 430, BepxHee CB3bIBAIOLEE YCTPOUCTBO
420 comep>KUT NEPBYIO CBA3BIBAKOIIYIO IIACTUHY 421a, BTOPYIO CBS3BIBAIOLIYIO MJIACTUHY 422a
Y MHOXECTBO IEPBBbIX HAMNPABISIOLINX 3JIEMEHTOB 423a, U HUJKHEE CBSI3bIBAIOIIEE YCTPOMCTBO
430 Takske COAEPKUT NEPBYIO CBA3BIBAIOINYIO INIACTUHY 4214, BTOPYIO CBSI3BIBAIOLIYIO MIACTUHY
422a ¥ MHOKECTBO IEPBbIX HAMPABJSAIOLIUX 3JIEMEHTOB 423a, MEXIy BTOPOH CBA3BIBAKOLIEH
MJIaCTUHON 4222 BEPXHEro CBA3BIBAIOILIETO yCTPONHCTBA 420 1 epBON CBA3BIBAKOLIEH MJIACTUHON
421a HIKHETO CBS3bIBAMOIIEro ycTpoicTa 430 pacnonoxkeHo puiabpTpyromee ycTpoiictso S50, B
bunpTpyromemM ycrpoiictee S0 obecredeHbl MepBble MbLUICYJIABIUBAIOIINE 3JeMeHThl 510, u
MEXAYy COCEIHHMH TEepPBbIMHU  MbUIEYJIABIUBAIOIIUMHE  3i1eMeHTamMu 510  oOecneueH
M30JUPYOIUI 31eMeHT 520; BHEIIHsIsI MOBEPXHOCTh (PUIBTPYIOIIero ycrpoiicrea 50 obepHyTa
cetkoii JI>koHCOHa, U PuibTpyromIee yCTpoicTBo SO 3aMOIHEHO KePAMUYECKIMH [apUKaAMH U3
UHEPTHOIO OKCHAA AIOMHUHUA C ¢3-0, NEpBbIM MbUICYJABIMBAIOUN 35eMeHT 510 umeer
LIHHAPUYECKYIO0 (opMy U uMeeT BbicoTy 120 MM; mepBas cBs3bIBaroInas ractuHa 42la u
BTOpasl CBsI3bIBAIOIIAsl IUIaCTMHA 422a BEPXHEro CBA3BIBAIOINErO ycTpoiicTBa 420 uMeEroT
OIMIHAKOBYIO KOHCTPYKTHBHYIO (opMy U 00pa3oBaHbl COEAMHEHHBIMH IapayjieIbHbIMU
METAJUINYECKUMH CTEPKHSAMU pelIeTKU MUpUHOW 40 MM CO LIENsAMHU IIUPUHON 2 MM MEXIY
CTEP>KHSMH PELIETKH, MepBasi CBS3bIBAIOINAs IJIACTUHA 421a 1 BTOpas CBA3BIBAIOLLAS IJIACTHUHA
422a HWKHETO CBSA3BIBAIOIIETO YCTPOiicTBa 430 MMEIOT OAMHAKOBYKO KOHCTPYKTUBHYIO OpPMY U
JUIsl HUX HCMOJB3YIOT CeTKy JKOHCOHA € IIaroM s4eek 2 MM, H3O0JUPYIOIIMUH 351eMeHT 520
00pa3oBaH 3JACTHYHBIMU CHEPHUUECKUMH YaCTHIIAMU M3 CHJIMKOHOBOTO Kaydyka. IIpmkumHuas
KPBILIKA MPEICTABISET COOOH HeCYIy0 OaNOUHYI0 KOHCTPYKLIHIO, COCTOSIIIYIO U3 IBYTaBPOBBIX
Oanok. B mporecce 3anoqHEHNsT KQXKIBIA CIION 3aCBhITKU YIUIOTHSIOT M 3aIONHSIOT. Pe3ynbrarsl

U3MEpPEHUIl peCTaBIeHb! B TAOMUIE 8.

Bomnomenue 15
Ucnonb3yror peaktop 1 € BOCXONALIUM TOTOKOM IO HACTOSIIEMY H300PETEHUIO;
CBIPEBOE MAaCjO M BOJOPOJ CMEIIMBAIOT B TPyOUaTOM IUCIIEpraTope C HEOPraHUYeCKOU

MeMOpPaHOH, U BOJOPOJ AUCHEPTHPYETCs C MOJIYyUYeHHEM MUKPOIY3BIPbKOB pazMepoM 50 HM, a
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3aTeM MPOHUKAeT U3 TPyOKU C OOpa3oBaHMEM CMECH C JKUIKOCTHIO, BBEAEHHOW B OOOJIOUKY,
3aTeM CMECh BBOIST B Kau€CTBE MOAABAEMBIX MATEPHUANIOB B PEAKTOP 1 C BOCXOAALIMM MOTOKOM
(nuametp peaktopa 1 ¢ BocxomsmuM motokoM coctasisier 200 Mm); peakTop 1 ¢ BOCXOASIINM
IIOTOKOM COAEPKUT OmnopHyro mactury 810, samurHbii cimon 830 BeicoTOn 200 MM,
ckonp3smyo onopy 410 Beicotoit 100 mm, nepsbiil cioil 30 3aChIIKM KaTalu3aTopa BBICOTOM
800 MM, CBs3aHHBIN CJIOH U PUIBTPALIMN M OCAKACHUS MbLIH BBICOTOI 300 MM, BTOpPO# Cloi
30 3aceinku Katanu3atopa BbICOTOH 600 MM, mpuxumHOe ycTpoiictBo 10 BbicoTON 80 MM M
NPWKUMHYIO KPBIIKY BbICOTON 100 MM mocienoBaTesNbHO B HAIIPAaBICHUHU MOTOKA MaTepHaa,
omopHass tiactuHa 810 oOpa3oBaHa COEOUHEHHBIMU TAPAJUICBHBIMUA METAJUTHYECKUMU
CTEP>KHAMH PELIeTKH, U Ha BEPXHUE IOBEPXHOCTU CTEP>KHEH PELIEeTKH YJIOXKEHA CeTKa W3
Hep>KaBerLel cTanu ¢ pasmepoM sideek 10 memm;, ckonb3sAwmas onopa 410 comepKuT nepayro
HampassrOmMyo 411 ckonbXeHHWs M MEepPBYK) pelleTdaTyr MmiuacTuHy 412, u anuHa nepBon
Hampasisiromenn 411 ckonbxenust cocrasisier 100 mm; ckonpssmas onopa 410 coxmep:xut
TPETBI0 HAMNPABJISAIOLIYI0 173 CKONBXEHUs U NPWXKUMHYK IutacTuHy 130a, m pyimHa TpeTbel
Hanpasisirouet 173 ckonbxkeHust coctaBisier 80 MM; CBA3aHHBIA CIIOH 11s1 QuiasTpanuu u
OCAXXIEHHs] TBbUIM CONEPXKUT BEpXHEE CBs3bIBaKOINEe ycTpoicTBo 420, QuubpTpyromee
yCcTporcTBO 50 M HMXKHEE CBsi3bIBarOIEe YCTPOUCTBO 430, BepXHee CBS3bIBAIOLLEE YCTPOUCTBO
420 conep>KUT NEPBYIO CBA3BIBAKOILIYIO IUIACTUHY 421a, BTOPYIO CBSI3bIBAIOLIYIO IJIACTUHY 422a
1 MHOXKECTBO IEPBBbIX HAMNPABIIOLINX 3JIEMEHTOB 423a, U HUXKHEE CBSI3bIBAIOILEE YCTPOMCTBO
430 Takke CONEPIKUT MEPBYIO CBA3BIBAIOIIYIO IIACTUHY 4214, BTOPYIO CBSI3BIBAIOLIYIO TUIACTUHY
422a ¥ MHOKECTBO TMEPBBIX HAMPABIIOLINX 3JIEeMEHTOB 423a, (uibTpyrouiee ycrpoiictBo 50
pPacmoyIOXKEHO MeEXAY BTOPOHM CBS3bIBAIOIEN IJIACTUHOM 422a BEPXHEro CBA3BIBAIOLIETO
ycTporicta 420 1 nepBON CBsI3bIBAIOIIEH MIACTUHON 421a HUKHErO CBSI3bIBAIOLIETO YCTPONCTBA
430, B punbTpyromeM ycrpoiictee S0 obecrieueHbl MepBble MbLIeYIaBINBAIOIINE dJIeMEHTHI 510,
U MEKAy COCEOHHMH TMEPBBIMH IbUICYJABIMBAOLMIMME 3jJeMeHTamu 510 obecneueH
U30JIUPYOIUI 31eMeHT 520; BHEIIHsIsl MOBEPXHOCTh (PMIBTPYIOIIEro ycrpoiictea S0 obepHyTa
cetkoii JI>koHCOHA, U (PrbTpyrOIee yCTporcTBO SO 3aMOIHEHO KEPAMUYECKUMU IMapUKaMU 13
WHEPTHOTO OKCHZA aJIOMHHUSA € ©3-6; QuibpTpyromee ycTpoicTBo 50 MMeeT LMIHHAPHYECKYIO
dbopmMy u umeet BbicoTy 120 MM; miepBasi CBA3bIBAIOIAs TUIACTHHA 421a 1 BTOpasi CBSI3bIBAKOIIIAST
nnactuHa  422a  BepxHEro  CeBsA3bIBAKOLIEro  ycrpoicrBa 420 UMET  OJUHAKOBYIO
KOHCTPYKTHBHYIO (opMy U 00pa30BaHbl COEAMHEHHBIMH MapajUIeNbHBIMA METaJUTMYECKIMHU
CTEP>KHAMH PELIEeTKH MUPUHON 40 MM CO LIEISIMU ITUPUHON 2 MM MEXy CTEPKHAMU PELIETKH,
nepsasi CBsi3bIBaIOINast IulacTuHa 42la m BTOpas CBA3BIBAKOLAs IUlacTHMHA 422a HIXKHEro
CBSI3bIBAIOIIETO ycTpoicTBa 430 MMEIT OIMHAKOBYH) KOHCTPYKTHUBHYIO (OpMy, M IS HHX

UCIIOJIB3YIOT CETKY JIPKOHCOHA C IIarom siueek 2 MM; U30JUPYIOIH 351eMeHT 520 nmpencrasiiser
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COOOM 3JIACTUYHBIN JICHTOYHBIA 3JIEMEHT, W3TOTOBJIEHHBI W3 OOPCHJIMKOHOBOTO KaydykKa.
[IprwxumHas KpbIIKa MPEACTABISIET COOON HECYIYI0 OATOYHYI0 KOHCTPYKIUIO, COCTOSALIYIO U3
IBYTaBPOBBIX Oaiok. B mporecce 3amoHeHus KaKIbIi CJION 3aChITKH YIUIOTHSIFOT U 3aTIOJHSIEOT.

PesynbraTsl U3MepeHui npeacTaBiIeHsl B Tabaule 8.

Tabnuma 8. PesynbraThl n3MepeHuit

Bomnomenue 14 Bomnomenue 15
Kaxymasics ckopoCcTh MOTOKA KUJIKOCTH 0,0233 0,0208
we ’ 0,0242 0,0206
0,0237 0,0212
CpenHee 3Ha4YeHHE, M/C 0,0237 0,0209
Bpewms pabotsl, MuH 21370 25440
Ilepenan nasnenus B peakrope, AP 6,39 5,25
OO1ee KOMUYECTBO MbLUTH, HAKOTUIEHHOE B
CBSI3aHHOM CJI0€ JUIs1 PHIIbTPALIUH U 0,051 0,040
OCKIEHHS MbLIH, T

Kak MOXHO BUAETP M3 YPOBHs YyBEIWYEHHUs Iepenaja [OaBJICHHUs B PEaKTOpe B
BomiomeHusax 14 u 15, nmpu wucnonp3oBaHuM peakTopa | ¢ BOCXOASAIIUM IOTOKOM IO
HACTOSAILIEMY H300PETEHHIO YPOBEHb YBEIMYEHMs Mepenana AaBlIeHUs B PEAKTOpE SIBIISETCS
OTHOCHUTEJIBHO HU3KHM, TO €CTb YPOBEHb YBEJIHWYEHUs Iepernana MAaBJICHUsT B PEaKTope
3¢ (}EeKTUBHO KOHTPOJHMPYETCS, YTO 3HAYUTEIbHO YBEJIWYMBAET BpeMs pabOThl YyCTPOMCTBA.
Pe3ynpTar mokasplBaeT, YTO MOCPEACTBOM OOECHEeUeHHs CBS3aHHOTO CIIOS Ui (PUIIbTPALUU U
OCQKAEHUS] NbUIM B HACTOSIIEM H300peTeHHH MOXHO 3()()EKTUBHO YMEHBLIUTh HCTHPAHHE
YACTULl KaTaJU3aTopa BO BPEeMsl MEPEMEIIEHHsI, MOXHO MPOAIHUTh CPOK CIYXKObI KaTaIu3aTopa,
MO>KHO HEINPEPBIBHO YAAIATh KATAJIU3ATOPHYIO MbUIb B MPOLECCE PEAKIMH, MOXHO IMOBBICUTb
OIHOPOAHOCTh PEAKLMHU, YBEIUYCHHUE Tepernana JaBJICHUs B CJIO€ KaTajlu3aTopa MOXKET OBbITh
3HAYUTEJIBHO YMEHBILIEHO, H MOKET MONAEPKUBATHCS NIIUTEIbHAS CTa0MIbHAS padoTa peakTopa.

Kak mokazano Ha ¢ur. 26-29, HacTosiee M300pETEHHE IOMOJHUTENLHO 00eCreunBaeT
peakTop 1 ¢ BOCXOASAIIMM NOTOKOM, KOTOPBIA CONEPKUT Kopmyc 20, B KOTOPOM CKOJIb3silIasi
ormopa 410, mepsbiii cnoii 30 3aCHIMKM KaTaJIW3aTOpa, CBS3AHHBIA CIOW A QuibTpauuu u
OCAKIEHUs NbUIM, BTOPOH cjoil 30 3achIIKM KaTalIM3aTOpa W MNPUKUMHOE yCTpoHCTBO 10
pacroNo’keHbl B HANpPABIEHHH IIOTOKA MaTepHhaa;, CBS3aHHBIA CIOW Ui (UIbTpALUU U
OCKIEHHUs MBLIN KECTKO COCIMHEH C MPUKUMHBIM YCTPOUCTBOM 10 1 ckomb3siment onopoi 410
yepe3 BEPXHUN ynpyruil 3meMeHT 441 u HIWKHUM ynpyrui 3jeMeHT 442, COOTBETCTBEHHO,
HIDKHSS 4acTh Kopryca 20 cHaO)keHa BXOAOM ISl PEaKIIMOHHOTO MaTepuaia, a BEPXHss 4acThb

xopmyca 20 cHaO)eHa BBIXOZIOM Il PEAaKLIMOHHOTO MaTepuana.
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Ces3aHHbBIA COH st (UIBTpAM U OCAXIEHUS TBUIM COINEPXKUT BEpXHee
cBsi3bIBarolee ycTpoiictBo 420, ¢unpTpyromee ycTpoicTBo 50 M HMKHEE CBSI3bIBAOLIEE
ycTpoicTtBO 430. BepxHee cBsi3pIBaroliee yCTpOMCTBO 420 COAEPIKUT BTOPYIO HAIMPABIISIFOLLYIO
421b ckonbkeHUs, CBSI3BIBAIOLIYIO IUIACTHHY 422b W CJIOH IJIaCTMAacCOBOTO 3JIaCTOMEpa
BEPXHEr0 CBSI3BIBAIOINErO YCTPOMCTBA, MPU STOM BTOpas Hampasisitomas 421b CKombkeHus
BEPXHETO CBsA3BIBAIOIIEro ycTpoiicTBa 420 3akperuieHa Ha BHYTPEHHEH CTeHKe peakTopa 1 ¢
BOCXOJSILIIMM MTOTOKOM B MO3ULIUHU B OCEBOM MOJIOXKEHUH PEaKTOpa 1 ¢ BOCXOMASIIIUM MOTOKOM,
CBsI3bIBAIONNAs TUIacTUHA 422b pacrojio’keHa Ha CJIOe TUIACTMACCOBOIO 3JIaCTOMEpPA BEPXHETrO
CBSI3bIBAIOLIETO YCTPOMCTBA, W CBs3bIBAKOINAsl IIacTuHA 422b mepekphIBaeTCsi CO BTOPOM
HanpapJsiromieit 421b ckombKeHHsI.

HuwxHee cBsi3piBarommee ycTpoicTBo 430 comepKUT BTOPYH Hampasisiromy 421b
CKOJIB)KEHUSI, CBS3BIBAIOINYIO TUTACTHHY 422b M CIIOH TIacTMAacCOBOTO 3J1aCTOMEPa HIKHETO
CBSI3BIBAIOLIETO YCTPOWCTBA, IPH STOM BTOpast Harpasisitomas 42 1b ckoibkeHus 3aKperieHa Ha
BHYTPEHHEH CTE€HKE peakTopa | ¢ BOCXOAAIIMM MOTOKOM B MO3ULUU B OCEBOM MOJOXEHHUU
peaktopa 1 C BOCXOAAIIMM NOTOKOM, CJIOH IUIACTMACCOBOIO 3JIaCTOMEPA HUXKHETO
CBSI3BIBAIOIIETO YCTPOWCTBA PACIONIOKEH Ha CBs3bIBaIOINEH IiacTuHe 422b, W CBsI3bIBAIOIIAS
acTuHa 422b nepekpriBaeTcs co BTOpol Hampasisiroined 421b ckonbxkerns. Mexay BepXHUM
CBS3BIBAKOLIUM YCTPOHCTBOM 420 M HUXKHUM CBSI3BIBAIOIIMM YCTPOUCTBOM 430 pacroyoXkeHO
¢unbTpyromee ycrpoiicteo 50, B QuubpTpyromem ycTpoiictBe S50 pasmelieHbl MHOXECTBO
NEPBbIX  MbUICYJABIMBAKOLIMX  3JeMeHTOB 510,  Mexay  COCeAHMMH  NEPBBIMU
IbUIEYJIABIMBAIOIIUME 3j1eMeHTamMu 510 pacnosnoskeH mepsblii MeMOpaHHbIi Onok 530, u BXOX
nepBoro MeMopanHoro 0yoka 530 cooOraercst ¢ TpyOoii 111 BXOAA BOIOPOLA.

Bricota BTOporo cnost 30 3achIKU Karajauzaropa OOJbIIe WM PaBHA BBICOTE MEPBOTO
cios 30 3aChINKM KaTaau3aTopa, U OTHOLIEHHE BBICOTBI BTOPOTro €105 30 3aChINKU KaTalnu3aTopa
K BbICOTE nepBoro cios 30 3aceinku katanusaropa coctasisieT 1:1 - 50:1, npennouyrurensHo 2:1
-8:1.

Cxonpzsmas onopa 410 conep:xut nepByro HanpassIolyio 411 CKONbKeHUs U MEPBYIO
peweryaTyro miactuHy 412, npu 3ToMm nepsas Hanpasisiromas 411 CKONbKEHUs 3aKperuieHa Ha
BHYTPEHHEH MOBEPXHOCTU peEakTOpa 1 C BOCXOAAIIMM IOTOKOM B TMO3ULUU B OCEBOM
MOJIOXKEHUU peakTopa | ¢ BOCXOASIIIMM MOTOKOM, M Kpail MepBOM pelIeT4yaTon MiuacTuHbl 412
MEPEKPBIBAECTCS ¢ BO3MOKHOCTBIO MEPEMELIEHNs] ¢ epBO Hampasisromen 411 ckonbxxeHus u
YIUIOTHEH C NepBOM Hampasisitomen 411 CKOIpXeHUs1 ¢ MOMOLIBIO YIUIOTHUTENBHOTO 3JIEMEHTA.
OnvH KOHeI YIUIOTHUTEIBHOTO 3JIEMEHTA 3aKpeIuleH Ha 000/e NmepBOil peleTyaTol MIaCTHHBI
412, a papyrol KOHeEL YIUIOTHUTEJIBHOIO JJIEMEHTA IEePEKPBIBAETCS C BO3MOXHOCTBIO

NEePEMELLIEHUs] C TOBEPXHOCTHIO NEPBOM Hanpassiroweil 411 ckoabxeHus.
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Ilepasi Hampabmsiromass 411 CkOJIbXEHUsT pacHOIOKE€HAa IO BCEH OKPYKHOCTH
BHYTPEHHEW CTEHKH peakTopa | ¢ BOCXOASLIUM IMOTOKOM, U JUIMHA NEPBOM Hanpasisromen 411
ckonbxenust coctapisieT 10 MM - 500 MM, mpeanouturenpHo 30 mMMm - 300 mm. Ecnu niunHa
CIIMIIKOM Maja, TO MOXET JIETKO NPOUCXOAUTh 3aCOPEHUE H3-3a CIHMLIKOM HeOOJBIIOro
IIPOCTPAHCTBA IS MEPEMELIEHUs], YTO NMPUBENET K COKPAIUECHUIO MEPUOAA SKCIUTyaTalluK; €CIIH
JJIMHA CJIUIIKOM BEJIHKA, TO MPOCTPAHCTBO UIS MEepeMelleHHs KaTanu3aropa OyaeT HaCTONBKO
BEJINKO, YTO KaTajau3arop OyneT cepbe3HO HCTUPATLCS, BBI3bIBAs TaKUEe MPOOJIEMBbI, Kak
YpE3MEPHOE KOJIMUYECTBO KaTAJIN3aTOPHOM MBLIH.

IIpuxxumuoe ycrporictBo 10 comepxur nDpuXUMHYK IuacTuHy 130a U TpeTsro
HAIpPABJOWMYIO 173 CKONBXKEHUs, KOTOpasi 3aKpeIUIeHa Ha BHYTPEHHEHN CTEeHKe peakropa 1 ¢
BOCXOJSLIMM IOTOKOM B OCEBOM IIOJIOXKEHUHU peakTopa 1 € BOCXOAAIIMM IOTOKOM, Kpai
NpWKUMHON muacTuHbl 130a mepekpsiBaeTcsi C BO3MOXKHOCTBIO IEpEMELIEHUss C TPEThbel
Hampasisiromen 173 CKOMbXKEHUs U YIUIOTHEH C TPETbEeH HANpaBISAOLIEed 173 CKONbXEHHs C
MOMOLIBIO YIUIOTHUTENIBHOIO 37eMeHTa. OQ1H KOHel YINIOTHUTENIBHOTO 3JIEMEHTA 3aKPEIUIEH Ha
obone mnpwkuMHOW TmactuHbl 130a, a JApyrod KOHEN YIUIOTHUTENBHOTO 3JIEMEHTa
MEPEKPBIBAETCS] C BO3MOXKHOCTBIO MEPEMEILICHUS C TOBEPXHOCTBIO TPEThel HampasJsiromen 173
CKOJIbXKEHHUSI.

Tperbst nHampasisiromast 173 CKOJNIBJKEHMsI PacHONIOKEHA IO BCEH OKPY>KHOCTHU
BHYTPEHHEU CTEHKH peakTopa | ¢ BOCXOAALUM MOTOKOM, U JJIMHA TPEThEH HanpasJsitoiei 173
ckonbkeHust cocrasisier 10 mm - 500 mm, mpennourutenbHo 30 mm - 300 mm. Ecnau nnuna
CIHMILIKOM Maja, TO MOXET JIerKO IPOHCXOAUTb 3aCOPEHHe H3-33 CJIHUIIKOM HeOOJBIIOro
IPOCTPAHCTBA AJIA MEPEMELIEHUs], YTO NMPUBEAET K COKPAIIECHUIO NMEePHOAA SKCIUTyaTalluy; €CIIH
JJIMHA CIIUIIKOM BEJIMKA, TO MPOCTPAHCTBO Ui MEepeMeIleHHs KaTanu3aropa OyJeT HaCTONBKO
BEJINKO, YTO KaTajau3arop OyneT cepbe3HO HCTUPATHCS, BBI3bIBAs TaKUE MPOOJIEMBbI, Kak
YPE3MEPHOE KOJIMYECTBO KaTAJIN3aTOPHOM MBLIH.

Bropass manpasisiromas 421b CKONBKEHUS] BEPXHErO CBS3bIBAIOINErO ycrpoiictBa 420
3aKperieHa Ha BHYTPEHHEH CTEHKe peakTopa 1 ¢ BOCXOASIINM IOTOKOM IO BCEH OKPYKHOCTHU B
OCEBOM TMOJIOKEHHH peakTopa 1 ¢ BOCXOSIIUM IOTOKOM U IPEACTaBIsIET COOOH CTalbHYIO
KOHCTpYKIMIO. Bropast Hanpasisirornast 421b CKONbKEHUS HUKHETO CBS3BIBAIOIIETO YCTPONUCTBA
430 3akperuieHa Ha BHYTPEHHEH CTEHKE peakTopa | C BOCXOASIIMM IOTOKOM IO BCEH
OKPY>KHOCTH B OCEBOM IOJIOKEHUH peakTopa 1 ¢ BOCXOIAIIMM ITOTOKOM U MPEACTABISIET OO0
CTaJIbHYO KOHCTPYKLIHIO.

ITepBsIit MeMOpaHHBIH 010K 530 MMeeT KOHCTPYKLUIO B BUE My4YKa TPYOOK M COAEPIKUT
omgHy wuiu Oonee MeMOpaHHBIX TPYOOK, KOTOpBIE TMPENCTABIAIOT COOOH TPyOKH 3

HeopraHudeckoii  memOpanbl.  Bomopony  mponukaer u  auddyHaupyer — depes
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HAHOTIOPBI/MHUKPOTIOPBl B CTEHKE TPYOKHM TMOA JAEWCTBHEM PpA3HOCTH [ABJEHUS MEXIY
BHYTPEHHEW M  BHEIIHEW  CTOpPOHOM  MeMOpaHHOW  TpyOkm ¢ oOpa3oBaHHEM
HAHOMY3bIPbKOB/MUKPOMY3bIpbKOB. OOBIMHO HAHOMY3BIPHKH/MHUKPOIY3bIPbKA BOAOPOAA UMEIOT
pasmep ot 0,5 M no 1000 mm, mpeanmoututensHO OT 50 HM 1o 500 mm. Ilocne Toro, kax
BOZIOPOJI, BBEIEHHBIM M3 TPYyObI IJIsl BXOZJA BOJOPOAA, AMCHEPTUPYETCS MEPBBIM MEMOPaHHBIM
61okoM 530 ¢ mosydeHHeM HaHOIY3bIPbKOB/MUKPOIY3bIPHKOB BOAOPOA, BOAOPOI MPOHUKAET
yepe3 chaod s QuiabTpalMM W OCAKACHUS MbUIM M CMEIIUBACTCS C PEAKLHOHHBIMU
MaTepuajaMM M pacTBOpsieTCss B HUX. B 3TOM mponecce, ¢ OOHON CTOPOHBI, PEAKLIMOHHBIE
MaTepHabl oOnanmaroT OTIpeNeIeHHbIM s¢ppexrom CIIBUTA c
HAHOMY3bIPbKAMHU/MHUKPOMY3bIPbKaMH BOJAOPOAA MOJ NEHCTBUEM BBITAIKUBAIOIIEH CHJIbI, TAKUM
o0Opa3oMm, CTenmeHb pACTBOPEHUS W JAUCIEPTHPOBAHUS BONOPONA B Macie 3HAYUTEIBHO
yIy4IIaeTCs, TEM CaMbIM CTENEHb PEaKkIUuH TUAPUPOBAHHA U 3SPPEKTUBHOCTh pPEAKLUU
MOBBIIIAOTCS, C JAPYTrOM CTOPOHBI, OONBILIOE KOJIMYECTBO HAHOIY3BIPHKOB/MUKPOIY3BIPHKOB
BOJIOPOZa HENPEPbIBHO OMBIBAET BHYTPEHHIOI U BHEIIHIOK [IOBEPXHOCTH MEPBOIO
IbUICYJIABIMBAOLIETO 3JeMeHTa 510 BO BpeMsl MpOHUKHOBEHUS U nudy3un, TakuM o0pazom,
KaTaJIM3aTOPHAs MbUIb BHYTPHU MEPBOTO IMbLIEYJIaBINBarOIIero sjaeMenTa 510 ocaxnaercs Oonee
PaBHOMEPHO, YTO MOJIE3HO AJIs MPEAOTBPALIEHUS YBEIUYECHU JIOKAJIIBHOTO Nepenaa 1aBIeHHs B
cnoe i (UIBTPALIMM M OCAKAECHUS NbUIHM, PEryJMpPOBAaHUS YPOBHS YBENUUYEHHUs Iepernana
JaBJIEHHs B CJI0€ Ul (PHIIBTPALIMM M OCAXKIEHHS MbIIM M CTAOMJIN3aLUH NIepernasia JaBIeHus BO
BpeMsl JUTUTEIIbHOH pabOTBhL.

CesaspiBatromass  miacTuHa 422b  BepxXHEro CBsi3bIBAIOINEro ycrpoictBa 420
CBSI3bIBAOLIAs TUIACTHHA 422b HIKHEro CBS3BIBAIOINErO YCTpOoHCTBA 430 UMEIOT OJUHAKOBYIO
KOHCTPYKTHBHYK (OpMYy WJIM pa3UYHble KOHCTPYKTHUBHbIE (OpMBI U  0OOpa3oBaHbI
COCIUHEHHBbIMU MapPaJJIEIbHBIMH  METAJUNIMYECKUMH  CTEP)KHSMU pELIeTKH WM  CeTKOM
JlxoHCOHA. B ciydae HCNONIB30BaHMs MapajUICNIbHBIX METANIMYECKUX CTEP>KHEH PpEeLIEeTKH,
HIMPUHA CTEePKHEH peleTku oObMHO cocTaBisier 20 MM - 60 MM, a IIUpHUHA IIENeH MEKITy
CTEP)KHSIMH PELIETKH MOXeT ObITh OIpeneneHa B COOTBETCTBHH C JHAMETPOM YaCTHII
KaTaJlM3aTopa W HMHEPTHOTO MaTepHaja B HETNOABI)KHOM NPOMEXyTO4HOM cioe. Tpelyercs,
yroObl INMpUHA Iuejel ObUla MEHbIIEe IUaMeTpa HWHEPTHOrO MaTepuaia B HEMOJBHKHOM
NPOMEXYTOYHOM CJIO€ W JAMAaMeTpa YacTHI] KaTaju3aTopa, 4YTOOBl MPEeNOTBPATHTH YTEUKY
MHEPTHOTO MaTepHaja M MPEeNOTBPATHTb yTEUKYy KaTaliu3aropa, W OOBIYHO OHA COCTABJISET
I mm - 30 MM; B ciaydae MCHOJIB30BaHUs CETKU JKOHCOHA PACCTOSTHHE MEXAY MPOBOJIOKAMHU
ceTkn OObYHO coctaBiusieT 1| MM - 10 MM, yTOOBI NpPEOOTBPATUTH 3aCTPEBAHUE YACTHII

KaTajau3aTopa MeKAy IPOBOJIOKAMU CETKU.
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Cnoll mnacTMaccoBOrO 3JIaCTOMEpPAa BEPXHErO CBA3BIBAIOINErO YCTPOICTBA M CJIOH
IUIACTMACCOBOTO  3JIACTOMEPA HHIKHETO CBS3BIBAIOIIETO YCTPOWCTBA NPEACTABIIIOT COOOH
rpaHyJMPOBAHHBIE 3JIEMEHTBHI, BBIIOJHEHHBIE U3 3JJACTUMHOIO MaTepuana, I7ie rpaHyJibl UMEIOT
dbopMy, KOTOpasi BKJIFOUAET ONHY Wi Oojiee ¢popMm u3 cepudeckoit Gopmbl, GOPMBI MOJOCHI,
MHOTOYTOJIbHON (GopMbl, 3yOuaToii chepudeckoii Gopmbl U OJOYHON (HOPMBI, M 3JIACTUUHBIN
Marepuas MpeacTaBiisieT cOO0M TEPMOCTOMKHI KaydyyKOBBbIH MaTepual, B YaCTHOCTH, ONHMH U
Oonee M3 CHIIMKOHOBOTO KaydyKa, OOPCHJIMKOHOBOTO Kay4yka M (PTOPCHIMKOHOBOTO KaydyKa.
Korma cnoit 30 3achillKM KaTau3aTopa PaCIIMPSIETCSs/CHKUMAETCS, CJIOW TIAaCTMACCOBOTO
3JacTOMepa BEPXHEro CBS3BIBAIOLIEIO YCTPONCTBA M CJIOM IJIACTMAacCOBOIO 3jlacTOMepa
HIDKHETO CBSI3BIBAIOINETO YCTPOWCTBA MOTYT OJHOBPEMEHHO YIPYro nehOopMHUpPOBATHCS U
nepeMenaTbes, Tak 4To ciioil 30 3aChIIKU KaTaau3aTopa MOXKET ObITb BOCCTAHOBJIEH IO CBOETO
NepBOHAYAIBHOTO 00BEMa Tak OBICTPO, KaK 3TO BO3MOXKHO. BbICOTa CJIOSI MIACTMAcCOBOTO
3JacTOMEpa BEPXHEro CBSA3BIBAIOINErO YCTPOWCTBA U CJIOS IUIACTMAcCOBOIO 3J1aCTOMEpa
HIDKHETO CBSI3BIBAOLLErO yCTpoucTBa coctasisier 10 MM - 500 MM, mpeanoututenpHo 50 MM -
200 mMm.

IToBepXHOCTh MEPBOrO MbUIEYJIABJINBAIOIIErO 3JeMeHTa 510 obepHyTa HPOBOJIOYHOMA
CEeTKOM M3 HEpXKaBEKINEW CTaIu WIH CeTKOH JIXKOHCOHa, a BTOPOW MbLIEYJIaBINUBAIOILINN
sneMeHT 150 3amosHeH MHEPTHBIM HATIOJHSIOIUM MaTepUasioM, KOTOPBIH MPENCTaBIsIeT COOOMH
OnuH UM Ooyiee MaTepUajoB M3 KEPAaMHMUYECKUX MIAPHKOB M3 MHEPTHOTO OKCHUZAA AJTIOMHHUS,
MOPHUCTBIX KEPAMUYECKUX YAaCTULl U MOPUCTOrO METAUIMYECKOIO MaTepuana, NpeArnoYTUTENbHO
OH TMpeacTaBisieT COOOM KepaMH4YecKHe MIApHKU W3 HMHEPTHOrO OKCHAA aJTIOMUHHS, Oojee
IPEANOYTUTENIBHO KepaMUUeCKHe LMIapUKU U3 MHEPTHOIO OKCHIA alOMHUHHUA C ©3-30; mepBblii
nbLIeYJIaBIMBAKOII M 35ieMeHT 510 umeer ¢popmy, KOTOpasi MPEencTaBisieT codoit o0y Gopmy
U3 LUWIMHAPWUYECKOH ¢opmbl, KyOudeckod (Gopmbl, pomOuueckoir (Gopmbl,  Gopmbl
NPSIMOYTOJILHOTO TapaJljIeNieNnIeaa W MHOTOYTOJbHOW (POPMBI, TPEANOUTUTEBHO HMEEeT
LTHHAPHYECKYIO (OpMy; BBICOTa MEPBOTO MbLICYJIABINBAIOIEro syieMeHTa 510 cocraBisier
10 mm - 1000 mm, npeanoututenbHO 30 MM - 200 mm.

IIprxuMHast KpbILIKA PACMOJIOKEHA HAJ MPUKUMHBIM yCTpoHcTBOM 10, M nprkuMmHas
KpbIIIKa 0Opa3oBaHa OCHOBHOW OaiKOH, COCTOSIIEH W3 MHOXKECTBA JBYTABPOBBIX OaJOK U
3aKpEIJIEHHOW B BEPXHEM IIOJIOKEHUH MNPHXUMHOrO ycrpoictsa 10. DyHKIMA NPUKUMHOU
KPBILIKH 3aKIFOUAeTCsl B (PUKCALMK KOMIIOHEHTOB BO BCEM peakTope | ¢ BOCXOIAIIMM MOTOKOM
Onmaronmapst ee Macce, 4TOObI NMPEAOTBPATUTH Ae(POpMAILlMI0 KOMIIOHEHTOB M IOTEPI0 AreHTa,
BBI3BAHHYIO pacliupeHueM cios 30 3aChIKU KaTaau3aTropa.

Omnopnas mnactuHa 810 w/mnum 3amuTHBIN cinoit 830 pacnosoxeH(bl) HA HIDKHEH YacTH

ckonb3swmen onopel 410. B ciydae, korga npeayCcMOTpEeHbl Kak onopHas mactuHa 810, Ttak u



125

3aIlUTHBINA cioi 830, 3amuTHbIl cnoit 830 pacnonoskeH Haj onopHoi nmiuactuHoi 810. OnopHas
wiactua 810 oOpa3oBaHa COEOUHEHHBIMU MMAPAJUICTbHBIMH METAJUINYECKUMHU CTEPIKHIMU
PELIeTKH, U €€ UCIOJIBb3YIT AN MOAAECPKKH Beca BEpXHEro ¢jost 30 3aChIIKM KaTaau3aTopa.
3amuTHEIM cnoil 830 3amosHEeH 3alUTHBIM CPEACTBOM, KOTOPO€ B OCHOBHOM HCHOJIB3YHOT
OTHOBPEMEHHO AJIsl yJaJieHWs METAUIMYECKUX INPUMECeH U TBEPAbIX YacTHL] U3 HCXOJHBIX
MaTepuaioB U MOAXOASILIEr0 TMAPUPOBAHUS BEILECTB, KOTOPHIE JIETKO KOKCYKOTCSI B CBIPbBE,
9TOOBI YMEHBLIUTh OTPABJICHHUE U 3aKOKCOBBIBAHUE KATAJIU3aTOpPAa M MPOMJIUTH CPOK CIYXKOBI
OCHOBHOT'O KaTaJlu3aTopa. 3alIUTHOE CPENCTBO MOXKET MPEACTaBIATh COOOH MPOMBILIIEHHBINA
MPOAYKT UM MOKET OBITh IPUTOTOBJICHO B COOTBETCTBUH C CYLIECTBYIOIIMMHU CIIOCOOAMH.

Korma peaktop 1 ¢ BOCXOOAIIMM TIOTOKOM HCHOJB3YIOT JJISI  KHUIKO(PA3HOTO
TMIPUPOBAHUS  YIJIEBOJOPOAHOIO MAacid, KOHKPETHBIH MPOLECC BBIMISAAUT CIEAYIOIIUM
obpazom: (1) cHayana BOIOPOJ pa3AelsIOT Ha 1Ba motoka: Bojgopon I u Bomopox 11, u Bomopon 1
CMELINBAIOT C CHIPHEBBIM MAaCJIOM M PAaCTBOPSIIOT B HEM AJIA MOJIY4YEHUs MOTOKA, COAEPKALLEro
BOZOpOX; (2) moTok, oOpa3zoBaHHbIM Ha cTaan (1), BBOIAT B KaUueCTBE MOJABAEMOI0 MaTepuaia
B HIDKHIOIO 4acThb peakTopa 1 ¢ BOCXOASIIMM IOTOKOM, PEaKLUI0 T'MAPUPOBAHMs MPOBOAST B
niepBoM cioe 30 3aChINKu KaTanu3atopa; Bogopon Il BBOAST B CBSA3aHHBIN CIIOU IJIs1 (PUITBTPALIIH
¥ OCKAEHHUS MBbUIH, AUCTIEPTHPYIOT € MOJIYYEHNEM HaHOMY3bIPbKOB/MUKPOIY3bIPbKOB BOJOPOAA
gyepe3 TPyOKH M3 HEOpraHu4yeckoid MeMOpaHbl B CBS3aHHOM CJIO€ I (pUIbTpAllK U OCAXKACHUS
NbUIM, @ 3aT€M CMEIIUBAKT C I[OAABAEMBIM MAaTEPUAJIOM U PACTBOPAIOT B HEM; IOCIE
MIPOBEIECHUs PEAKLUU T'MIAPUPOBAHUS BO BTOPOM ciioe 30 3aChIIKM KaTalau3aTopa OTXOASLIUN
MOTOK BBIXOAMT U3 BEPXHEH 4acTU peakTopa | ¢ BOCXOASAIINM MOTOKOM.

UroObl MpeonoseTh HENOCTATKH MPEALISCTBYIOIIErO YPOBHS TEXHHMKH, HACTOsIIee
u3o0pereHne obecrneynBaeT peakTop | C BOCXOISIIMM IOTOKOM, B KOTOPOM PAacIOJIOKEH
CBSI3aHHBIA CJIOW Ui (QUIBTPALMM W OCAXKIEHUs TbUIH, 4TOObI 3()()EKTUBHO YMEHBLIUTDH
UCTHpPAaHUE YACTHIl KaTaJIU3aTopa BO BPEeMs ABIDKEHUS, MPOIIUTh CPOK CIIYKOBI KaTalIu3aTopa,
HEIPEPBIBHO YIAJATh KATAJIU3aTOPHYIO INbUIb B MPOLECCE PEAKLUU, MOBBICUTb OJHOPOJHOCTH
peakuuy, 3HAYUTEIbHO YMEHBIIUTb VYBEIWYEHUE Iepenaga aBJIe€HHs B CJIOE 3acChIKU
KaTaJIM3aToOpa U MOANIEPKUBATH CTAOUIIBHYIO IUTEBHYIO padoTy peakTopa.

Cxonpzsiasi onopa 410 pacrosnoskeHa B HUKHEH 4acTu mepBoro ciiost 30 3achImKH
KaTaJlM3aTopa, COCAMHEHA CO CBSI3aHHBIM CIIOEM Uit (MIBTPALMM U OCAKICHHS IbUTH uepes3
HIDKHUH ynpyruil snemMeHT 442 W mepememnaercs BBepX M BHH3 IPU PACIIMPEHHN/CXKATHH
nepBoro cyost 30 3aChINKU KaTaau3aTopa BO BPEMsl pEaKLUU.

Bepxnssa yacte nepBoro ciios 30 3aChIIKH KaTalnu3aTopa NPUMBIKAET K CBSI3AHHOMY CJIOKO
s gunbTpaumu U ocaxaeHws nput. Korma mepsbiit cnoit 30 3achmKy  KaTaiaus3aTtopa

pacmupsiercs, ckonb3simas onopa 410, HUKHUN ynpyruil 31eMeHT 442 1 HUKHEe CBA3BbIBAOLIEE



126

ycTpoiicTBO 430 nelCTBYIOT OJHOBPEMEHHO, B YaCTHOCTH, CKOjJb3smas omnopa 410
NepPEeMEINaeTCsl BHU3, HIDKHUNM yOPYIUi 3JeMeHT 442 pacumiupsieTcsi, a HUXKHEE CBSI3bIBAIOLIEE
ycrporicteo 430 mnepeMelnaercss BBEpX; Koraa nepsblid ciaoil 30 3acChIIKKM  KaTalau3aTopa
CKUMAETCs, CKoJb3simas onopa 410 u HukHee cCBsi3biBarollee yCTpoHCTBO 430 nEelCTBYIOT
OJTHOBPEMEHHO, B YaCTHOCTH, CKOJb3simas onopa 410 nepemernaercss BBepX, HUKHUI YIPYTHi
37eMeHT 442 CKMMaeTcsi, a HUJKHEE CBsi3blBarollee ycTpoicTBo 430 mepemernaercs BHU3, TaK
YTO KaTajau3aTop B MepBOM ciioe 30 3aChIMKM KaTajau3aropa ObICTPO BOCCTAHABJIMBAETCS IO
CBOEr0 MCXOAHOTO COCTOSTHUSI, TAKUM 00pa3oM, UCTUPAHUE YaCTULl B NEPBOM ciioe 30 3aChIKU
KaTajqnu3aropa U KOJMYECTBO KATAJIMW3aTOPHON MbUIM YMEHBIUNAIOTCS, U yBEJIWYEHUE Iepenana
JaBJIEHUsI B TepBOM cioe 30 3aChINKH KaTaau3aropa CHUxKaercsi. TakuM o0pa3om, KaTajau3aTtop B
nepBoM cioe 30 3aChIKU KaTaau3aTopa PaBHOMEPHO IEPEMEINAETCs] B OCEBOM HAIpPaBJICHUH,
JIOKAJIbHOE CONPOTHUBJICHHE YMEHBINAETCs, U Nepenaj AABJICHMs B CJIO€ 3aChbIIKU KaTaJlu3aTopa
BBIPABHUBAETCS.

HwxHsas gacte BTOporo cios 30 3aChIlKU KaTalu3aTopa NPUMBIKAET K CBA3AHHOMY CJIOKO
s ¢unbTpauMu W ocakaeHuss meutd. Korma Bropoid cnmoit 30 3achIMKM  KaTaiam3aTtopa
paclupsieTcs, NpWXKHUMHOE ycTporcTBO 10 M BepxHee cBs3bIBaroliee ycTporcTBOo 420
MEPEMEIIAIOTC OAHOBPEMEHHO, B YAaCTHOCTH, MNPUKUMHOE ycTpoiucTBO 10 mnepemermaercs
BBEPX, & BEPXHEE CBS3bIBAIOLIEE YCTPONCTBO 420 mepemMelnaercs BHU3, KOraa nepsbliil ciaoit 30
3aCBIIIKK KaTajld3aTopa CKUMAETCs, NPUKUMHOE YCTPOUCTBO 10 M BepxHee CBs3bIBAIOILEE
yCcTpouCTBO 420 NEHCTBYOT OAHOBPEMEHHO, B YaCTHOCTH, NIPUXKUMHOE ycTpouctso 10
NepeMeIaeTcss BHU3, a BEPXHee CBsA3bIBaIOIIee yCTpoicTBO 420 mepemeniaercss BBEpX, TaK UTO
KaTaJau3aTop BO BTOPOM cioe 30 3aChIIKU KaTaIu3aTopa NepeMelaeTcs pPABHOMEPHO B OCEBOM
HANpaBJIEHUH, TaKUM OOpa3OM, CHUKAETCSl JIOKAJIbHOE COIMPOTHBJIEHUE U BBIPABHHBAETCS
nepenaj AaBJeHUs B CJIO€ 3aChINKU KaTaJln3aTopa.

IIo cpaBHeHMIO C NpPENIIECTBYKOIIMM YPOBHEM TEXHHMKH, PEakTop 1 C BOCXOSIIUM
MIOTOKOM, 00€CIIeunBaeMbIil HACTOSLIUM H300PETEHHEM, UMEET CIICAYIOIIHE MPEUMYLIECTBA.

1. TTocpencTBom obecriedeHus: CBSI3aHHOTO CIIOS s (PUIIBTPALIMUA M OCAXK/IEHUS IbUTH B
peakrope 1 ¢ BOCXOASALINM IMOTOKOM IO HACTOSIIIEMY N300PETEHHUIO CIIOH 3aChINKH KaTaIu3aTopa
pasneneH Ha nepsblil cyioi 30 3aChINKK KaTanu3aTopa U BTOPO# cioi 30 3aChIKK KaTaau3aTopa,
a BEpxHee CBs3bIBarollee ycTpoucTBO 420 M HWXKHeEe CBs3biBarollee ycrpoictso 430 B
CBSI3aHHOM CJI0€ ISl QUIIBTPALMH M OCAKIACHHS MMbUIN COSIUHEHbI C IPUKUMHBIM YCTPOHCTBOM
10 u ckonp3sment onoport 410, coorBercTBeHHO. [Ipu monmaue B peaktop 1 ¢ BOCXOASIIMM
NOTOKOM M pacuimpeHun/cxatuu cinoss 30 3achlKK KaTaju3aTopa CBSI3aHHBIA CIOW IS
(GuIbTpaLM U OCAKAEHUS IbUIM TEPEMEINAeTCcsl BMECTe C NPWKHMHBIM ycTpoiicTBoM 10,

BEPXHHUM CBSI3bIBAIOLIUM YCTPOUCTBOM 420, BEpXHUM YIPYTUM OJE€MEHTOM 441, HUXHUM
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YIPYTUM 3JIEMEHTOM 442, HUJKHUM CBSI3bIBAIO UM YCTPOUCTBOM 430 1 ckonb3swmein onopoit 410
B3aMMOCBSI3aHHBIM 00pa30M, TaK YTO KaTaau3arop B cjoe 30 3achIKM KaTalu3aTopa MOKET
OBbITH OBICTPO BOCCTAHOBJIEH JIO €r0 UCXOAHOTO COCTOSIHUSA, TAKUM 0Opa3oM, HCTUPAHUE YaCTHI]
B cioe 30 3aChIIKM KaTalu3aTopa M KOJUYECTBO KAaTAJW3aTOPHON MbUIM YMEHBLIAETCS, U
YMEHBIIAETCS YBEIMYECHNE Nepenaia AaBJIeHUs B CJIOE 3aChIIIKU KaTalnu3aTopa.

2. B peaktope 1 ¢ BOCXOAAIIMM IOTOKOM IO HACTOSIIEMY H300PETEHUIO CBSI3aHHBIN
CIOW st (UIBTPALMH W OCAXKICHHUS TbUIM PACHOJOXKEH Mexay ciosimu 30 3achInKH
KaTamu3atopa. Takum oOpa3oM, C OIHOH CTOPOHBI, yIApHOE BO3AEHCTBHM IOIABAEMbBIX
MaTepHajoB Ha BTOPOM cioi 30 3aChIIKM KaTaqM3aTopa TaCUTCS M, TAKHUM O0pasoM, OBICTPO
CHIDKAeTCs, U MCTUpPaHHe YacTHUL] KaTajlu3aTropa BO BTOpOM cioe 30 3achIlKU KaTaau3aropa U
KOJINYECTBO OOpa3yroLIeiics MbUTH 3HAYUTEIbHO YMEHBIIAIOTCS, MEPenaja JaBJICHHUs BO BTOPOM
cioe 30 3aChINKU KaTaJIM3aTOpa PEryJIUpYIOT A0 0ojiee HU3KOrO YPOBHS, MIOCKOJBKY HEOOJbIIOE
KOJINYECTBO MbLIH, 0Opa30BaHHON MepBbIM ciioeM 30 3acChIKM KaTalu3aTopa, QUIbTPYeTcs |
OCAXKIAETCS B CBA3AHHOM CJIO€ sl (MIIBTPALIMKM U OCAKACHUS TBUIM, MEPenaja JaBICHHUS B
NIEPBOM CJIO€ 3aCHINKH KaTaJH3aTopa MOXKHO 3(p()EKTUBHO KOHTPOJIHUPOBATb.

3. Ilepselii nbUIeyNAaBIMBAKOUN 3J€MEHT 510 pacmoyioKeH B CBSI3aHHOM CJO€ IS
¢bunbTpau M OCAXIEHUs NbUIM, W TNEpBbIi MeMOpaHHBIH Onok 530 pacmojioKeH BOKPYT
NepBoro meuleyjasauBaromero snemenra 510. Ilocne Toro, xak BOXOPOA AUCHEPTUPYETC
TpyOKaMM C HEOpPraHWYeCKOH MeMOpaHOW C MOJydYeHHeM HaHOMY3bIPbKOB/MHUKPOIY3bIPHKOB
BOJIOPOJIA, BOIOPOJ MPOHUKAET B CJIOH sl GUIBTPALIMU M OCAXKIEHUS MbUIM M CMELINBAETCS C
PEaKLMOHHBIMYM MaTepualaMyd U pacTBOpsieTCss B HUX. B 3TOM mponecce, ¢ OAHOH CTOPOHBI,
peakLUMOHHbIE ~ MaTepuanbl  oOjamaroT  ompeneneHHbeiM  3(dexkTrom  caBura ¢
HAHOMY3bIPbKaMU/MUKPOMY3bIpbKaMU BOJAOPOAA MOJ AEHCTBUEM BBITAIKUBAIOIIEH CHUJIbI, TAKUM
o0pa3om, CTeneHb PAaCTBOPEHHsI M AMCIEPTHPOBAHUS T'a3000pa3HBIX U KUIKUX MATEPUAIOB
(Hampumep, BOIOpPONAa W Maciia) MOKeT OBbITh 3HAUUTEIBHO VJydlleHa, Ojaromapsi 4demy
CKOpocTh M 3((PEeKTHUBHOCTD PEAKUMH MOTYT ObITh VYJYYIIEHBI, C APYrOd CTOPOHBI
KaTaJIu3aTopHasl MblIb BHYTPH IEPBOT0 NbLIEYIaBINBalOLIero saeMeHTa 510 MokeT ocakaaThCs
Oomee paBHOMEPHO B pe3yJibTaTe HEMPEPBIBHON TNPOMBIBKM BHYTPEHHEH M BHEIIHEH
MOBEPXHOCTEH IMEpPBOroO MbUIEYJIABIMBAOIMEro 3jieMeHTa 510 OoNbIIUM  KOJHYECTBOM
HAHOMY3bIPbKOB/MUKPOIY3bIPbKOB BOAOPOZAA BO BpPEMS NPOHUKHOBEHUs W IUPPY3UH, UTO
MOJIE3HO [Jil MPENOTBpALleHMs] YBEIUYEHUs JIOKAJIbHOIO IMepenaja AaBjeHUus B CIO€ I
(GUIbTpauy U OCAXKIEHUS MBLUIH, KOHTPOJIUPOBAHUS YPOBHS YBEIMUYEHHS Teperaa 1aBJIeHNs B
cnoe anst QUIBTPALMU M OCAXKIEHHUsS MBI W CcTaOWIM3alMM Tepenana OaBJiIeHUs BO BpeMs

JUTUTENbHON paboThI.
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4. B peakrope 1 ¢ BOCXOASIIMM TMOTOKOM IO HACTOSAILIEMY H300PETEHUIO CJIOW IS
GunbTpau M OCAXIEHUS TNbUIM NPEACTaBIsIET COOOH HEMOABIIKHBIA CIIOW, KOTOPBIM He
nepemeniaercs cam 1o cede, B TO BpeMs KaK WHEPTHBIN HAIMOJNHSIOMIMNA MaTepHall, KOTOPbIM
3aI0JIHEH CJIOEM JUIs (PHIIBTPALIM U OCAXKIEHHS IbUH, UMEET MOAXOSIIee MPOCTPAHCTBO AJIS
NEPEMEILEHUsT M MOXET IePEeMEIaTbCsi COOTBETCTBEHHO, YTO TaKXKe TIOJE3HO JUIA
NPEAOTBPALICHNs] IPUINIAHKS U JOKAJIBHOIO HAKOIUICHUs KaTalnu3aTopHo# nbuid. Kpome Toro,
MOIOLIEe JEHCTBHE Iy3bIPPKOB BOAOPOJA M B3aMMOCBS3AHHOE IE€PEMELIEHUE BEPXHETO
CBS3BIBAIOLIErO YCTPONCTBA 420 M HUXKHETO CBSI3bIBAIOINETO YCTPOCTBA 430 MOTYT yJIy4LIUTh
CKOPOCTh Ka4eHHs BCEro HAMOJHSIOIEro Marepuaja B CJoe AJsl (UIBTPALUU U OCAKIEHHS
IbUTH, TAK YTO OCAKACHHE W HAKOIUIEHHE MbUIA B CJIOE Ul (QUIIBTPALIUU U OCAXKACHUS IbUTH
ABJIsIETCs OOJIee OTHOPOIHBIM.

KoHkpeTHBIE COCTaBbI CBHIPHEBOrO Macia, HCIOJb3yeMble B BOILIOUIEHUsX 16 u 17
HACTOSILIET0 M300peTeH s, oKa3aHbl B Tabnune 6. Karanusatopom, HCIONB3yeMbIM B PEAKLIUSAX
rugpupoBaHus B BomoweHusx 16 u 17, aenasercs FHDO-18 ot HaydHO-HCCIEn0BaTENbCKOTO
UHCTUTYTa HEPTEXMMUYECKHX TeXHONOrnid PyIIyHs, a 3aIqUTHOE CPENCTBO MPENCTABISET
coboit FBN-03B01 oT Hay4HO-HCCIEAOBATENLCKOTO HHCTUTYTA HE(PTEXUMUIECKUX TEXHOJIOTHI

OyryHs.

Bomnowmenue 16

Hcnonb3yor peaktop 1 ¢ BOCXOOAIIMM IOTOKOM IO HACTOSIIEMY H300PETEHHIO.
CeippeBOoe Macio U Bomopox I cmemmBarOT B OOBIMHOM CTaTHYECKOM cMecHuTene (MOZIenb
SV2.3/25-6.4-500), a 3aTeM cMeCh BBOZAST B Ka4eCTBE MOJABAEMbIX MAaTEPHAJIOB B peakTop 1 ¢
BOCXOJISIIUM MOTOKOM (auamMeTp | peakTtopa ¢ BOCXOISIIMM MOTOKOM coctasisier 100 Mm), a
Bogopon Il BBOASAT BO BXOX IJIsi BOAOPOAA CBS3AHHOTO CJOSI ISl (PHIIBTPALIUN U OCAKIEHHS
MbUTH, MPUYEM MaccoBOe oTHoweHue Bonopoaa I k Bomopoay II cocrasnser 5:1; peaktop 1 ¢
BOCXOJSLIMM MTOTOKOM COIEPKUT CKOJb3siyr0 onopy 410 Beicotoit 100 MM, nepsblil cioi 30
3aCBINKH KaTaJau3aTopa BICOTOH 600 MM, CBS3aHHBIN CIOH At (PHIIBTPALIUH M OCAXKICHUS TIbUTH
BbICOTON 260 MM, BTOpOM cinod 30 3acellmku Kartanu3aTopa BpicOTOM 800 MM M NPUKUMHOE
ycrporicteo 10 BeicoTOM 80 MM MNOCIENOBAaTENbHO B HANpPABIEHUU IOTOKA MaTepHaa,;
ckonp3smas omnopa 410 comep:xuT nepByH HanpasisAomyr0 411 CkonbkeHUs U NEPBYIO
peweryaTyro miactTuny 412, a nnuHa nepsBoil Hampabisomed 411 CKOMbKEHHs COCTaBIsIeT
100 MM, mpwKHUMHOE yCTPOWCTBO 10 COREPKUT TPETBH) HANPABIAIOIYIO 173 CKONbXEHUS U
NPWKUMHYI0 MuiacTuHy 130a, a niuuHaA TpeTbed Hampasisiroled 173 CKOJbXKEHUs COCTAaBIISIET
80 MM, CBsI3aHHBIH CJIOW [JIs GUIBTPALIMU M OCAKACHUS IBUIH COJEPKUT BEPXHEE CBSI3BIBAIOLIEE

ycrpoiictBo 420, cBA3aHHBIM cHOH 1y (QUIBTPALIMM U OCAXAEHUS NbUIM M HIDKHEE
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CBsA3bIBaKOLIEe yCTPOMCTBO 430, BepxHee CBsA3bIBAKOLIEE YCTPOUCTBO 420 COAEPKUT BTOPYIO
HanpasisoUyo 421b cKoJbKeHUs], CBA3BIBAIOLIYIO IIACTUHY 422b M CiIOi IiIacTMaccoBOro
3JIACTOMEpPA BEPXHErO CBS3BbIBAIOILETO YCTPONCTBA, HUKHEE CBs3blBarOlee yCTpoucTBO 430
COZIEPKUT BTOPYIO HAMPAaBISIOLIYIO0 421b CKONBbKEHUs, CBA3BIBAIOLIYIO TUIACTUHY 422b 1 cioii
IUIACTMACCOBOT'O 3JIACTOMEPA HIDKHETO CBSI3BIBAIOILEIO YCTPOMCTBA, CIOH Uil (PUIIBTPALUU U
OCaKIAECHMsI MbUIM PACIHOJIOKEH MEXKIY BEPXHHUM CBS3BIBAIOIIUM YCTPOHCTBOM 420 M HUXKHUM
CBSI3bIBAIOLIUM YCTPOUCTBOM 430 1 cHaOKeH MEePBBIMHU MbLIEYJIABINBAIOIINMU dJieMeHTaMu 510,
MEXKIy COCEAHUMH TMEPBBbIMHU TMbLIEYJIABIMBAIOIIUMH 3JeMeHTaMu S10 pacrosnoskeH mnepBbid
mMeMmOpaHHbIid 0710k 530, u Bxox mepeoro memopanHoro Oyoka 530 coobmaercsi ¢ TpyOou st
BXOZa BOJOPOJA; MepBbIii MeMOpaHHbIH 010K 530 MMeeT KOHCTPYKIHIO B BHJIE MMy4YKa TPYOOK H
comepkut 12 TpyOOK M3 HEOpraHMYECKMX MeMOpaH; BOAOPOA mMpoHukaer u auddyHmupyet
Yyepe3 HaHOMOPBI/MUKPONOPBI B CTEHKAX TPYOKH MOA NEHCTBHEM PAa3HOCTH IABJICHUS MEXKAY
BHYTPEHHEH M BHEIIHEl CTOPOHOH MeMOpaHHBIX TPYOOK ¢ 00pa3oBaHHEM IMy3bIPbKOB BOAOPOAA
pasmepoM S50 HM, a 3aTeM NPOHUKAET B CJIOH JJIsi (PUIBTPALIMM W OCAKISHUS TIBLIH,
CMELINBAETCS C PEAKLIMOHHBIMU MaTepHaJIaMH U PACTBOPSIETCS] B HUX, CBA3BIBAIOLIAS IJIACTHHA
422b BepxHEro cBs3bIBarOIIEro ycrpoiictBa 420 u cBs3bIBaroImas IutacThHa 422b HukHero
CBSI3bIBAIOLIETO ycTpoiicTBa 430 MMEIT OIWHAKOBYK) KOHCTPYKTHBHYIO (OpMy, M ISl HHX
00enx HCIONIB3YIOT CeTKy J[?KOHCOHA C Iarom siueex 2 MM, CJIOW IJIaCTMacCOBOTO 3JIacTOMEpa
BEPXHETO CBS3BIBAIOLIETO YCTPOMCTBA M CJIOM IUIACTMAacCOBOTIO 3JIaCTOMEpPA HHXKHETO
CBSI3bIBAIOLIETO YCTPOMCTBA IPENCTABIAIOT COOON JIEHTOUHBIE 3JIEMEHTBI, BBINOJHEHHbIE W3
OOpCHJIMKOHOBOTO ~ KaydyKa, BBICOTA CJIOSl  IUIACTMACCOBOTO  3JIACTOMEpPAa  BEPXHEro
CBSI3BIBAIOLIETO YCTpONCTBa cocTaBisgeT 80 MM, a BBICOTA CJIOSI IIACTMAcCCOBOIO 3JaCTOMEPA
HIDKHETO CBSA3BIBAIOLIErO YCTPOWCTBA COCTaBysgeT 60 MM, BHELIHsAsS IMOBEPXHOCTb MEPBOTO
nbUleynaBauBaromero  snementa 510  obepHyra  cerkod  JKOHCOHa, ©  MEpBBIA
NbUICYJIABIUBAKOLINN 351eMeHT 510 3anonHeH kepaMUueCKUMH [ApUKaMH U3 UHEPTHOTO OKCHJA
amoMUHUs ¢ ©3-6. TlepBhlii MbLUIEYTABIUBAOIINHN d51eMeHT 510 umMeeT UMIHHAPUIECKYIO (hopMy
u umeer BbeicoTy 120 mMm. IlpwxuMHAas Kpblika NpeAcTaBiIseT cOOOH OCHOBHYIO Oalky,
COCTOSIIIYKO W3 MHOXECTBA JIBYTaBPOBBIX OajliOK, M 3aKpeIlUleHa B BEPXHEM IOJOXKECHUHU
NPWKUMHOro ycrpoicrtsa 10. B mpouecce 3amoinHeHust KaXAblid CJIOH 3aChIIKU YIUIOTHSIOT U

3anoJNHSIOT. Pe3ybTaThl H3MEpeHHiA peIcTaBaeHbl B TabauIe 9.

Bomnomenue 17
Ucnonp3ytor peaktop 1 € BOCXOINALIMM TMOTOKOM II0 HACTOSIIIEMY H300PETEHHIO.
CoippeBoe Macio u Bomopox | cmemuBarOT B OOBIYHOM CTATUYECKOM cMecurese (Mozelb

SV2.3/25-6.4-500), a 3aTeM cMeChb BBOJST B KaueCTBE MOJAABAEMBIX MAaTepHAJIOB B peakTop 1 ¢
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BOCXOMSIIAM MOTOKOM (AuaMeTp peakTopa 1 ¢ BOCXOASIIMM MOTOKOM coctaBisier 100 mm), a
Bogopon Il BBOAAT BO BXOJ i1 BOAOPOAA CBS3aHHOTO CJOS ISl (PHIIBTPALIMM U OCAXKIEHHS
NbUIY, MPUYEM MaccoBOe OoTHoweHue Bonopoaa I k Bomopony II cocrasiser 3:1; peaktop 1 ¢
BOCXOJSLIIUM ITOTOKOM COIEPKHUT CKOJb3siiyr0 onopy 410 Breicoroit 100 MM, nepsbiit ciou 30
3aCBIIKU KaTajau3aTopa BEICOTOH S00 MM, CBSI3aHHBIH CIIOH U1 (PUIBTPALIUN M OCAXKICHUS LTI
BpicoTOM 200 MM, BTOpOH cioi 30 3achku KatajausaTopa BbicOTOM 600 MM M HPHKUMHOE
ycTporictBo 10 BricoTOM 80 MM M NMPUKUMHYKO KpbILIKY BbICOTON 100 MM mocienoBaTenbHO B
HaIMpaBJICHUU MOTOKA MaTepuala, CKoJb3sas onopa 410 conep:KUT MEepBYIO HAMPABJISIOIIYIO
411 ckonpXkeHUs U MEPBYK peLIeTdaTyro IuacTuHy 412, a nnuHa nepsBoil Hanpassomen 411
CKoibxeHus: coctaBiasier 100 MM, mnpmwxkuMHOE yCTpoHCTBO 10 COmepKUT TpPEThIO
HAMpaBIOIY0 173  CkonmbkeHMs W HpWKUMHYRO 1uactuHy 130a, a niumHa Tperbei
Hanpasisirouet 173 ckonbxkeHust coctaBisier 80 MM; CBS3aHHBIA CIIOH 1s1 QuiabTpanuu U
OCAKIEHHUsl MbUIM COAEPKUT BEPXHEE CBs3bIBANOLIEEe YCTPOHCTBO 420, CBSA3aHHBIM CIOW IS
GuIbTpalM W OCAKIEHUS TbUTM M HIDKHEEe CBsi3bIBarolee yCTpoHcTBO 430, BepxHee
CBsI3bIBarOLlee yCTPOHWCTBO 420 COAEpXKHUT BTOPYI Hampapisiomyr 421b  ckonbxeHus,
CBSI3BIBAIOLIYIO TUIACTUHY 422b ¥ CIIOH IJIaCTMAcCOBOTO 3J1ACTOMEPA BEPXHETO CBSI3bIBAIOLIETO
YCTPOKCTBA;, HWXKHEE CBSA3BIBAIOINEE YCTPOHCTBO 430 comepKUT BTOPYIO Hampasisiromyro 421b
CKOJIBKEHUSI, CBS3BIBAIOINYIO TUIACTHHY 422b M Cloi IiacTMacCoOBOTO 3J1aCTOMEPa HIDKHETO
CBSI3bIBAIOILETO YCTPOWCTBA, CIOW I (PUIBTPALUU U OCAXKAEHUS NbUIM PACHOJIOXKEH MEXIY
BEPXHHUM CBS3BIBAIOLIUM YCTPOUCTBOM 420 M HUIKHUM CBSI3BIBAIOLIUM YyCTPOHCTBOM 430 u
CHa0’KeH NEepBBIMH IbUICYJIABINBAIOIIUMH dJIeMeHTaMu 510, Mexay COCeOHMMH IePBbIMU
IbUICYIABJIMBAIOLIUMH 3jieMeHTamMu 510 pacrnosioxkeH nepBblii MeMOpaHHbIH 050k 530, u BXOA
nepBoro MemOpaHHoro Oyoka 530 cooOmaercss ¢ TpyOoOW Ui BXOAa BOXOPOMAA; TMEPBBIi
MeMOpaHHbIH 0JI0K 530 MMeeT KOHCTPYKIHIO B BHIE NMy4Ka TPYOOK U comepkut 12 TpyOok u3
HEOpraHM4YeCKNX MeMOpaH; BOIOPOX MPOHUKAET U MU PYHIUPYET uepe3 HAHOTOPbI/ MUKPOIOPHI
B CTEHKAax TPYOKH TMOA JEHCTBHEM pA3HOCTH MAABJICHHS MEXKAy BHYTPEHHEH W BHEIIHEH
CTOPOHON MeMOpaHHBIX TPYOOK ¢ 0oOpa3oBaHHEM Iy3BIPHKOB BOmOpoaa pasmepoM S50 HM, a
3aTeM MPOHHUKAET B CJIIOH ISl GUIBTPALIUU U OCAXKIEHUS TBbLIH, CMEIINBAETCS C PEAKLIHOHHBIMU
MaTepHajJaMHi U PACTBOPSETCS B HHX; CBS3BIBAIOINAS IIaCTHHA 422b BEPXHEro CBS3BIBAIOINETO
ycrpoiictBa 420 u cBs3bIBaOImas miactuHa 422b HIKHEro CBsi3pIBaroLIero ycrpoiicrsa 430
UMEIOT OMHAKOBYIO KOHCTPYKTUBHYIO (pOopMy, U Uit HUX 00EHX HCIONB3YIOT CeTKy J[»KOHCOHa
C LIArOM s4eeK 2 MM, CJIOH IIACTMACCOBOIO 3J1aCTOMEpPA BEPXHErO CBsI3bIBAIOLIETO YCTPOUCTBA
U CJIOM IUIACTMACCOBOrO 3JIACTOMEPA HUXKHErO CBS3BIBAIOLIETO YCTPOWCTBA MPENCTABISIOT
COOOH JIEHTOYHBbIE 3JIEMEHTHI, BBINOJHEHHbIE M3 OOPCHJIMKOHOBOTO Kay4dykKa, BBICOTA CIOS

IUIACTMACCOBOT'O 3JIACTOMEPA BEPXHErO CBSI3BIBAIOLIErO YCTPOWCTBAa cocraBisier 60 MM, a
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BBICOTA CJIOs IJIACTMACCOBOIO 3JIACTOMEPA HUIKHErO CBA3BIBAKOLIErO YCTPOMCTBA COCTABIISIET
80 MM, BHEIIHSS MOBEPXHOCTh MEPBOrO IbLIEYJIaBIUBaroIIero sneMenta 510 obepHyTa ceTkoi
JIKOHCOHA, U MEPBBIN MbUIEYJIABIUBAOIINHT 371eMeHT 510 3an0JHEeH KepaMUYECKUMU LIapUKaMU
U3 UHEPTHOIO OKCHMIA amroMUHUs ¢ ¢3-6. Ilepsblii mpuieysaBauBaromui seMeHT 510 umeer
LIWJIMHAPUUECKYIO opMy H uMeeT BbicoTy 60 MM. IIprknmHas KphlKa MPEACTaBIseT COOOH
OCHOBHYIO OaJiKy, COCTOSIIIYI0O W3 MHOMKECTBA JBYTaBPOBBIX OAJOK, M 3aKpeIUIeHa B BEPXHEM
MOJIOKEHUU TPUKUMHOrO ycrporcrBa 10. B mpouecce 3amofHEHUs] KaKIbIA CJION 3aChINKH

YIUIOTHSIIOT M 3aMOJIHSIOT. Pe3ynbTaThl H3MEpeHHil MpeacTaBieHbl B Tabaume 9.

Tabnuua 9. Pe3ynbraTel n3MepeHuit

Bomnomenue 16 Bomnomenue 17
- 0,0223 0,0232
QKYIIAsCS CKOPOCTh TTOTOKA 0.0222 0.0227
JKUIKOCTH, M/C
0,0227 0,0232
Cpennee 3HaueHue, M/C 0,0224 0,0230
Bpewmst pabotsl, MuH 21550 24520
Ilepenan naBneHus B peakTope, 6,47 5.29
AP
OOI1ee KOJIUYECTBO TBLIH,
HAKOTUIEHHOE B CBSI3aHHOM CJIO€ 0,050 0,036
TSt QYUTBTPALIMN U OCAXKICHUS
TBLIH, T

Kakx MOXHO BHAETb U3 YPOBHsS YBEJIWYEHHMs] Iepenaja AaBICHUS B PEAKTOpe B
BOILUIOIEHUsIX 16 u 17, mpu HCHONb30BaHMM peakTopa 1 ¢ BOCXOASIIMM IOTOKOM IO
HACTOSIIIEMY H300PETEHHIO YPOBEHb YBEIMYEHMS Mepernana NaBJICHHUs B PEAKTOpE SIBJISETCS
OTHOCHUTENIbHO HHU3KHM, TO €CTb YPOBEHb YBEJIMYEHUs TIlepernaja JAaBJIieHUs B pPEaKTope
5} (}EeKTUBHO KOHTPOJHMPYIOT, YTO 3HAYUTENIbHO YBEJIHMYHUBAET BpeMsi padoThl YCTpOMCTBA.
PesynbTaT mMOKa3bIBaET: TOCPEACTBOM OOECIEUYEHUsl CBS3aHHOTO CJOs Uis (QuiabTpanu U
OCAKIEHHsI MbUIM B HACTOSIIEM H300pPETeHHH MOXKHO 3(P(PEKTUBHO YMEHBUINTb HCTHPAHHE
YaCTHI] KaTaJIu3aTopa BO BPEMsl MEPEMELICHHUS, MOXKHO MPOIJIUTh CPOK CIYKObI KaTaJau3aTropa,
MO>KHO HENPEPHIBHO YAAJISTh KaTaJIW3aTOPHYIO MbUIb B MPOLIECC PEAKLUH, MOKHO MOBBICHUTH
OJTHOPOZHOCTb PEaKLUH, MO>KHO 3HAUUTEJIbHO YMEHBLIUTh yBeJIWYeHHE Iepenaja JaBjeHUs B
CJIOE€ 3aCBIIKM KaTajJH3aTopa M MOXHO IOANEPKHBATh UIMTEIbHYIO CTaOWIIBHYIO padoTy
peaxTopa.

Kak mokaszano Ha ¢ur. 30-36, HacTosilIee M300peTeHNe MOMOJIHUTEBHO O0ecTieunBaeT
peaktop 1 ¢ BOCXOOALIMM MOTOKOM, KOTOPBIM COHEPKHUT kKopmyc 20, B KOTOPOM OIOpHas

nactTruHa 810, HykHUN cior 30 3aChINKU KaTaau3aTopa, CIOW CKOJIB3SIIEH PELIETKH, BEPXHUU




132

cior 30 3achIIKM KaTaJd3aTopa U NPHKUMHAs pelierdartas Kpeimka 770 pacnosioskeHbl B
HaNpaBJIEHUN TIOTOKAa MaTepuaja, HIDKHAA dYacTh kKoprmyca 20 cHaOkeHa BXOAOM s
PEAaKLIMOHHOTO MaTepuaa, a BepXHsisl yacTh kopryca 20 cHaOeHa BBIXOJIOM Il PEaKLIMOHHOTO
marepuana. Cioll CKOJb3ALIEH pPELlIeTKU COAEPKUT CKOJB3SINYH OMOpHyH pewmerky 780 u
NPWKUMHOE yCTPOHCTBO 10; mprkuMHOe ycTpoicTBO 10 pacnonokeHo Haa HUKHUM cioeM 30
3aCBIIKU KaTaJlu3aTopa U COAEPKUT MPIKUMHYIO TacTuHy 130a u TpeThro Hanpasistromyro 173
CKOJIbXKEHMs, KOTOpasi 3aKperuieHa Ha BHYTPEHHEH MOBEPXHOCTH PeakTopa 1 ¢ BOCXOAALIUM
IIOTOKOM B OCEBOM IIOJIOKEHUH peakTopa 1 ¢ BOCXOAALIMM IOTOKOM, Kpal MNPUKUMHON
nacTuHbl 130a nepexkpuiBaeTCs ¢ BO3MOKHOCTBIO NIEPEMEILEHUsI ¢ TPEThel Hanpasisomen 173
CKOJIBXXEHUs] M YIUIOTHEH C TpeTbed Hampasiasomel 173 CKONbXEHHs C I[OMOLIBIO
YIUIOTHUTENIBHOTO 3JIEMEHTA, OIWH KOHEIl YIUIOTHUTEJIBHOT'O 3JIEMEHTa 3aKperuieH Ha obone
NPWKUMHON muacTuHbl 130a, a Apyrol KOHel YIUIOTHUTEIBHOIO 3JIEMEHTA NEePEKPbIBAECTCS C
BO3MO>KHOCTBIO [TEPEMELLEHUS C TOBEPXHOCTBIO TPEThEH HANPABJIAOLIEH 173 CKONbKEHUS.

B mponecce peakuuu nprxkuMHOE yCTpoHCTBO 10 mepemernaercss BBEpPX W BHU3 IIPU
pacIIMPeHNN/CKATUN HIDKHEro ciiosi 30 3aChIKM KaTajau3aTropa; TPETbs Hampasisromas 173
CKOJIBYKEHHUS] MOXKET TPEICTABIATh COOOW CTaJbHY) KOHCTPYKLHMIO U OOBIYHO HUMEET UINHY
10 MM - 500 mm, nmpegmoutrurensHO 30 MM - 300 mm. Ecnm pnmba ciavimukom mana, TO
HANpPAaBJISIOLIAsT CKOJBKEHHSI MOXKET JIETKO 3acOPATbCS M3-32 HEOONBIIOro MPOCTPAHCTBA JJIS
NEPEMEILEeHNs], YTO MPUBENET K COKPALIECHUIO MEpUOAa 3KCILTyaTalluH, €CJIA JJIMHA CIUIIKOM
BEJINKA, TO IPOCTPAHCTBO Ui IEPEMEIIEeHUs KaTanu3aropa OyAeT HACTONbKO BEIHKO, YTO
KaTaau3atop OyJeT Cepbe3HO HCTHPAThCs, BbI3BIBAS TaKUe NPOOJIEMBI, KaK Ype3MepHOe
KOJIMYECTBO KAaTaJU3aTOPHOU MbUIH.

Cxonb3sitasi omnopHasi pemerka 780 pacrojioskeHa moa BepxXHUM cjioeM 30 3achInKH
KaTajqu3aropa M HajA MPWKUMHBIM YCTPOHCTBOM 10 M CONEPKUT BEPXHIOK pPELIETYATYIO
MJIACTUHY M BEPXHIOK HAMPABISAIOIIYIO CKOJIbKEHHMs, KOTOpas 3akKkpersieHa Ha BHYTPEHHEU
MOBEPXHOCTU PEAKTOPA C BOCXOAALINUM MOTOKOM | B MO3ULIUK B OCEBOM IOJIOKEHUH peakTopa |
C BOCXOAAUM MNOTOKOM. Kpaili BepxHeH pemer4arod IUIACTUHBI MEPEKPBIBAETCS C
BO3MOJKHOCTBK) IEPEMELIEHUsI C IOBEPXHOCTBK) BEPXHEN HAINpPaBISAIOIIEH CKOIbXEHUS U
VIUIOTHEH C BEPXHEW HANpaBJISIOLIEH CKOJBXEHUS C MOMOLIBI YIJIOTHUTENBHOIO 3JIEMEHTA,
OIMH KOHELl YIUIOTHUTEJIBHOIO 3JIEMEHTA 3aKPEIUICH HAa BHELIHEM Kpae BEPXHEW pelieTd4aTon
MJIACTHHBIL, a APYrod KOHEL YIUIOTHUTEJIBbHOIO 3JIEMEHTA MEPEKPBIBAETCA C BO3MOXKHOCTBIO
MEePEMEILICHUs] C  TOBEPXHOCTBHIO  BEPXHEH  HANpPABAIOIIEH  CKOJbXEHUs.  BepxHss
HAIpPABJISIOAs CKOJNBKEHUs U TPETbs HANpPABISAIOWAs 173 CKONBbXKEHUs SIBJIAIOTCS €JUHOHN

HaHpaBHHIOIHGﬁ CKOJIbKCHUS WU ABJIAKOTCA OTACJIbHBIMHA HAIIPABIIAOIIUMUA CKOJIBKCHUS.
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B cnydae, korma BepXHss HaIlpaB/AIOLIAs CKOJBKEHUS W TPEThs Hampasjsromas 173
CKOJIBXKEHHsI SIBJIAIOTCSL  OTHAEJIbHBIMU  HANpPaBSIOIIMMM  CKOJNBXKEHMs, [UIMHA BEpXHEH
HAIPABJISIFOLIEN CKOJIBXXEHUSI MEHbILE, YeM JUIMHA TPEeTbel Hampasisirolen 173 CkombXeHus,
BBHJly TOI'O, YTO YAAPHOE BO3JEHUCTBUE PEAKLIMOHHBIX MATEPUAIOB 3HAUYUTEIBHO YMEHbINAETCS
IIOCJIE TOrO, KaK KMHETHYECKAsi SHEPIrUsl PEaKLMOHHBIX MAaTEPUAJIOB CHUXKAETCSI B HUDKHEM CJIOE
30 3achIIKM KaTaju3aTopa, W, TaKUM OOpa3oM, CTeleHb NepeMeIleHus BepxHero cios 30
3aChINKHU KAaTaJIN3aTOpa 3HAYUTEIbHO CHUKAETCS.

B nponecce peakunu ckomp3simas onopHas pemerka 780 nepeMelnaercs BBEpX U BHU3 C
pacuMpeHneM/CKaTHEM BepXHero cyiost 30 3aChINKU KaTalnu3aTopa, KOHCTPYKLHMS CKOJb3SIIEH
OnopHOH perieTku 780 MOKET OBITh TAKOH Ke, KaK KOHCTPYKIUS NMPHKUMHOTO ycrporcTsa 10,
WM OTJIMYATHCs OT Hee. BepxHss HanpapisAoIasl CKOJIbKEHUs CKOJIB3SIIEe OMOPHON PEIIeTKH
780 MOXeT MpPeACTaBIsATh COOOH CTANBHYIO KOHCTPYKLHIO U OOBIMHO MMeeT UIMHY 5 MM - 300
MM, nOpennoytutrenbHo 10 mm - 100 MMm. Ecniu anuHa CAMIOKOM Majla, TO HampasJsroLIas
CKOJIBYKEHHUST MOJKET JIETKO 3aCOPSIThCS M3-3a HEOOJBIIOTO MPOCTPAHCTBA JJIs TIEPEMEIIEHHUS, UTO
NpUBEAET K COKPALEHUI0 MEepHOAa OHKCIUTyaTallud, €CAW JJIMHA CIHIIKOM BEJIHKa, TO
NPOCTPAHCTBO JJISI MEPEMEINEHUs] KaTaju3aropa OyIeT HACTONBKO BEIUKO, YTO KaTaJu3aTop
Oymer cepbe3HO HCTUPATBHCS, BbI3bIBAS TakHe NPOOJEMbL, KaK YPE3MEPHOE KOJIUYECTBO
KaTaJIM3aTOPHOM NBUIH.

Kopnyc 20 comepkuT BTOPOM BXOA MJII PEAKLUOHHOIO MaTepuaia U TPETUH BXOA I
PEaKLIMOHHOIO MaTepuaia, IpU4eM BTOPOM BXOJ MUl PEAKLIMOHHOIO MaTepHualia PacloOJIOKEH B
HIDKHEN 4acTU HIDKHEro ¢jiost 30 3aChIlKU KaTaju3aTtopa, a TPETUH BXOX UIsl PEaKLMOHHOTO
MaTepHasia pacroyIOKeH B BEPXHEHN 4aCTU HUKHETO ¢J10s1 30 3aChIKK KaTalu3aTopa.

BTopoii BXxOm i peakLMOHHOTO MaTepuana W TPETUH BXOA Uil PEAKLMOHHOTO
MaTepualia COEIMHEHbl C pacnpegenureseM 70 mogayd, KOTOPbI  OTKPBIT  BHMS3,
MIPOTUBOIIOJIOKHO HAIPABIEHUIO NMOTOKA MaTepuana B peakTope 1 ¢ BOCXOASIIMM MOTOKOM, U
€ro UCMONB3YIOT JUIsl CHIDKEHUS] KUHETUYECKOW SHEPruu MaTepHUasIOB, NMOAABAEMBIX U3 HUXKHEN
4acTH peakTopa | € BOCXOASIIUM IOTOKOM, YTOOBI KOMIIEHCHPOBATb U OCIA0UTH yAapHOE
BO3/ICHCTBHE MTOABAEMBIX MATEPHUAJIOB U YMEHBIINTh NEPEMELLIEHUE HIKHErO cyiosi 30 3aChIKu
katanu3atopa. HMcxonms w3 olmero kojudectBa >Kuako(dasHOH mnomaun B peaktop 1 ¢
BOCXOJISIIIUM TIOTOKOM, KHAKO(a3HbIE MOJaBaeMble MaTEpHasbl, TOCTYNAOIUe B peakTop 1 ¢
BOCXOJAILIMM IIOTOKOM 4Ye€pe3 BXOA MJIsl PEaKUHOHHOrO MaTepuasa, BTOPOM BXOA Ui
PEaKLMOHHOTO MaTepuana W TPETHM BXOA MJI PEaKUMOHHOIO MaTepuana, COCTaBISIOT
40 macc.% - 70 macc.%, 5 macc.% - 40 macc.% u 5 macc.% - 40 macc.% OT 00IIero KOJau4ecTna

KUIKO(pa3HON MOAAYH, COOTBETCTBEHHO.
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Peaktop 1 ¢ BOCXOASAIMM MOTOKOM BKJIKOYAET MEPBBIM BXOA I LUPKYJIUPYIOLIErO
MaTepuasa U BTOPOM BXOA MU LUPKYJUPYIOLIErO MaTepuaa, MPUYeM MEepPBbId BXOA IJIA
LUPKYJHUPYIOLIErO0 MaTepuaja pPaclojOKeH B HIDKHEM 4YacTh BepxHero ciost 30 3achlku
KaTaju3aTropa, a BTOPOH BXOJ ISl LUPKYJIUPYIOILErO MaTepuasa pacrooXeH B BEPXHEU 4acTH
BepxHero cyost 30 3aceinku karanuszartopa. IlepBbiii BXOA sl LUPKYJUPYIOLIETO MaTepuaa
COEIMHEH ¢ BEPXHUM pacnpenenuteneM 740 HUPKyIMPYIOLIEro MaTepuaia, a BTOPOU BXOA IJIs
LUPKYJUPYIOLIEr0 MaTepualia COEAUHEeH C HUKHUM pacnpenenuresneM 750 HUPKYIUPYIOLIErO
Matepuana. BepxHuii pacnpenenutens 740 LUPKyIMPYIOLIErO MaTepuaga M HIDKHUU
pactipenenutens 750 LUPKYJUPYIOLIETO MaTepualia OTKPBITBI BHU3, MPOTHUBOIOJIOKHO
HAIPABJICHUIO MIOTOKA MaTepuaa B peakTope | ¢ BOCXOAALIUMM MOTOKOM, U UX UCHOJB3YIOT IS
CHIDKEHHUS KMHETUYECKON OSHEPruM MAaTepHUalioB, MOAABAEMBIX B PEAkTOp 1 € BOCXOASIIUM
MOTOKOM, TE€M CaMbIM KOMIIEHCHUPYs W YyMEHbIIAsd YyAapHOE BO3ACHCTBUE IOJABAEMBbIX
MaTepUaJIOB U yMEHblIas nepeMenienne BepxHero ciosa 30 3acbimku katanusatopa. Mcexons us
o0IIero KOJMYECTBa OTXOJINEr0 PEaKUHOHHOrOo IOTOKa M3 peakTtopa | ¢ BOCXOISIIUM
MOTOKOM, OTXOZSAILINE PEAKLUOHHBbIE MOTOKH, BBIXOAALIME 4Y€pPe3 BBIXOA AJIs PEaKLUOHHOTO
MaTepHaia, U BBIXOASALINE PEAKLUOHHBbIC ITOTOKH, LUPKYJHUPYIOIINE OOpPaTHO B PEAKTOp uepes
NEPBbIM BXOA Uil LUPKYJUPYIOLIEr0 MaTepuaja W BTOPOHM BXOX AJII LUPKYJIUPYIOLIEro
marepuana, coctaBisitoT 50 mMacc.% - 90 macc.%, 1 macc.% - 30 macc.% u 1 macc.% - 30 macc.%
OT O0IIEro KOJMYECTBA BBIXOAALIETO PEAKIIMOHHOIO IIOTOKA, COOTBETCTBEHHO.

Ha BepxHe#l yacTu nprxuUMHON pernerdaTol kpeimku 770 obecriedeHo ycTpoicTBo 60
AN yAAneHus NbUIH. Y CTpocTBO 60 NI yAaneHus NbUIM COAEPKUT BEPXHIOK MIacThHy 630a,
CpPenHIOK MiacTuHy 620a, HIKHIOW miacTuHy 610a u TpeTuil NbUIeyIaBIMBAIOIINUN 3JIEMEHT
640a, mpudeM MeXxIy HUXKHeH miactuHor 610a u cpenneii miuactuHon 620a copmupoBaH Cioit
NEePBUYHON (QUIIbTpaLK, a MEeXIy BepxHel miacTuHod 630a u cpemHed miuactuHoW 620a
c(OPMHUPOBAH CJIOM BTOPUYHOU (PHUIIbTpALMK;, TPETbU MbUICYJABIUBAIOIINE 3JIeMeHThl 640a
PaBHOMEPHO PACIOJIOKEHBI B CJIO€ MEPBUYHON (DMIIBTPALINH, & YETBEPThIE MbLIEYJIABINBAOIINE
sneMeHThl 6502 paBHOMEPHO pAacCIIOIOKEHBI B CJIO€ BTOPUYHOW QuubTpauuu. Tperbu
MbUICYJaBIUBAOIINE 3JeMeHThl  640a cjos TepBUYHON  (QUIbTpallMd W YETBEpPThIE
NbUICYJIABIMBAKOLINE 3JIeMeHTbl 650a o BTOPUYHOW (UIBTPALIMM  PACIIONOXKEHBI B
maxMmaTHOM mnopsiake. IlosepxHocTu BepxHel mactuHbl 630a, cpenHel macTuHbl 620a u
HIDKHEH macTuHel 610a OJIOKUPOBaHBI B IIAXMATHOM IOPSIKE, TAK YTO MATEPUANBI MPOXOIIT
gyepe3 CIIoH (PHIbTpaly KaTaJu3aTOPHOM MbUTH MO Z-00pa3Hoi TPaeKTOPUH NePEMELCHHS, YTO
MIOJIE3HO ISl 3a7€P>KUBAHUS U OCAXKIEHUS MBI

IloBepxHOCTH  TpEeTBPUX  MbUIEYJABIMBAOLIIMX 3JeMEHTOB 640a U 4eTBEpThIX

IbUIEYJIABJIMBAOLINX 3J1eMEHTOB 650a 00epHYTHI IPOBOJOYHON CETKON U3 Hep KaBEIoLIeH cTanu
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UM CeTKON JIPKOHCOHA, COOTBETCTBEHHO, W TPETbH MbLICYJABIUBAOIINE dJeMeHThl 040a u
4eTBepThle INbUIeyJIaBIUBaOIINE 3JeMeHTbl 650a NbUIM 3alOjHEHbl WHEPTHBIM IOPUCTHIM
MaTepuasoM. TpeTpu MbUIEYJIABIUBAIOIINE 31eMEHThI 640a U 4EeTBEPTHIE MbLICYJIABINBAIOLINE
aneMeHThl 650a uMerT GopMy, KOTOpas MOXeT ObIThb JI00OW M3 LMIMHAPUYECKOH (OpMBI,
KyOmueckoit ¢opmbl, pomOuueckoil (opmel, (OpMBI MPSIMOYTOJIBHOTO Mapajuiesienunena u
MHOTOYTOJIbHON (OpPMBI, M BBICOTA OJOKOB TPETHHX MbLICYJABIMBAIOIINX 3JIeMEHTOB 640a u
YETBEPTHIX MbLUICYJABIMBAIOIINX 3jeMeHTOB 650a cocraBinser 10 MM - 1000 ™M,
npeanoytutenbHo 50 mm - 200 mm. Ha BepxHel uwactu ycrpoiictBa 60 sl yaajneHusl NbUIH
o0ecrieyeHa TPWKMMHAS KpBIIIKa. TpeTbd TMbUICYJABIMBAKOLINE 3JeMeHThl 640a B cioe
NEePBUYHON (QUIBTPALM TMPEANOYTHTENBHO 3alOJIHEHbl KEPAMHYECKHMMH LIAPUKAMHU W3
UHEPTHOTrO okcuaa amomuHus ¢ ¢10-30 s ynaBnmuBaHUs M cOOpa KaTaJiu3aTOPHOW MBUIH C
KPYIHBIMH YaCTHULAMH, YETBEPThIE IbLICYJIABIUBAKOLINUE 3JeMeHThl 650a B Cii0€ BTOPUYHOHN
(GUIbTpaLUK MPEANOYTUTENFHO 3aII0THEHbl KEPAMHYECKIMH [HAPUKAMU U3 MHEPTHOTO OKCHIA
MFOMUHMS ¢ ©3-13 1uis1 ynaBnuBaHUs U cOOpa KaTaTU3aTOPHOHN MBUIA C METKUMH YaCTULIAMH.

B nmpumenenun cornachHo m.15, korga peakrop 1 ¢ BOCXOASIIIMM NOTOKOM HCHOJIB3YIOT
s KUAKO(A3HOrO THAPUPOBAHUS YIJIEBOIOPOJHOTO MAaciia, KOHKPETHBIH CIOCOO SIBISIETCS
CIENYIOIIHM:

(1) cHauana chIppEBOE MACIIO JENAT Ha MEPBOE ChIPHEBOE MACIIO, BTOPOE CHIPhEBOE MACIIO
U TPETHE CBIPLEBOE MACJIO, I'I€ NIEPBOE CHIPHEBOE MACIIO MOMJIEKUT CMELIUBAHUIO C BOAOPOIOM,
KOTOPBIA PacCTBOPSIETCSI B HEM, C IMOJIYYEHUEM II0TOKA, COAEPIKALIEro BOAOPOA, KOTOPBIN
UCIIOJIB3YIOT B KAU€CTBE PEAKLIMOHHOIO MaTepualia, IMOAaBaeMOro B HHXKHIOIO 4acTb PEaKTopa
TUPUPOBAHUS,

(2) motok, oOpaszoBaHHbINi Ha cTamuu (1), UCMONB3YIOT B Ka4eCTBE PEAKLIMOHHOTO
MaTepuaia U BBOAST B PEAKTOp 1 ¢ BOCXOASAIIMM MOTOKOM 4Yepe3 HUKHIOK 4acThb peakTopa 1 ¢
BOCXOJSILIMM IOTOKOM, PEAKLHMK THAPUPOBAHUSA MPOBOAAT HAa HIDKHEM cioe 30 3achIKu
KaTajgu3aTropa, U B TO XK€ BPeMsi, BTOPOE ChIPbEBOE MAcCiIO U TPEThE ChIPbEBOE MACJIO BBOISAT B
peakTop 1 ¢ BOCXOASAIMM IIOTOKOM 4epe3 BTOPOH BXOJ JJIsl PEAKLIMOHHOIO MaTepuaia U TPeTUui
BXOJ JUIs1 PEaKLIMOHHOIO MaTepuasa, COOTBETCTBEHHO,

(3) oTxopmAmMII MOTOK THAPUPOBAHMS, MOJYUYEHHBIH Ha cTaauu (2), OenaT Ha MepBbIi
MOTOK, BTOPOM MOTOK M TPETHUH MOTOK, A€ MNEepBbI IMOTOK BBIXOAUT M3 peakropa 1 ¢
BOCXOJSILIMM MOTOKOM B KadeCTBe MNPOAYKTA PEaKkUUW, a BTOPOM MOTOK M TPETUH NOTOK
COOTBETCTBEHHO LIUPKYJIHPYIOT 0OpaTHO B peakTop | ¢ BOCXOASIIUM MOTOKOM uepe3 MepBbIH
BXOZ JUIsl HIUPKYJUPYIOIIErO MaTepHUaia u BTOPON BXOA AJIs1 HUPKYJIUPYIOLIEro MaTepraa.

UroObl mpeononieTb HENOCTATKH NPEAIISCTBYIOIIErO YPOBHS TEXHUKH, HACTOSIIEe

n3o0pereHne odecrieunBaeT peakTop 1 ¢ BOCXOAALINM MTOTOKOM, KOTOPBIH MOKET 3 (HEeKTUBHO
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KOHTPOJMPOBATh  CTENEHb  paciiupeHus/cxkatuss  cnost 30  3achIIKM  KaTalu3aTopa,
NPeAOTBPALIaTh UCTUPAHUE YACTULl KAaTaJIN3aTOpa B MPOIECcce MepeMeLeH s, YTOObI 3alUTUTh
KaTaJIu3aTop U YMEHbIINUTh KOJIMUYECTBO MbUIH.

ITo cpaBHeHHMIO C NpPENLIECTBYIOIIMM YPOBHEM TEXHUKH, PeakTop 1 ¢ BOCXOASAIIMM
IIOTOKOM, 00eCreYyrBaeMblii HACTOSIUM H300PETeHNEM, HMEET CJIEAYIOIIIe MPEUMYIIECTBa.

1. B peakrope 1 ¢ BOCXOASIIIMM IOTOKOM II0 HACTOSAILIEMY H300PETEHUIO CIIOH
CKOJIb3SILENH PEIIETKU PACIOJIOKEH PsAAoM co ciaosiMu 30 3aChIKU KaTaliu3aTropa MeEXay
BepXHUM cyoeM 30 3achIlKM KaTajnu3aropa M HUKHUM cioeM 30 3aChIKM KaTalau3aropa, a
NPWKUMHOE ycTpoiicTBo 10 mepemernaercss BBEpX M BHU3 BMECTE C MaTE€pPHAJIOM, MIOJJaBAEMbIM B
peaktop | ¢ BOCXOASIIIUM IOTOKOM, U PACIIUPEHUEM/CIKATHEM HIDKHEro ciioss 30 3achIlKu
katanu3aropa. Takum oOpa3oM, ¢ OTHOH CTOPOHBI, OOECTIEYNBAETCSI MPOMYCKHASI CIIOCOOHOCTD
HIDKHEro cyiost 30 3achIlKy KaTajlu3aTopa U MpenoTBpallaeTcs 3aCOPeHHe; C APYroil CTOPOHBI,
HIDKHHUH c108 30 3aChINKH KaTajau3aTopa MOXKET ObITh BOCCTAHOBJIEH A0 €ro MePBOHAYAIBHOTO
o0BbeMa Kak MOXKHO OBICTpee, M HCTUPAHUE YaCTHUL] KaTaJIN3aTOpa M KOJMUECTBO 00pas3yromencs
ObUTM  MOTYT ObITh yMeHbIIeHbl. Ckonb3simast omopHast pemerka 780 BbIONHEHAa C
BO3MOKHOCTBIO TIEpEMEIEHHs] BBEPX W BHU3 INPH PACLIMPEHUN/CXKATUU BepxHero ciost 30
3aChIKM KaTau3aTopa, 4TOOBI, C OAHOH CTOPOHBI, OOECHEYUTH IMPONYCKHYI) CHOCOOHOCTH
HIDKHErO ¢J10s1 30 3aChINKM KaTajau3aTopa U IMPEeNOTBPaTUTh 3aCOPEHME, U, C APYrOl CTOPOHBI,
NO3BOJIUTh HUXKHEMYy cJior0 30 3acChIIKM KaTajiu3aTopa BOCCTAHOBUTHCS [0 €r0 HUCXOJHOTO
o0bemMa Kak MOXHO ObICTpee, M CHM3MTb HCTHUPAHHE YAaCTHI] KaTajJu3aTopa M KOJMYECTBO
00pasyroIIencs MbUTH.

2. B peaktope 1 ¢ BOCXOIIIIMM IOTOKOM IO HACTOSINEMY H300pPETEHHIO BTOpOE
CBIPBEBOE MACJIO U TPEThE ChIPHEBOE MACIIO BBOASAT CHU3Y U CBEPXY HUKHErO cjios 30 3aChINKU
KaTajau3aTopa, COOTBETCTBEHHO, U HAIpaBJIeHHE IOJa4Yu MaTepuaja MPOTHUBOIOJIOKHO
HANpPaBJIEHUIO TOTOKAa Marepuaja B peakTope 1 ¢ BOCXOISALIMM IOTOKOM, YTOOBI CHU3HTH
KHHETUYECKYIO SHEPTUI0 MaTepHala, oJaBaeMoro U3 HUKHeH 4acTu peakropa | ¢ BOCXOAInM
MIOTOKOM, TEM CaMbIM KOMITEHCUPYSI M OCJIa0JIsAs yJapHOE BO3NEHCTBHE MMOIaBAeMOr0 MaTepraia
U yMeEHbllasi MepeMelleHne HIbKHero cios 30 3achilKU KaTaau3aropa, B BepxHeM cioe 30
3aCBIIKM  KaTaju3aTopa MepBbId  LUPKYJIUPYKOUIMHA  NOPOAYKT pPEaKUMHM U BTOPOU
LUPKYJIUPYIOINUNA IPOAYKT PeaKLMU [UPKYJIUPYIOT, COOTBETCTBEHHO, CHU3Y U CBEPXY BEPXHETO
cinos 30 3achiIKM KaTajau3aTopa, W HalpaBjleHHE IoJaud MaTepuaja IMPOTHUBOIOJOKHO
HANpaBJIEHUIO TIOTOKAa Marephaja B peakTope 1 ¢ BOCXOASAIINM TOTOKOM, YTOOBI CHU3HTh
KUHETUYECKYIO0 SHEPrUI0 MaTepuaia, MOAaBaeMoro B peakTop 1 ¢ BOCXOASIIMM MOTOKOM, TEM
CaMbIM KOMIIEHCUDPYS M OcNabiisis yaapHOe BO3/eHCTBHE MOAaBaeMOro MaTepuana U yMeHbIIast

nepeMeIeHne BepxHero ¢iiosi 30 3aChIIKU KaTaau3aTopa.
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3. B peakrope 1 ¢ BOCXOZSIIUM MOTOKOM IO HACTOALIEMY M300PETEHHUIO HAJl BEPXHUM
cinoem 30 3aChIKU KaTtamu3aTopa obecrneueHo yCcTpoicTBo 60 Al yAalleHus MbUTH, C YYE€TOM
TOT0, YTO HEOOJNBIIOE KONMYECTBO MbUIH 00pa3yeTcs U3-3a BBITAJIKUBAIOIIEH CHIIBI U KoJeOaHuH
NPOM3BOJUTENBLHOCTH BO BpeMsI HCIIONIb30BaHMs katanuszaropa. [lyrem obecneueHus ycTpoicTaa
60 1 ymajeHus! TbUIH, KaTajdu3aTOpHAs NbUIb, YHOCHMAs MaTephajlaMH, MOXeT ObITb
OTGUIBTPOBAHA U YAAJEHA, U MOXHO IPEAOTBPATUTH IONAIAHUE IbUIM B JAPYrHe YacTh
(HarmpuMep, BEPXHIOK BBIMYCKHYIO TPyOy) u ux 3acopenue. Han ycrpoiictBoM 60 [Is yaaaeHusI
IbUTH B peakTope | ¢ BOCXOASIIUM MOTOKOM JIOTIOJIHUTENIbHO OOecTedeHa MPUKUMHAsT KPBILIKa
s (PUKCaMM KOMIIOHEHTOB yCTpoiicTBa 60 IiIsl yOaieHWss NbUIH M TMPEIOTBpAIlEHUs
neopMarui KOMIIOHEHTOB M TOTEPb areHTa B pe3yJibTare pacmuperus ciosi 30 3achlmKu
KaTajau3aropa.

4. C peakropoM 1 ¢ BOCXOISIIMM ITOTOKOM IO HACTOSIIEMY H300PETEHHIO MOYKHO
3¢ (PEeKTUBHO KOHTPOJIMPOBATH CTEMEHb PACHIUPEHUs/C:KaTHsI cJiosi 30 3aChIMKU KaTaIu3aTopa,
YMEHBIIATh UCTHPAHHUE YACTHIl KAaTaJH3aToOpa U KOJMUYECTBO OOpPa3yIOIIEHCs KaTaJIu3aTOPHOU
IbUTH, TPOJIEBATh CPOK CHYXKObI KaTaju3aTopa W 3HAYUTEIbHO YMEHbLIATh YBEIHUYEHHE
nepenanga JaBJIeHUs B CJIO€ 3aChINKH KAaTaJIM3aTopa U MOANEPKUBATH JUINTENBHYIO CTa0MIIbHYIO
paboTy peakTopa ruAPUPOBAHUSI.

Kak mnokazano Ha ¢ur. 36, KOHKpETHBIH IpOLecC peakuMu IOSICHEH Ha MpUMepe
nporecca KUAK0(Pa3HOro ruAPUPOBaHNs HE(PTENPOAYKTA. CHaYaNIa ChIPhEBOE MACIIO Pa3AeISIIOT
Ha NEPBOE ChIPEEBOE MACJIO, BTOPOE ChIPHEBOE MACJIO U TPETHE CHIPHEBOE MACIIO, IPUYEM MEPBOE
CBIPbEBOE MACJIO CMEIINUBAIOT C BOAOPOIOM, KOTOPBIN pacTBOpsIETCs B HEM, B cmecuTese 850 mis
BOJOPOAA U Macja C MOJy4YEeHUEM MOTOKA, COAEPIKAIIErO BOJOPOA, KOTOPbII BBOAST B KA4ECTBE
MO/IaBa€MOr0 CHMU3y MaTepuaja B peakTop 1 C BOCXOASIIMM IOTOKOM Yepe3 BXOA IJIs
PEAaKLMOHHOTO MaTepuasa, PeakLUI T'MIPUPOBAHUS IPOBOASAT B HUKHEM cioe 30 3achinku
KaTajnu3atopa, B TO € BpeMs, BTOPOE CBIPbEBOE MACIO U TPETbE CBIPHEBOE MacClio
COOTBETCTBEHHO BBOASAT B pPEAKTOpP 1 € BOCXOAAIIMM IOTOKOM uepe3 BTOPOM BXOJA IS
PEaKLMOHHOIO MaTepuaja W TPETUH BXOA AJId PEAaKLUOHHOIO MaTrepuana, B peaktope 1 ¢
BOCXOJSILIIUM MOTOKOM MaTepHaJIbl IIOCIEN0BATENBHO NPOXOAAT Yepe3 ONOPHYK IiacTuHy 810,
HIDKHUA cinod 30 3aChIIKM KaTajau3aTopa, CJIOW CKOJB3SINEeN peleTkd, BepxHuil cioil 30
3aCBINKU KaTajJnu3aTopa, NPUXKUMHYIO peleTdyaryro kppiuky 770, ycrporctso 60 nns ynaneHus
IbUIM U NPWKUMHYIO KPBILIKY C IMOJyY€HHEM BbIXOJSIINEro MOTOKA PeakLUu T'MIPUPOBAaHMS,
KOTOPBIN EJIAT Ha NEPBbIN NMOTOK, BTOPOH MOTOK U TPETUH MOTOK, A€ NEPBbIM MOTOK BBIXOAUT
U3 peakTopa 1 ¢ BOCXOASLIMM IMOTOKOM B Ka4eCTBE MPOAYKTA PEAKLMH, BTOPOH MOTOK U TPETHH

NOTOK IIMPKYJUPYIOT OOpaTHO B PEAKTOP € BOCXOISAILIMM ITOTOKOM 4epe3 NepBbIH BXOX I
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LUPKYJHUPYIOLIEr0 MaTepuajga W BTOPOM BXOA JJsl LUPKYJUPYIOLIEr0o MaTepuana,
COOTBETCTBEHHO.

Bo Bpemst HopMabHOH pabOoTHI, U3-3a OCOOEHHOCTEH MpolLecca peakyu, o AeHCTBHEM
BBITAJIKUBAIOINEH CUJIbL, HU>KHUK c10M 30 3aChINKU KaTaau3atopa U BepxHUM ciou 30 3aChIKu
KaTaju3aropa HaxoOATCs B pPACIIMPEHHOM COCTOSIHUM IIOCJI€ IMOAAYM MaTepuaia Hu
HepeMeINaroTCss BBEPX M BHHU3 INpH KonebaHWAX mopjadn Martepuana. ClenoBaTenbHO, B
HACTOSILIIEM M300PETEHUH MEXy BEpXHUM clioeM 30 3aChIKU KaTalu3aTopa U HIDKHUM CJIOEM
30 3achIIKM KaTaju3aTopa pAacIoJIOKEeH CJIOW ckonb3simed pewmeTku. Ckoap3sias OnopHast
pemerka 780 M mpwxUMHOE yCTpolcTBO 10 mepeMemaroTcsi BBEpX M BHU3 IIpU IOAade
Marepuaja B peakTop | ¢ BOCXOHSILIMM IMOTOKOM M PAaCUIUPEHUHN/CKATHH BepxHEro ciosi 30
3aCBINKK KaTalM3aTopa U HIDKHEro cyiost 30 3achinKy Katanu3aTopa. Takum oOpasom, ¢ OfHOU
CTOPOHBI, O0ECIeUnBaETCsl MPOIYCKHAss CHOCOOHOCTh cyost 30 3aChIKU KaTajau3aropa u
MPEIOTBPAIIAETCs 3aCOPEHUE, C IPYroi CTOPOHBI, CJIoi 30 3aChINKU KaTalu3aTopa MOXKET ObITh
BOCCTAHOBJIEH JIO €ro MEPBOHAYAIBHOTO O0BEMa KaK MOXKHO OBICTpee, M MCTUPAHUE YaCTHII
KaTaJM3aTopa U KOJMYECTBO OOpa3yIOLIEHCs MBI MOXKET ObITh yMeHbIneHo. Kpome Toro, B
HIDKHEM ciioe 30 3aChIKM KaTalau3aTopa BTOPOE CHIPbEBOE MACJIO M TPEThE CHIPHEBOE MACIO
BBOJSIT B PEAKTOP CHU3Y U CBEPXY HIDKHErO ¢jiosi 30 3aChINKU KaTalnu3aTopa, COOTBETCTBEHHO, U
COOTBETCTBYIOILIME TPYOONPOBOABI BBHIMOJIHEHBI TakK, YTOOBI OBITH OTKPBITBIMH BHH3,
NPOTHUBOIOJIOXKHO HAIPABICHUIO MaTepuana B peakTope 1| ¢ BOCXOASAIIUM IOTOKOM, YTOOBI
CHU3UTh KMHETUYECKYH) SHEPIUI0 MaTepuaja, MoJaBaeMoOro CHU3y B peakTop 1 ¢ BOCXOAsIIUM
IIOTOKOM, T€M CaMbIM KOMIIEHCUPYS U CHUXKAsl yAapHOE BO3AEHCTBUE NTOAABAEMOI0 MaTepuaia u
yMeHblIas nepeMeleHne HkHero ciaos 30 cnos karanusatopa. B BepxHeMm cnoe 30 3achinku
KaTajqn3aTopa NepBblid LUPKYIUPYIOLIUN IPOAYKT PEAKLIMU U BTOPOH LUPKYJIUPYIOIIHUI NPOAYKT
peakuuu LUPKYJUPYIOT, COOTBETCTBEHHO, CHU3Y M CBepXy BepxHero cios 30 3aceinku
KaTaJlu3aTopa, M COOTBETCTBYIOINHE TPYOONPOBOABI TAKXKE BBIMOJHEHBI TaK, YTOOBI OBITH
OTKPBITBIMU BHM3, INPOTHBOMNOJOKHO HANPABJIEHUIO IIOTOKAa MaTepuana B peakrtope 1 ¢
BOCXOJSIIUM TIOTOKOM, YTOOBI CHU3UTh KHHETUYECKYIO SHEPTHUI0 MaTepuaa, IMOAaBaeMOro B
peakTop | ¢ BOCXOASIIMM IMOTOKOM, TEM CaMbIM KOMIIEHCUPYsI U CHI>KAasl yIapHOE BO3EHCTBUE
MOIaBa€MOr0 MaTepuaja U yMEHbIIAsl NepeMelleHre BepxHero cyost 30 3aChIKU KaTalu3aTopa.
Marepuan, NOCTYNAXOLIUA U3 BEPXHErO CJI0s1 3aChINKH KaTaAIN3aTOpa U MPHUXKUMHOM peleT4aTon
KpbIlUKK 770, BXOAUT B yCTPOWCTBO 60 1JIs yOaJleHUs MbUIM M MOCJIEAOBATENbHO MPOXOIUT
4yepe3 HIDKHIOK miacTuHy 610a, ciioil nepBUYHON (UIIbTpaLuy, CPENHIO MIacTuHy 620a, cioit
BTOPUYHON (UIBTpaLMKU M BEPXHIOK MmiacThHy 630a, 4TOOBI MO3TANHO OT(HUIBTPOBLIBATH,
yJIaBJIMBaTh U COOMpATh INbUIb, YHECEHHYIO MarephasoM. KOHKpeTHbIE COCTaBbl CBHIPHEBOTIO

Maclia, UCIOJib3yeMble B BOIUIOmeHusx 18 u 19 Hacrosiero m3oOpeTeHwus, MOKa3aHbl B
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tabmune 6. Karanuszarop, UCronp3yeMblil B peakisix TMAPUPOBAHMS B BOIUIOMEHUsX 18 u 19,
npexacrasisier coboit FHDO-18 or Hay4YHO-MCCIE0BAaTENbCKOIO HHCTUTYTa HE(PTEX UMUYECKUX
TexHoJiornii DymyHs, a 3amuTHOe CpenacTBo mnpencrasisier coboit FBN-03BO1 ot nHaywHO-

HCCIIEIOBATEIbCKOIO HHCTUTYTa HEPTEXUMUUECKUX TEXHOJOTHH PyryHs.

Bomnnowmenue 18

Hcnonb3yroT peaktop 1 ¢ BOCXOASIIMM MMOTOKOM IO HACTOsIIEMY H300peTeHuio. HacThb
CBIPbEBOTO Macjia M BOJOPOA CMELIMBAIOT B OOBIYHOM CTAaTHYECKOM CMecHuTese (MOeb
SV2.3/25-6.4-500), a 3areM cMeChb BBOIST B KayeCTBE IOAABAEMBIX MAaTEPUAJIOB CHHU3Y B
peaktop 1 ¢ BOCXOASIIIUM MOTOKOM (AMaMeTp peakTopa 1 ¢ BOCXOISAIIMM MOTOKOM COCTABJISIET
100 MM), a BTOpOH pEaKLMOHHBIA MaTepUual M TPETHH PEAKLUOHHBIA MaTepuasl BBOAST depes
HIDKHUN U BEpXHUN BXOABI JUIsl MaTepuaia HWXKHEro o 30 3aChIIKU KaTalu3aTopa, MepBbIi
LUPKYJHUPYIOLUN MaTepUal U BTOPON LUPKYJIUPYIOIUN MaTepral MOCTyNatT B PEAKTOP 4Yepes
HIDKHUN W BEPXHUH BXOAbl I Marepuana BepxHero cnos 30 3achllKM KaTalIu3aTopa,
COOTBETCTBEHHO, peakTop 1 ¢ BOCXOAAIIMM IOTOKOM COAEPKUT OMNOpPHYI muacTuHy 810,
nepBbid cyioi 30 3achInku Katanu3aropa BeICOTONH 600 MM, CJION CKOJB3SLIEN PELIETKU BBICOTON
200 mmM, BTOpOM cion 30 3aceimku karanu3aropa BbicoTOM 600 MM m ycTtporictBo 60 s
yaaneHusi Nt BeIcOTOM 200 MM IOCJI€NOBAaTENbHO B HANPABJICHWM MOTOKA MaTepuala, Mpu
3TOM >KUZAKO(A3HbIE IMOAAaBa€Mble MaTEpUaNbl, MOCTYHAOINHE B peakTop | ¢ BOCXOAAIINM
IIOTOKOM 4Yepe3 BXOA IJs1 PEakLUMOHHOrO0 MaTepuana, BTOPOH BXOH MUl PEAKLUOHHOIO
Matepuaia 1 TPeTHil BXOJ JAJis peaKLIMOHHOIO MaTepHalia, CocTaBlsitoT 66 macc.%, 17 macc.% u
17 macc.% ot ofmero konuuecTsa XUAKO(A3HOIO MOJABAEMOr0 MaTepuaia, COOTBETCTBEHHO;
BBIXOJSIIIUN PEAKLIMOHHBIA MOTOK U KUAKO(a3HbIE MOJaBaEMble MAaTEPUAbI, BBOJUMBIE Uepes3
NEPBBbIM BXOA Il LUPKYJUPYIOIIEro MaTrepuaja U BTOPOH BXOA AJ LUPKYJIUPYIOLIErO
Marepuana, cocrapisitor 84 wmacc.%, 8 wmacc% u 8 macc.% or ofmero koiu4yecTra
JKUIKO(A3HOrO MoAaBaeMoro Marepuajia, coorsercTBeHHO. OmnopHas ractuHa 810 umeer BUA
TUNA TJIAHKU C CETKON C pasMepoM sueek 10 mern, yJIOKEHHOW Ha BEpPXHEW MOBEPXHOCTU
ONoOpHOU macTuHbl 810, BHENIHNE NOBEPXHOCTU TPETHETO MbLUICYJIABINBAOLIErO aemMenTa 640a
U 4eTBEPTOro MbUIeyJaBIuBaOIIEero sjnemeHra 650a B ycrponctse 60 nis ynajneHus MNbLIN
o0epHYTBI ceTkoW J[’KOHCOHA, W TPETUH MbUICYJABIUBAIOINN 3jeMeHT 640a U YeTBepThIM
NbUICYJNABIUBAKOIUN 31eMeHT 650a 3amojiHeHbl MHEPTHBIM MOPUCTBIM MaTepuall, TPETHH
IbUICYIABIMBAOLINH s5ieMeHT 640a B ciioe MepBUYHON (PUIBTPALIUH 3aMOJTHEH KEPAMUYECKUMHU
LIApUKAMU U3 UHEPTHOIO OKCHUJA AIFOMUHUS € 916, a 4eTBEPThIN MbUICYJIABIUBAIOLINN 3JIEMEHT
650a B cioe BTOPUYHOHN (PHUIBTPALMM 3alOJIHEH KEPaMHUYECKUMH IIAapUKaMU W3 HHEPTHOTO

OKCHJA QIIOMUHHS C @0, TpPEeTUM MbUICYJABJIUBAIOIIUN »jiaeMeHT 640a U  4eTBepThIH



140

IbUICYJIABIMBAOLINN 3JeMeHT 650a WMET IMIMHAPUYECKYI0 (GOopMy, a HX BBICOTA IO
otaenbHOCTH cocTaBisieT 80 MM. B mpouecce 3aronHeHust KaXIbli CJIOW 3aChINKU YIUIOTHSIOT U

3anoHsI0T. Pe3ynbprarel n3MepeHuil npencrasieHs! B Tabmuie 10.

Bonnomenue 19

Hcnonb3yoT peaktop 1 ¢ BOCXOAAIIMM IOTOKOM IO HACTOSIIEMY H300PETeHHIO.
ChippeBO€ Macjio W BOAOPON CMENIMBAIOT B OOBIMHOM CTATUYECKOM CMecHuTesne (MOIeNb
SV2.3/25-6.4-500), a 3aTemM cMeCh BBOIAT B BUJIE MMOIABAEMbIX MAaTEPHAJIOB CHHU3Y B peakTop 1 ¢
BOCXOJISIIIUM MOTOKOM (IHaMeTp peakTopa 1 ¢ BOCXOIALIMM MOTOKOM coctasyisieT 100 mm), a
BTOPON PEAKLIMOHHBIM MaTepual U TPETHH PEaKLMOHHBINA MaTepHuasl BBOIAT 4Y€pe3 HUKHUN U
BEPXHUI BXOIbl Ul Marepuana HIKHero cnos 30 3achiIKM  KaTalu3aTopa, MepBbIA
LUPKYJHUPYIOLUA MaTepUal U BTOPON LUPKYJIUPYIOIUNA MaTepual MOCTyNatT B PEAKTOP 4Yepes
HIDKHUN W BEPXHUH BXOAbl I MaTepuana BepxHero cyost 30 3achllKU KaTalIu3aTopa,
COOTBETCTBEHHO, peaKkTop 1 ¢ BOCXOAAIIMM IOTOKOM COAEPKUT OMNOpPHYK muiacTuHy 810,
nepBbii cyoi 30 3achIinku Katanusaropa BeICOTON 800 MM, CJION CKOJB3SLIEN PELIETKU BICOTON
200 mmMm, Bropom cnou 30 3aceimku karanausaropa BeicoTor 800 MM, ycrpoiictBo 60 s
yAaJeHus NbUld BbICOTOM 200 MM M MPUKUMHYKO KPBIIKY BbICOTOW 100 MM MOCI€10BaTENbHO B
HANpaBJIEeHUH TIOTOKA MaTepuana, NpH 3TOM KHAKO(pa3Hble IOaBaeMble MaTepHalbl,
MOCTYMNAOIIKUE B peakTop 1 ¢ BOCXOAALUM MOTOKOM 4Yepe3 BXOJ ISl PEAKLIUOHHOIO MaTepuaa,
BTOPOM BXOJ MJIsl PEAaKLMOHHOIO MaTepuaia U TPETUM BXOX I PEaKLUHUOHHOIO MaTepuala,
coctaBsitOT 72 Mmacc.%, 18 macc.% wu 18 macc.% or obuiero komudectBa >XHAKO(A3HOTO
NIOaBA€MOr0 MaTepHaja, COOTBETCTBEHHO, BBIXOIIIINI PEaKIMOHHBINA TOTOK U JKUIKO(a3HbIE
MO/IaBa€Mble MaTepHUabl, BBOJAUMbIEC Uepe3 MEPBBII BXOA sl LUPKYJIUPYIOLIEro mMaTepuana u
BTOPOM BXON IJs1 LMPKyJUpyIOLlero marepuana, coctaBmsiroT 80 macc.%, 10 macc.% u
10 macc.% ot obmmero KoJaM4ecTBa >KUAKO(PA3HOrO NMOAABAEMOTr0 MaTepuana, COOTBETCTBEHHO.
Onopnas nmnactuHa 810 uMMeeT BHI THMNA IUIAHKH C CETKOM ¢ pasmepoMm sideek 10 wmer,
VJIOKEHHON Ha BEpXHEH IOBEPXHOCTH OHNOpPHOM ImacTuHbel 810; BHEINHHME MOBEPXHOCTU
TPETHErO NBbUIEYJIABIUBAKOLIErO dJeMeHTa 640a U 4eTBEpTOro MbUICYJIABJIUBAIOLIETO 3JIEMEHTA
650a B ycrpoiictBe 60 s ypajeHuss NbUTH OOEpHYTHI ceTkod JIKOHCOHa, W TpeTui
NbUICYNIABIUBAOIUNA 31eMeHT 640a M 4YeTBepThl MNbLICYJaBIMBAOIIMNN 3j1eMeHT 650a
3aIMIOJIHEHbl HHEPTHBIM MOPUCTBIM MAaTEpPHAIOM, TPETUH MbUIeyJaBIuBarOmUi 31eMeHT 640a B
CJIO€ TEePBUYHON (UIBTPALUU 3aIOJHEH KEePAMHUYECKUMH IIapHKaMH W3 HWHEPTHOTO OKCHIA
amoMuHusg ¢ 910, a 4eTBepThHI MNbUICYJABIUBAOIIMKN 3jeMeHT 650a B Ci10€ BTOPUYHOHN
($unbTpaLnu 3amoNHEH KepaMUYeCKUMM IIapUKaMH W3 WHEPTHOTO OKCHAA AJIOMUHUS C 03

TPETUN MbUICYJIABIUBAOIINN dJeMeHT 040a M 4eTBEpThIM NbLICYJIaBINBAOIINUN 37eMeHT 650a
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UMEIOT HWIMHAPUIECKYIO (POpMy, a UX BBICOTA IO OTAEIbHOCTH cocTasisier 80 Mmm. B mpounecce
3QMOJIHEHUsT KaXKAbIM CJIOW 3aChIIKM YIUIOTHSKOT W 3alOJHAIOT. Pe3ynbpTaTel W3MepeHui

npezacrasieHsl B Tadmuue 10.

Tabnuna 10. PesynbraTsl H3MepeHUit

Bomnomenue 18 Bomnomenue 19

Kasxyiasics ckopocTh IOTOKA 0,0232 0,0228

y mmomi, o 0,0238 0,0225

0,0239 0,0226

Cpennee 3HaueHue, M/C 0,0236 0,0226

Bpewmsi paboTsl, MUH 21450 24360

Ilepenan nasnenus B peakrope, AP 6,42 5,22

OO6i11ee KOJIMYECTBO MBLIH,

OCaKJICHHOM B CJIO€ ISl OCAXKICHUS 0,052 0,038
KaTaJnu3aTOPHON MbIIH, T

Kak MOXHO BuAETP M3 YPOBHs YyBEIWYEHHUs Iepenaja [aBJICHHs B PEaKTOpE B
BoriomeHusax 18 u 19, mpu wucnonp3oBanuM peakTopa 1 ¢ BOCXOASAIMUM IOTOKOM IO
HACTOSIIEMY H300PETEHUIO YPOBEHD YBEJINUEHHs [Iepernaa JaBJIeHNUs] B PEAKTOpe OTHOCUTENIBHO
HU30K, TO €CThb VYPOBEHb VyBEIMYEHHUs Iepenana JaBjeHUs B peakrope 3(deKTuBHO
KOHTPOJIMPYIOT, TakuM o0Opa3oMm, Bpems paboTel peakTopa 1 € BOCXOISIIUM ITOTOKOM
3HAYUTEJIbHO YBEJINYMBAETCS. Pe3yIbTaT MOKa3bIBAET: MOCPEACTBOM CO3AAHUS CIIOS CKOJIB3SIIIEN
pelIeTKH B HACTOSINEM H300peTeHUH MOXHO 3((EKTHBHO YMEHBLINTb HCTHPAHUE YACTHI
KaTajJu3aTopa BO BPeMsl MEepEeMEIeHHsI, MOXKHO MPOAIHUTh CPOK CITYKObI KaTalInu3aTopa, MOXKHO
3HAYUTEJIbHO YMEHBIIUTh YBEJIMYEHUE Iepenaja AaBICHUs B CJIO€ 3aChIIKM KaTajlu3aTtopa U
MOYKHO TIOAJIEPKUBATh JJTUTEBbHYIO CTaOWIBbHYIO paboTy peakTopa 1 ¢ BOCXOISIIMM MOTOKOM.
Kpome Toro, m3 HeOONmbIIOrOo YpOBHS YBEIMYEHHUs Iepenana NaBlIeHHs B peakTope 1 ¢
BOCXOJISIIIUM TIOTOKOM IO HACTOSIIEMY HM300pPETEHUI0 MOJKHO BHIETh, YTO YCTPOHUCTBO 60 miis
ynajJeHuss TbUH (CIIOW TMEepBUYHON (HIBTPALMH M CJIOH BTOPUYHOH (DHIIBTpALIM) MOXKET
yJIaBJIMBATh TOYTH BCKO MbUIb. TakuM 00pa3oM, ¢ ONHOW CTOPOHBI, MOXKHO IPEIOTBPATHTH
3aCOpeHHe MOCIEAYIOINX TPYyOOIIpOBOAOB, C APYroil CTOPOHBI, LUPKYJIUPYIOLINE MAaTEPUAIIBI
(mepBBIl LMPKYJIUPYIOIUN MaTepual W BTOPOH LUPKYJUPYIOIIMHA MaTepHal) MOTYT OBITb
OTUIBTPOBAHBI U OYHIIEHBI, TAKUM O00Pa30M, MOKHO CHHM3UTb KOJHYECTBO IbUTH, YHOCHMOM
LUPKYJHUPYKOLUIUMUA MaTepHalaMHi, W YBEJIWYEHHE [epenaaa OaBJICHHs B CJIO€ 3aChIIKH
KaTaJIN3aToOpPa MOKET OBITh YMEHBIIEHO.

B omnucanmm Hacrosimero u300peTeHHs CleAyeT IMOHUMaTh, YTO OPHEHTALMU WIIH

NOJIOXKEHUs, OOO3HAUEHHBbIE TEPMHHAMHU «IEHTPAJBHBINY, «IIPOAOJIbHBIN», «IIONEPEUHbIH»,
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«UIMHAY, CIIUPUHA», CTOJILUHAY, «BBILIE», KHUKEY, «CIEBA», «CIPaBa», «IO BEPTUKAINY, IO
TOPU30HTAIN», «CBEPXY», CHHU3Y», «BHYTPH», «CHAPYXKU», IO 4aCOBOMU CTPEIKE», IPOTUB
YaCOBOM CTPEJIKM», «OCEBOM», «paiualbHbIN» WIN «KPYrOBOW» U T.J., OCHOBaHbI Ha
OPUEHTALIUA WUJIU TOJIOKEHUSIX, YKA3aHHBIX B CONPOBOAMTENIBHBIX 4epTexkax. MX ucnosb3yrot
TOJBKO AJsi OOJIerdeHHss W YIPOLISHUS] ONHMCAHHMS HACTOSIIEr0 H300peTeHus, HO OHHM He
YKa3bIBAIOT WU MOAPA3YMEBAIOT, YTO 3aJ€HCTBOBAHHOE YCTPONCTBO MJIM KOMIIOHEHT AOJDKHBI
UMEThb  OMNpENENICHHYK0  OPHEHTAIMI0 WM  JOJUKHBI ~ OBITh  CKOHCTPYHUPOBAHBI U
SKCIUTyaTUPOBATbCS B OlpeneneHHOW opueHTanuu. CrenoBaTeNbHO, HCIOIb30BAHUE STUX
TEPMHUHOB HE JIOJDKHO PAacCMATPUBATBCS KaK OrpaHMYEHHE Hactosimero msodperenus. Kpome
TOTO, TEPMUHBI KIIEPBBIN» U «BTOPOW» HMCHOJB3YIOT TOJBKO B LENISIX OMUCAHUSA U HE OJLKHBI
MHTEPNPETUPOBATLC KAK YKA3bIBAIOINHME WM NOAPA3yMEBAIOIINE OTHOCUTENBHYIO BAa)KHOCTH
WO  KOCBEHHO  YKa3blBAIOUIME  KOJUYECTBO  YKA3aHHBIX TEXHUYECKUX  IMPU3HAKOB.
CnenoBaTenbHO, NMPU3HAK, OTPAHUYEHHBIH TEPMUHOM (IEPBbIN» WU «BTOPOW», MOXET SIBHO
WM HESBHO COIEpXKaTb IO MEHbLIEW Mepe OAWH TakOW Npu3Hak. B ommcaHum HacToOsAIIEro
N300peTEeHNsI TEPMUHBI KMHOKECTBOY» I « MHOYKECTBEHHBIE» 03HAYAIOT MO MEHbINEH Mepe 1Ba,
HanpuMep, 1Ba WK 0O0Jiee SJIEMEHTOB | T.J., €CJIH HHOE HE YKa3aHO SIBHO.

B Hacrosimem n300peTeHnu, eclii MHOE HE YKAa3aHO U He ONPENeieHO SIBHO, TEPMHUHbI
«yCTaHOBHUTBY», (IOAKJIIOUUTB», «3AKPEMUTb» W T.[. JOJDKHBI TOJKOBAThCS B HMX O0IEM
3HaueHuu. Hampumep, coennHeHne MOKET OBITh (PUKCHPOBAHHBIM COEAMHEHUEM, Pa3beMHBIM
COEMHEHUEM WJIM MHTETPaJbHBIM COSIUHEHHEM, MOKET MPEACTAaBISATh COOONW MEXaHUYeCKOe
COEMHEHUE WJIM JJIEKTPUYECKOE COEAMHEHHE WM COOOIIEeHHe APYr C JPYroM, MOXET
IPECTABIATh COOOH MpPsSMOE COETUHEHUE MM KOCBEHHOE COSIUHEHHUE Yepe3 MPOMEKYTOUHBIN
HOCHUTEJIb, WM BHYTPEHHEE COOOLIEHHE MITH MHTEPAKTHUBHYIO CBSI3b MEXKIY JBYMsI JIEMEHTAMH.
Crnenpanuctel B TaHHOW 0O0JACTH TEXHUKH MOTYT HWHTEPIPETHPOBATh KOHKPETHbIC 3HAYSHHS
TEPMHUHOB B HACTOSLIEM M300pETEHHH B MX KOHTEKCTe. B HacTosiieM M300peTeHnH, eCiii UHOE
HE YKa3aHO U He ONPENENIEHO sIBHO, MEPBbIN 3JIEMEHT «BBILIE» WM «HUXKE» BTOPOIO 3JIEMEHTA
MOKET O3Ha4aTh, YTO NEPBBIM 3JIEMEHT U BTOPON 3JIEMEHT HENOCPEICTBEHHO KOHTAKTUPYIOT
ApYr C APYrOM WU NEPBbIA 3JIEMEHT M BTOPOM 3JEMEHT KOHTAKTUPYIOT IPYyr C APYyrom
KOCBEHHO 4epe3 NMPOMEXYTOUHYIO cpeny. Kpome Toro, mepBblil 3JIEMEHT «HAA» WU KIOBEPX»
BTOPOrO 3JIEMEHTAa MOKET O3HadaTb, YTO MEPBBIM 3JIEMEHT HAXOAUTCS MNPSIMO HAJ WU IO
JUArOHAJIM HaJ BTOPBIM 3JIEMEHTOM, WJIM MOXKET O3HA4aTb TOJIBKO TO, YTO MEPBBIA 3JIEMEHT IO
BBICOTE PACIIOJIOKEH BBILIE, YeM BTOPOM 3J1eMEHT. [1epBblii 371eMEHT, HAXOAALLUICS KHUKEY WU
«TOA» BTOPBIM 3JIEMEHTOM, MOKET O3HA4aTh, YTO MEPBbINA 3JIEMEHT HaXOAUTCS MPSAMO MO UJIH
[0 JUArOHAJIU MO BTOPBIM 3JIEMEHTOM, WJIM MOXKET O3HA4aTh TOJBKO TO, YTO MEPBBIA 3JIEMEHT

IO BBICOTE PACIIOJIOXKEH HUXKE, YEM BTOpOfI QJICMCHT.
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B ommcannu HACTOALIICIO I/1306peTeHI/I$I BBIpAKCHUA C HCIOJIb30BAHUEM TCPMUHOB
«BOIUIOIEHHE», «HEKOTOPbIE BOIUIOLICHUS», (IIPUMEP», «KOHKPETHBIH MPUMEP»  WJIH
«HEKOTOPBIC NPUMEPBD) O3HAYANOT, YTO KOHKPETHBIC NPU3HAKHU, KOHCTPYKIUH, MAaTCpUAJIbl UJIN
XapaKTEPUCTHKH, OMHUCHIBAIOIINE CJIOW B 3TUX BOIUIOIIEHHSIX WJIH MPUMEpaxX, BKJIIOUEHBI B IO
MEHbLIEH Mepe OJHO BOIUIOIIEHHWE WM MpPUMEP HacTosmero usoOpereHusi. B  maHHOM
JIOKYMEHTE TPUBEICHHOE B MPHUMEP BBIPAKEHHE BBIIIEYKA3aHHBIX TEPMHHOB He 00s3aTeIbHO
MOXET OTHOCUTBCSA K OOAHOMY U TOMY K€ BOIUIOILCHUIO WUJIU IIPUMEPY. KpOMe TOro, ONMMCaHHBIC
KOHKPETHBIE TIPU3HAKH, KOHCTPYKLUH, MATEPHUAJIBI MWW XapaKTCPUCTUKHU MOTYT 6bITb
COOTBETCTBYIOLIUM 00pa3oM OObEeIUHEHBI B JIOOOM OJHOM WM 0OOjiee BOIUIOIIEHUSX WJIH
npumepax. Kpome Toro, crienuaiucTsl B JAHHOH OONACTH TEXHUKH MOTYT KOMOMHUPOBATh WUJIH
O6’beI[I/IH$ITb Pa3IUYHBIE BOIUIOIICHUA WJIM NPHUMEPDI U IMPU3HAKHU B PA3JIMYHBIX BOIJIOIIEHUAX
HUJIK IpuMeEpax, OMUCAHHBIX B JAHHOM AOKYMECHTC, IIPpU YCJIOBUHU, YTO OHH HE MNPOTHUBOPECUAT
apyr npyry. XOTs HacTosiiiee H300peTeHre MPOUJUTIOCTPUPOBAHO M OIMCAHO BBIIMIE B
BOIJIOMICHUAX, CICAYET TIOHUMATD, UTO BOIUJIOLICHUA TPHUBEACHBI TOJIBKO B KAYECTBE MPUMEPA U
HE JOJUKHBI pAcCMaTpPHUBAThCS KaK COCTABISIFOINUE KAKOe-TNOO OrpaHHYeHHE HACTOSLIEerO
n3o0perenus. CrequamicTel B JaHHOH 00JNACTH TEXHUKHM MOTYT BHECTH H3MEHEHUs,

MoU(UKALMK U 3aMEHbI B BOIUIOIISHHUS B Ipeesiax 00beMa HaCTOSIIer0 H300PETeHUS.



DOOPMVIJIA N30BPETEHHA

1. PeakTop ¢ BOCXOASALIUM ITOTOKOM, COAEPKALIUN:

KOpITyC, CHaOKEHHBIH BHYTPH PEAKLMOHHOW KaMepol M CHaO)KEHHBIH BXOAOM IS
PEaKLMOHHOIO MaTepuaja M BbIXOAOM JUId PEaKLMOHHOIO MaTepuana Ha HEM, KOTOpbIe
COOOIIAIOTCS C PEAKLMOHHON KaMepoi;

CJIOM 3aCBINKHU KaTajlu3aTopa, Pa3MELeHHbIN B PEaKLIMOHHON KaMepe, U

NPUKUMHOE YCTPOMCTBO, PA3MEIIEHHOE B PEAKLIMOHHON KaMepe M PacroJIOKEHHOE Hall
CJIOE€M 3aCBINKU KaTajlu3aTopa, MPU 3TOM MO MEHbIIEH Mepe 4acTb MPUKUMHOIO yCTPONCTBA
BBINIOJIHEHA C BO3MOKHOCTBIO IEpEMELIEHUs] BBEPX U BHU3, TAK YTO IO MEHbIIEH Mepe 4acTb

NPWKHMHOTO YCTPOHCTBA MOKET OBITh MPHKATA K CJIOK0 3aChINKH KaTaIU3aToOpa.

2. PeakTop ¢ BOCXOASILIMM MOTOKOM IO 1.1, coaep:Kamuil MHOXECTBO CJIOEB 3aCBINKU
KaTaJIN3aTopa U MHOXKECTBO MPUKUMHBIX YCTPOMCTB, MPU 3TOM MHOXKECTBO CJIOE€B 3aCBINKHU
KaTaIu3aTopa WU MHOKECTBO MPM)XUMHBIX YCTPOWCTB PACIOJIOKEHbl € 4YEpPeAOBAaHUEM B
BEPTHUKAJIbHOM HATPABJICHUH, U KOKIOE W3 MPWKUMHBIX YCTPOHCTB MOKET OBITh MPUIKATO K
OIHOMY U3 CJIOEB 3aCBhINKH KaTaU3aToOPa, BO3MOXKHO, MHOXKECTBO CJIOEB 3aChINIKH KaTaJIn3aTopa

YBCIIUYUBAKOTCS IO BBICOTC B HAIMPABJIICHHUU ITIOJa"YN MaTepuaa.

3. PeakTop C BOCXOZSIIMM IOTOKOM IO M.1, B KOTOPOM CJIONM 3aCBIIKM KaTaau3aTopa
BKJIIOYAET BEPXHIOK CEKIMIO KAaTaJM3aTOpa M HIDKHIOK CEKLHIO KaTajau3aTopa, IPH 3TOM
BEPXHSA CEKLMs KaTajau3aTopa pacloJioKeHa HajJd HIDKHEH CeKLUeW KaTaiau3aTopa, M
NPWKUMHOE YCTPOHCTBO MOXKET OBITh MPIKATO K BEPXHEH CEKIMH KaTajiu3aTropa, MpU 3TOM
PEAKTOP € BOCXOASIIUM TOTOKOM JOMOJHUTENBHO BKIKYAECT:

CKONB3SIIIYK OINOpPY, PAacCHOJOXKEHHYI0 B PEAaKLMOHHOM KaMepe ¢ BO3MOKHOCTBIO
NEPEMCIICHUA BBEPX W BHU3, HWXHAA CCKIHA KaTajJau3aTopa MOXKET IMOANCPKUBATHCA Ha
CKOJIB3SILIEH OMope, U CKOJIB3SIas ONopa CHAOKEeHA KaHAJIOM Ui MaTepHuaa;

BEPXHEE CBsI3bIBAIOIEE YCTPONCTBO U HIXKHEE CBS3bIBAIOILEE YCTPONCTBO, KOTOpPBIE
Pa3sMEIICHBI B peaKHHOHHOﬁ KaME€pPE C BO3MOKHOCTBIO NIEPEMEILICHNUA BBEPX U BHU3, KAXKIOE U3
BEPXHErO CBSI3BIBAIOIIEIO YCTPOMCTBA W HIDKHETO CBSI3BIBAIOINETO YCTPOICTBA CHAOXKEHO
KaHaJOM JUId MaTepHajla, BEPXHEE CBA3BIBAIOINEE YCTPOWCTBO PACIIOIIOKEHO HaA HIDKHUM
CBA3bIBAIOIIIUM YCTpOﬁCTBOM, npu 5S5TOM BEPXHEC CBA3BIBAIOILICC YCTpOﬁCTBO N HHUXHEC
CBS3BIBAIOLIEE YCTPOMCTBO PACIOJIOKEHBI MEXIY BEpXHEH CEKLUEeH KaTalu3aropa U HIKHEU

CGKHHeﬁ KaTaJn3aTopa B BEPTHUKAJIBbHOM HaAIIPAaBJICHUHW, BEPXHASA CCKLUA KaTAJIU3aTOpAa MOXKET
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MOAJEPKUBATHCSI HA BEPXHEM CBSA3BIBAKOLIEM YCTPOMCTBE, & HUXKHEE CBSI3bIBAIOLLEE YCTPOMCTBO
MOXET OBITh MPIPKATO K HIDKHEH CeKLINU KaTajln3aTopa; u

BEPXHUM YIPYTHH JJIEMEHT U HMKHUM YIPYTMM 3JEMEHT, NPU 3TOM BEPXHHUM KOHELl
BEPXHETO YIPYTrOro 3JIEMEHTa COEAUHEH C NMPUKUMHBIM YCTPONCTBOM, HUXKHUN KOHELl BEPXHETO
YyIOPYIOro 3JIEMEHTAa COEAUHEH C BEPXHHMM CBS3bIBAIOIIMM YCTPOMCTBOM, HIKHHMM KOHeEL|
HIDKHErO yIpyroro 3J€MEHTa COEIMHEH CO CKOJB3SIIeil OMopoM, a BEPXHUM KOHEL HM)KHETO
YIPYIoro 3JIEMEHTA COEAMHEH C HIDKHUM CBSI3BIBAOLIUM YCTPOICTBOM,

BO3MOJKHO, CKOJIB3SIIasi OINOpa CONEPKUT IEPBYI0 HAIPABJSIOLIYIO CKOJbXEHUS H
NEPBYIO PELIeTYATYIO MJIACTUHY, IPUYEM IepBasi HAIpPaBJAIOLAs CKOJbXKEHUsl PACIIONOKEHA Ha
OKPY’KHOH TIIOBEpPXHOCTH CTEHKHM PEAaKLUOHHOM Kamepbl, IepBas pelierdaras IUIaCTUHA
pacnoyioKeHa Ha MEepBOM HANPABISAIOIIEH CKOJbXKEHUSI C BOSMOXKHOCTBIO NEPEMELIEHNUs] BBEPX U
BHU3, U HIXKHAS CEKLHUs KaTaau3aropa MOXKET MOAACPKUBATBCS Ha MEPBOM pelIeT4aTou
MJIACTHUHE,

BO3MOYKHO, TIEpBasi HANPABISIIOLIAST CKOJBKEHUSI CHAOKEHA HUYKHUM OTPAHUYHMBAIO LM
yIOpPOM M BEPXHUM OrPAHUYMBAKOLIUM yIOPOM, NPHU 5TOM IMepBas pellerdaras IJIaCTHHA
pacnoyioXKeHa MEXKAYy HIDKHMM OrPaHHYMBAIOIIMM YIOPOM M BEPXHUM OIPaHUYUBAIOLIUM
yIOPOM B BEPTHKAJIbHOM HAIPaBICHUU, HUXKHUN OrPAaHUYUBAIOIIMNA YIIOP MOXET CIyXKUTb B
CBSA3U C INEPBOM pELIeTYATOW IIACTUHOW JUIsi OFPAaHMYEHUs] PACCTOSHMS MEPEMELIECHUs BHU3
NEPBOM PEeLIeTYaTON IIACTUHBI, & BEPXHUM OMPaHUYMBAIOLIUI YIIOP MOXKET CIIyXKUTb B CBSA3U C
NEePBOM pELIEeTYATON IJIACTUHOW AJI OTPaHUYECHHs] PACCTOSHHS INEPEMELICHUs] BBEPX INEPBOU
pelIeTyaToN MIACTUHBI,

BO3MOJKHO, K&KA0€ U3 BEPXHETO CBSI3bIBAIOLIETO YCTPONWCTBA U HUXKHETO CBSI3bIBAOLIETO
YCTPONCTBA CONEP>KUT MEPBYIO CBSI3bIBAIOINYIO IUIACTHHY, BTOPYIO CBSI3BIBAIOILYIO IUIACTUHY U
MHO>KE€CTBO NEPBBIX HAMPABISAIOUINX 3JIEMEHTOB, KaXAasi U3 MEPBOH CBS3bIBAIOLIEH MJIACTUHBI U
BTOPOM CBSI3bIBAIOLEH IUIACTUHBI BBINOJHEHA C BO3MOKHOCTBIO NEPEMELEHNsI BBEPX U BHU3 U
MMEEeT KaHajl Ul MaTepuana, KasKAblil MEpBbI HANPABISIFOLIMN 3JEMEHT IPOXOAUT 4epes
KOKAYH0 U3 TMEPBOM CBI3bIBAIOLIEH IUIACTUHBI W BTOPOH CBSI3bIBAIOINEHW IJIACTUHBI B
BEPTUKAJIBHOM HAINpPaBICHUH, KaXAas W3 NEePBOM CBA3BIBAIOLIEH IUIACTUHBI W BTOPOH
CBS3BIBAIOLIEH IUIACTUHBI BBINOJHEHA C BO3MOXKHOCTBIO MEPEMEINEHUs] BBEPX U BHU3 IO
OTHOLIEHUI) K KaXXKAOMy MEPBOMY HANpPABJISAKOLIEMY 3JIEMEHTY, IMPU 3TOM BEpPXHSA CEKLUs
KaTaau3aropa MOXeT NOANEPKUBATbCsl Ha TMEpPBOM CBS3BIBAIOLICN IIACTMHE BEPXHETO
CBS3BIBAIOLIErO YCTPOMCTBA, a BTOpas CBs3bIBAIOLIAS IIJIACTMHA HIDKHErO CBSI3BIBAOLLETO

YCTPOHCTBA MOKET OBbITh PHKATa K HIDKHEH CEKI[UH KaTaJn3aTopa,;



BO3MOJKHO, MEXIy IO MEHbIIEH Mepe OAHOW M3 NEPBOM CBA3BIBAKOLIEH IUIACTUHBI U
BTOPOM CBSI3bIBAIOIIEH TUIACTHHBI U OKPY>KHOWU IOBEPXHOCTBK) CTEHKH PEAKLIMOHHOM KaMepbl
IIPEIYCMOTPEHO YIUIOTHUTENBHOE KOJIBLO;

BO3MOJKHO, BEPXHHUH KOHEL] BEPXHEro YIPYroro 3JIEMEHTa COEAUHEH C NPUXKUMHOU
IJIACTUHOW, HIKHUN KOHELl BEPXHEro YIpyroro 3JIEMEHTa COeIMHEH C MEPBOMN CBS3bIBAOLIEH
IJIACTUHOW, HW)KHMM KOHEL] HWXKHEro YIPYroro 3J€MEHTa COCJUHEH C MEepBOH pelIeT4aTou
MJIACTUHOMN, & BEPXHUN KOHEL] HUXKHETO YIIPYTOro 3JIEMEHTa COEMHEH CO BTOPON CBS3BbIBAIOLIEH

IJIACTUHOM.

4. Peaktop ¢ BOCXOAALIMM IOTOKOM MO 1.3, JOMNOJHUTEIBHO COAEPKALIUN:
¢bunbTpyOImee YCTPOMCTBO, Pa3MELICHHOE B PEAKIIMOHHONH Kamepe U PACIHOJIOKEHHOE MEXITY
BEPXHUM CBS3BIBAIOLIUM YCTPONHCTBOM M HUKHUM CBSI3bIBAIOLIUM YCTPOHCTBOM B BEPTUKAJIBHOM
HalnpaBJIEHUH,

BO3MOXKHO, (PHIIBTPYIOLIIEe YCTPOHCTBO COAEPIKHUT:

MHOJKECTBO IEPBBIX MbUICYJABINBAIOLINX 3JIEMEHTOB, KaXbIil U3 KOTOPBIX COAEPKUT
nepopmupyemyro 000JI04KY, KOTOpasi CHaOkeHa MepBOI BMEILIAIOIIEH MOJIOCTHIO, 3aIOTHEHHOM
MHEPTHBIM HAMOJHSIOIIMM MAaTepuaoM; BO3MOXKHO, HIKHMHM KOHELl KaXXIO0ro IepBOro
HaNpaBJAIOLIEr0 3JIEMEHTA BEPXHErO CBS3bIBAIOLIETO YCTPONCTBA MPOXOAUT B HHEPTHBIN
HAIOJIHAIOLIUI MaTepuas B EPBOM BMEILAIOLIEH MMOJOCTH, U BEPXHUN KOHEL| KaXK10ro MepBoro
HaNPABJSAIOLIETO 3JIEMEHTAa HW)KHETO CBSI3bIBAIOLIErO YCTPONCTBA MNPOXOAUT B HHEPTHBIN
HaNOJHAKOLIMI MaTepHuall B IIepBON BMEINAOLIEH TIOJOCTU; U

MHO>KECTBO HU3OJIUPYIOLIUX 3JIEMEHTOB, KaXAbII U3 KOTOPBIX PACIOIOXKEH MEXIY ABYMs
COCETHUMHU O0OJIOYKaMH B TOPU3OHTAJIbHOM HAIPABJICHUH WM BEPTHKAJIBHOM HAMPAaBJICHUU U
W3rOTOBJIEH U3 DJJIACTUYHOrO MaTepuaja, BO3MOXKHO, KaXAbIH W3OJUPYIOLIUN 3JIEMEHT
M3rOTOBJIEH U3 3JIaCTUYHOrO IIACTMACCOBOI0 MaTepuala,

BO3MOXKHO, (PHIIBTpYIOLIEe YCTPOHCTBO COAEPIKHUT:

MHOKECTBO IEPBBIX IMbUICYJABINBAIOIINX D3JIEMEHTOB, KaXIbIi W3 KOTOPBIX HMeEET
MEPBYIO BMELIAIOIIYIO MTOJIOCTb, 3aII0OJTHEHHYIO MHEPTHBIM HAIOJHSOLUM MaTepHalioM; U

MHOYKECTBO TEPBbIX MEMOPAHHBIX OJIOKOB, KaXIbIiH M3 KOTOPBIX PACIIOJIOKEH MEXKIY
ABYMsI COCEIHUMH TME€PBbIMU MbUIEYJABIUBAIOLUIMMHU 3JEMEHTaAMU B TOPU30HTAJIBHOM
HAIPaBJIEHUN U UMEET NEePBbIA BXOA AJIS ra3a, BO3MOXKHO, KOKIbIH MepBbIi MeMOpaHHbII OJIOK
pacIlONIOXKEH BEPTUKAIBbHO, HIDKHUM KOHEI] MepBOro MeMOpaHHOro OJIoKa OTKPBIT C
oOpa3oBaHHEeM MEPBOrO BXONa MJIsl Ta3a, a BEPXHHUI KOHEI] MepPBOr0 MeMOpaHHOro OJioka

3aKpBbIT;
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BO3MOXKHO, KQ)KJ0€ U3 BEPXHETO CBSI3bIBAIOILETO YCTPONCTBA U HUKHETO CBSA3BIBAKOLIETO
YCTPOMCTBA COAEPIKUT:

BTOPYIO HAIpPaBJSIIOLIYK) CKOJBXEHUS, PACHOJIOKEHHYIO HA OKPYXKHOH IMOBEPXHOCTH
CTEHKH PEaKLMOHHON KaMephl, U

CBSA3BIBAIOLIYIO IUIACTUHY, KOTOpas pacHoOJIO)KeHA Ha BTOPOH  HaNpaBJAIOLIEH
CKOJIBXKEHHSI C BO3SMOXKHOCTBIO NEPEMELIEHHUsT BBEPX U BHU3 U UMEET KaHajl JUlsl MaTepuana, Ipu
STOM MEXIy CBSI3BIBAIOINEH MJIACTUHON U (PUIBTPYIOLIUM YCTPOHCTBOM pa3MeIleH 3J1aCTHUHBIN
MaTepuall, BEPXHssA CEKLUs KaTalIu3aTopa MOXET MOAAEPKUBATHCS HA CB3bIBAIOIIEH IJIACTUHE
BEPXHETO CBSI3bIBAIOILETO YCTPONCTBA, & CBSI3bIBAIOINAs IJJACTUHA HIDKHETO CBSI3bIBAIOILETrO
YCTPOHCTBA MOKET OBbITh PUKATA K HIDKHEH CEKIIUHU KaTaIu3aTopa,;

BO3MOJKHO, MEXIY CBsI3bIBAIOINEN IJIACTUHON M BTOPOM HAIpPABISAIOIIEH CKOJBKEHHUS
00eCreYeHo YIUIOTHUTENBHOE KOJIBIO; BO3MO)KHO, MEXAY CBS3bIBAIOINEH IUIACTHHOH U
(GUIBTPYIOIIUM YCTPOHCTBOM pa3MeIleH MPaHyIMPOBAHHBIA 3JaCTUYHBIN MaTepHUa, BO3MOXHO,
MEKAY CBSI3BIBAIOIIEH IUIACTHHOH M (UIBTPYIOLIUM YCTPOWCTBOM pa3MeINeH 3JIAaCTHYHBIN

MJIACTMACCOBBII MaTepUall.

5. PeakTop ¢ BOCXOAALIMM IOTOKOM IO JIFOOOMYy M3 mil. 1-4, B KOTOPOM HPHKUMHOE
YCTPOWCTBO COAEPKUT MPUKUMHYIO IUIACTUHY, PACIOJIOKEHHYIO HAa OKPY>KHOM MOBEPXHOCTHU
CTCHKM pEaKLHMOHHOM KaMepbl C BO3MOXHOCTBIO IEPEMEINEHHMs] BBEPX M BHU3, TaK 4YTO
NPYKUMHAS TUIACTHHA MOXKET OBbITh NPIJKaTa K CJIOK 3aCBhIIKU KAaTalIu3aTopa, M MPYKUMHAS
IJIACTMHA UMEET KaHaJjl JIJIs MaTepuaa,;

BO3MOJKHO, MPUKUMHOE YCTPOUCTBO COMAEPKUT TPETHIO HANPABISIFOLIYIO CKOJIBXKEHUS U
NPWKUMHYIO IUIACTUHY, NPU 3TOM TPEThsl HANPABIAIOIIAS CKOJbXEHUS PpAaClOJOKE€HAa Ha
OKPY>KHOH MTOBEPXHOCTU CTEHKHU PEAKLIMOHHON KaMephbl, MPUKUMHAsI TUIACTUHA PACIIOIOKEHA Ha
TPETbEH HANPABJSAIOIEN CKOJBKEHUS C BO3MOKHOCTBIO NMEPEMEIEHHUs] BBEPX M BHU3, TAK YTO
NPWKAMHAS TUITACTHMHA MOXET OBITh MPHKATa K CJIOK 3aChIIKH KaTaJIN3aTOpa, U MPUKHMHAsS
IUIACTUHA HMMEET KaHaJl JUId MaTepuasa, BO3MOXKHO, MEXAy TPETbEeH HaNpaBisOLIeH
CKOJIBKEHUSI M TIPHKUMHOM IIACTUHON 00€CTIeYEeHO YIUIOTHUTENIbHOE KOJIBLIO;

BO3MOYKHO, TPEThSl HANPABISIOIIAS CKOJIbKEHHsI CHAO)KeHA HWKHHUM OTPAaHUYHMBAIOLIIM
YIOPOM U BEPXHUM OrPaHMYMBAIOLIUM yNOPOM, MPHXKHUMHAs IMJIACTUHA PACIHOJIOKEHA MEXIy
HIDKHUM OTPaHMYMBAIOIIMM YIIOPOM U BEPXHUM OIPaHUYMBAIOLINM YIIOPOM B BEPTUKAJIBHOM
HaNpaBJ€HUH, HIDKHUN OrpaHUYMBAIOIIUN YHOP MOXET CIYXUTb B CBSI3U C IPUKUMHOM
MJIACTUHOW JUIsi OrPAHUYEHHUs PACCTOSHUSI MEPEMELIECHHs BHU3 NPWXKUMHOW IIJIACTHHBI, a
BEPXHUM OrPaHUYUBAIOLIUNA YIIOP MOXKET CIYXKUTb B CBA3HM C NPUKUMHOW IUIACTUHON JJIst

OrpaHHU4YCHUs PACCTOSHUS NEPEMELLICHNS BBEPX HpH)KPIMHOfI IJIACTUHBI,



BO3MOJKHO, MNPUKUMHOE YCTPOWCTBO COAEPKUT BEPXHIO MPMKUMHYIO IIJIACTHHY U
HIDKHIOIO MPUKUMHYIO IJIACTUHY, NPU 3TOM BEPXHssA NPUKUMHAs IUIACTUHA PACIOJIOKEHA HaJ
HIDKHEH MPUXXUMHOM IUIACTUHOM, KaXaas W3 BEpXHEH MNPUKUMHOM IUIACTHHBI U HIKHEU
NPWKUMHOMN IUIACTUHBI PACIIOJIOKEHA HA OKPYKHOU MOBEPXHOCTU CTEHKU PEAKLIMOHHON Kamephl
C BO3MOXKHOCTBIO MEPEMELIEHUS] BBEPX U BHU3, TAK YTO HUKHSS MPUKUMHAS IJIACTUHA MOXKET
ObITb IpMKaTa K CJIOK 3aChINKHM KAaTaJW3aTOpa, BEPXHSS NPWKUMHAS IUIACTHHA CHaOKeHa
BEPXHHM KaHAJOM JJIi MaTepuaja, a HIKHSS MNPIKAMHAs IJIACTUHA CHAa0)KE€HA HIDKHUM
KaHAJIOM Ui MaTepuana, MpU 3TOM MEXAY BEepXHEH MNPUKUMHON IUIACTUHOW M HIDKHEH
NPWKUMHOHW TUIACTHHOHN OOecrieueH WHEePTHBIH HANOJHSIOMNN MaTepual; BO3MOXKHO, CTEIEHb
3aII0JIHEHNs] UHEPTHBIM HAIOJHSOIUM MAaTepHUaIOM MEHbIIE WM PaBHA NEPBOMY 3aJaHHOMY
3HAYEHUIO,

BO3MOYKHO, IPY>KUMHOE YCTPONCTBO JOMOJHUTEIBHO COAEPKUT TPETHIO HAMIPABIISAIOLIYEO
CKOJIBXKEHUs], PACIOJIOKEHHYI0O HA OKPYXKHOH MOBEPXHOCTH CTEHKU PEAKLMOHHOW KaMepbl, U
Ka)kJasl U3 BEPXHEU NPWKUMHON IUIACTUHBI U HIDKHEH NPHUKUMHOM IUIACTUHBI PACIIONIOXKEHA Ha
TPETbEN HANPABIISFOLIEN CKOJIbXEHUSI C BO3MOXKHOCTBIO NIEPEMELLIEHHUS] BBEPX U BHU3,

BO3MOYKHO, TPEThsl HAPABIIIOIIAs CKOJIbKEHHsI CHA0O)K€HA HIDKHUM OTPAHUYHMBAIOLIIM
YIOPOM M BEPXHUM OrPAaHUYMBAIOLIMM YIOPOM, BEPXHss NPWKUMHAS IUIACTMHA W HUXKHSSA
MPWKUMHAS TUIACTHHA PACIOJIOKEHBI MEXAY HUKHUM OrPAaHUYUBAIOIIMM YIIOPOM U BEPXHUM
OrPaHUYMBAKOIIMM YIIOPOM B BEPTUKAJIbHOM HAINPABJICHUM, HUXXKHUN OrPaHUYMBAIOLIMMN YIIOP
MOXKET CJIYKUTb B CBSI3M C HIDKHEH MNPHXKUMHOM IUIACTUHOM Ui OTPaHUYEHUs] PAaCCTOSHUS
NepeMeLIeHNs] BHU3 HUKHEH MPUKUMHON MJIACTUHBI, & BEPXHUI OTPaHUYMBAIOIIMM YIIOP MOXET
CIy’)KUTb B CBSI3M C BEpPXHEHW MNPWKUMHONW IUIACTUHONW [Js1 OTrPAaHUYEHUS PACCTOSHUS
NepeMEILeHNs BBEPX BEPXHEU NMPUKUMHON IJIACTHHBI,

BO3MOJKHO, MEXAY TPETbEeH HAMNPAaBISIOUIEH CKOJBXKEHUS M BEPXHEW NPHKUMHOU
IUTACTHMHON 00€CredYeHO BEepPXHEee YIUIOTHHTENBHOE KOJbIO, MEXAY TPEThel HampaBJISIOIIEH
CKOJIBKCHUS] U HIDKHEW NMPIKUMHON IJIACTUHON 00ECIeYeHO HIDKHEE YIUIOTHUTEIBHOE KOJbLIO;
BO3MOJKHO, NPWXKHMHOE YCTPOWCTBO MAOMOJHUTEIBHO COAEPKUT MHOXKECTBO BTOPBIX
HAIpPABJSIOIUX 3JIEMEHTOB, KaXIbIH M3 KOTOPBIX NPOXOAUT Yepe3 KaXIyKH U3 BepxXHEH
NPWKUMHON IUIACTUHBI M HIDKHEW MNPWKUMHON IUIACTHHBI B BEPTUKAJIBHOM HAIpPaBJICHUH,
KaKJasi U3 BEPXHEU NPWKUMHON IUIACTUHBI U HWKHEH MPUXXUMHOW IUIACTUHBI BBITOJIHEHA C
BO3MOJKHOCTBK) TMEPEMEIIEHUsT BBEPX W BHU3 MO OTHOLIEHUK) K KaXAOMy BTOPOMY
HAIPABJSIFOLEMY JJIEMEHTY, BO3MOKHO, NPHKMMHOE YCTPONCTBO NOINOJIHHUTENBHO COAEPIKUT
COCIMHUTEINIbHBIN JJIEMEHT, BEPXHHUM KOHELl COCIUHMUTENIBHOIO 3JIEMEHTA COENMHEH C BEpPXHEU
NPWKUMHON IUIACTUHOM, 4 HIWKHHUNA KOHEL] COEIMHUTENIBHOIO 3JIEMEHTAa COEAUHEH C HIDKHEU

HpH)KHMHOﬁ l'IJ'IaCTI/IHOI‘/'I; BO3MOXKHO, paCCTOAHUE MCXKAY BEPXHUMU NPUKUMHBIMU IIJIACTUHAMUA
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U HWXXKHUMHU MPUKUMHBIMU TNIACTUHAMU MHOXKECTBA NPUKHUMHBIX yU[‘pOfICTB B B€PTHUKAJIbBHOM

HalpaBJICHUHU YMECHBIIACTCA B HAIIPABJICHUU ITOAAYN MaTEpHaa.

6. PeakTop C BOCXOASIIMM IOTOKOM IO I.5, B KOTOPOM NPHKUMHOE YCTPONCTBO
COMEP’KUT MHOXKECTBO BTOPBIX MbUICYJABIMBAIOIIMX 3JIEMEHTOB, KAaXKIbIH U3 KOTOPBIX
PacCMOIOXKEH MEXAy BEpXHEW NPUKUMHON TUIACTMHOW M HW)KHEH MPUKUMHOW IUIACTHHOW H
MMEET BTOPYIO BMEINAIOUIYIO MOJOCTh, 3AMIOJHEHHYI0 MHEPTHBIM HAINOJIHSIOLIIUM MaTepUaJioM,
IIPU 5TOM BEPXHsIsl IPUKUMHAs TUIACTMHA UMEET MHOXXECTBO BEPXHHUX KaHAJIOB Ul MaTepuala,
HIDKHSS IPUKUMHAS [JJACTHHA UMEET MHOKECTBO HMKHUX KaHAJIOB JJIs1 MaTepualia, MHOXKECTBO
BTOPBIX MbUICYIABINBAIOIINX 3JIEMEHTOB HAXOASATCS HANPOTHUB MHOXKECTBA HIKHHMX KAaHAJIOB
IUIsl MaTepuana BO B3aMMHO OJHO3HAYHOM COOTBETCTBUM B BEPTUKAJIbHOM HANPABICHUH, MEXIY
ABYMsI COCEJHUMH BTOPBIMHU MbLIEYJABIUBAOIIUMHI 3JIEMEHTAMU OIpEAENeHa NepBasi MOJOCThb
IUIsl UUPKYJSIIMM MaTepuana, M IepBas MOJOCTb [l LUPKYJSIUUM MaTepuana HaxXOJUTCs
HAIIPOTUB BEPXHEro KaHaia JJIsl MaTepHalla B BEpTUKAIbHOM HANPABIICHUH,

BO3MOJKHO, HIDKHUN KOHEL BTOPOTO NbUIEYJIABJIUBAKOLIETO 3JIEMEHTa KOHTAaKTHPYET C
HIDKHEH NPWXKUMHOW IJIACTMHOM, & BEPXHUH KOHELl BTOPOrO NbUICYJABJIUBAKIIEIO 3JI€MEHTa
KOHTaKTUPYET C BEpXHEH MPUKUMHOU INIACTUHOM;

BO3MO)XHO, Ha MEPBOM CTOPOHE KAXKIOW MEPBOW MOJOCTH Uil LUPKYJISLUMU MaTepuaa
o0ecriedyeH NepBbIi pa3ieIUTeIbHbIN 3JIEMEHT, HAa BTOPOH CTOPOHE KasKON NepBO MOJOCTH JJIs
LUPKYJSILMN  MaTepuana oOecrieueH BTOPOIl pa3feMTeNbHBIN 3JIEMEHT, IepBas CTOPOHA
HaXOAWTCA HANpPOTHUB BTOPOM CTOPOHBI B TOPU3OHTAJIbHOM HAINpPABJICHUM, IIEPBBIH
pa3sdeNuTeNbHbI 3JIEMEHT COAEP KUT MEPBYI0 HAKIOHHYHK) IJIACTHHY M TEPBbIM ONOPHBIN
SJIEMEHT, PACIOJIOKEHHBIM Ha BEpPXHEH MNPUKUMHON IJIACTHHE, a BTOPOM pa3feiauTeNbHBbIN
3JIEMEHT COAEPKUT BTOPYK) HAKJIOHHYK) IUIACTUHY M BTOPOM OINOPHBIM  3JIEMEHT,
pPacnoJIOXKEHHBbIM Ha BEPXHEW NPUKUMHON IUIACTUHE, MPU 3TOM HIDKHUNM KOHEL IEepBOHN
HAKJIOHHOW IJIACTUHBI COETMHEH C MEePBbIM OMOPHBIM 3JIEMEHTOM, NEpBasi HAKJIOHHAs IUIACTUHA
IMPOXOAUT OT MEPBOr0 OMOPHOIO 3JIEMEHTAa KO BTOPOH CTOPOHE, BEPXHUH KOHEL BTOPOH
HAKJIOHHOW IJIACTUHBI COEIMHEH CO BTOPBIM ONOPHBIM 3JIEMEHTOM, BTOPasi HAKJIOHHAs IJIACTUHA
MPOXOAUT OT BTOPOTO OMOPHOIO 3JIEMEHTA K MEPBOM CTOPOHE, MO MEHBLIEH Mepe 4acTb NEPBOM
HAKJIOHHOW IMJIACTUHBI U IO MEHBIIEH Mepe 4acTb BTOPOUM HAKJIOHHOM IUIACTUHBI PACIIOJIOMXKEHBI
IPsIMO HAJ MEpPBON MOJIOCTBKO AJIsI LUPKYJSILUU MaTepuasa, [0 MEHbIIEeH Mepe 4acTb NEepBOU
HAaKJIOHHOM IJIACTHHBI PACHOJOKEHA HIDKE MO MEHbLIEH Mepe YacTH BTOPOM HAKJIOHHOU
MJIACTHHBI, U MEXJYy IO MEHbLIEH MEpe YaCThH) MEPBOM HAKJIOHHOHM IJIACTHHBI U MO MEHbLIEH

MEPE 4aCThIO BTOpOﬁ HaKJIOHHOM IIJIACTUHBI ONpPEACIICH KaHaJl AJIs MaTepuala,
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BO3MO>KHO, NEPBBIA ONMOPHBINA 3JIEMEHT COACPKUT MEPBYIO0 CTEPKHEBYIO YacCTh U MEPBYIO
IJJACTUHYATYK) 4YacTh, ME€pBas CTEP)KHEBAas 4YacCTb pPACIOJOXKEHA HA BEPXHEW MNPUKUMHON
IJJACTUHE, MNepBas IUIACTUHYATas 4YacTh pAaCHOJIOKEHAa Ha TMEePBOM CTEPKHEBOW YaCTH
TOPU30OHTAJbHO, & HI)KHUM KOHEL[ IEePBOM HAKJIOHHOM IUIACTUHBI COEAWHEH C IIepPBOM

IJJACTUHYATON YacThIO.

7. Peakrop C BOCXOISIIMM TMOTOKOM MO JOOOMy wu3 mm.l-4, JONOJHUTENBHO
cozep Kallui yCTPONUCTBO ISl YAAJIEHUS IIBUIM, KOTOPOE Pa3MELIEHO B PEAKLMOHHON KaMepe U
PacnoyOKEeHO HaJ NPY>KUMHBIM YCTPONHCTBOM U COEPIKUT:

HIDKHIOKO IUIACTHHY, CPEAHIOI0 IUIACTHMHY U BEPXHIOK IJIACTHHY, CPEAHss IUIACTHUHA
pacnoyioKeHa MeXXly HUKHEHN MIACTUHOW U BEPXHEH IIaCTUHON B BEPTUKAJIbHOM HAIPABJICHUH,
IPY 3TOM HUKHSIS TUIACTHHA CHA0KEHA MHOJKECTBOM IEPBBIX KAHAJIOB JJISI MaTepuaa, CPeaHssI
IUIACTHHA CHa0)K€HAa MHOJKECTBOM BTOPBIX KAaHAJIOB Ul MaTepualia, a BEPXHsS IUIACTHHA
CHa0keHa MHOJKECTBOM TPEThUX KAHAJIOB JUI MaTepHaa,

MHOX€ECTBO TPETbUX MbUICYJIABINBAOIINX 3JIEMEHTOB, PACIOIOKEHHBIX MEXAY HUKHEH
MJIACTUHOM M CpPeAHEeH IUIACTMHOM B BEPTUKAJIbHOM HANPABICHUM, KaXAbId TPETUH
IbUICYJIABJIMBAIOLINI 3JIEMEHT HAXOAWUTCS HAMPOTHB YacTH HIDKHEHW IUTACTHHBI O€3 MepBOro
KaHajla sl MaTepuaja B BEPTUKAJIBHOM  HANpPaBICHUM, W  MHOXECTBO TPETbUX
NbUICYJIABIUBAOLIUX 3JIEMEHTOB PACIOJIOKEHbl HAIIPOTUB MHOXKECTBA BTOPBIX KAHAJIOB IJIs
MaTepuaia BO B3aMMHO OJJHO3HAYHOM COOTBETCTBUH B BEPTHKAJIbHOM HAIPaBJICHUH, U

MHOXECTBO YETBEPTBIX MbIICYJABIMUBAIOIIMUX 3JIEMEHTOB, PACIOJOKEHHbIX MEXKAY
CpelHe! IIACTUHOW U BepXHEH MJIACTUHON B BEPTUKAJIbHOM HAIPABJIEHUH, KAl YETBEPTHIN
IbUICYJIABJIMBAIOLINI 3JIEMEHT HAXOIUTCS HANPOTUB YaCTH CPEOHEW IUIACTHHBI 0e3 BTOPOro
KaHajlla JJs1 MaTepuaja B BEPTUKAJbHOM HAIPABJIEHUM, W MHOXECTBO YETBEPTHIX
NBUICYJIABIMBAOLIUX 3JIEMEHTOB PACMOJOKEHbl HAMIPOTUB MHOXKECTBA TPETBUX KAHAJIOB IJIs
MaTepuasa BO B3aUMHO OJJHO3HAYHOM COOTBETCTBUH B BEPTHUKAJIBHOM HaIPaBJICHUH,

BO3MOJKHO, HW)KHMI KOHELl TPETHErO MbUICYJIABINBAOIIETO 3JIEMEHTa KOHTAKTUPYET C
HIDKHEH MJIACTUHOM, a BEPXHUI KOHELl TPETHErO MbLIEYJIABIMBAIOLIErO 3JIEMEHTa KOHTAKTUPYET
CO CpenHel MIaCTUHOM,

BO3MOJKHO, HIDKHHMM KOHELl YETBEPTOrO MbLICYJIABIMBAKOLIErO 3JIEMEHTA KOHTAaKTUPYET
CO CpenHel IUIaCTUHOM, a BEPXHMHU KOHELl 4YeTBEPTOro MbUICYJIABIUBAIOLIETO 3JIEMEHTA
KOHTaKTUPYET C BepXHEH MJIaCTUHOW,

BO3MOXKHO, [BYMs COCEAHHMMH TPETbUMU MbUICYJIABIMBAIOIUMHA  3JIEMEHTaAaMU

OrpaHuvc€Ha BTOpas MNOJIOCTb HJIA LUPKYJIALIUN MaTe€puajad, U BTOpast MOJOCTh AJIA LHUPKYJIALUA



MaTepuajia pPacHoJIOK€Ha HaNpOTHB MEPBOrO KaHaja [Js MaTepuaja B BEPTUKAJIbHOM
HaIpaBJICHUY,

BO3MOXKHO, MEKAY ABYMsI COCETHUMH YETBEPTHIMHU MbUICYJIABINBAKOIIUMU 3JIE€MEHTAMHU
OrpaHUYEHA TPEThs MOJIOCTh I LUPKYJSILUA MaTepuala, U TPEThbs MOJOCTb Il LIUPKYJIALUN
MaTepuajia pacnoyiOK€Ha HanpOTUB BTOPOrO KaHajla JAJjisl Marepuajga B BEPTUKAJIbHOM
HaIIPaBJICHUU,

BO3MOJKHO, Kbl TPETUN NbUICYJIABIUBAKOLINN 3JIEMEHT UMEET TPEThI0 BMELIAOLIYIO
MOJIOCTh, 3AMOJHEHHYI0 HHEPTHBIM HAIMOJHSIO UM MaTePHUAIOM,

BO3MOXKHO, K&XKIbIi YE€TBEPTHIM MbUICYJIABIUBAIOIINN 3JE€MEHT HMEET YETBEPTYIO

BMEIIAO YO IMOJIOCTD, 3aIIOJJHECHHYIO HHEPTHBIM HAIIOJHAO UM MaTCpUaJIOM.

8. PeakTop ¢ BOCXOASIIMM TOTOKOM MO JOOOMYy wu3 mm.l-4, JOMOJHUTENBHO
cozepaKalluil yCTPOUCTBO AJIs1 YAAJIEHUsS NbUIM, KOTOPOE Pa3MELEHO B PEAKLIUOHHON KaMepe U
PacCIo0KEeHO HaJl NPUKUMHBIM YCTPOMCTBOM U COJIEPIKUT:

TUTACTUHY JUISI OCAXKACHUS TBLIH, CHA0KEHHYI) MHOJKECTBOM HYETBEPTHIX KAHAJIOB IS
MaTepuana;

MHOKECTBO Pa3AEIUTEIbHBIX IMJIMHAPOB, PACTIOJOKEHHBIX HA MIJIACTUHE U OCAXKAECHUS
MBUTH, HUKHUA KOHEI[ Pa3AesIUTEIbHOrO IIMUIMHApPA OTKPBIT ¢ OOpa3oBaHMEM BXOAa IS
MaTepuaia, BEPXHUNM KOHEI[ Pa3IeUTeNIbHOrO HIJIMHAPA OTKPHIT C 00pa30BaHUEM BbIXOAA IS
MaTepualia, U BXOABI JUIsl MaTepuala MHOXKECTBA Pa3AEIMTEIbHBIX LUJIUHIPOB COCIUHEHBI C
MHO>KE€CTBOM YETBEPTHIX KAHAJIOB Ul MaTepuaia BO B3AUMHO OAHO3HAYHOM COOTBETCTBUHU, U

MHOXXECTBO  PA3[AENMUTENbHBIX  KPBIIIEK,  PAaCMOJOXKEHHbIX  HAJ  MHOXKECTBOM
Pa3eNIUTENbHBIX LWJIMHIPOB BO B3aUMHO OJHO3HAYHOM COOTBETCTBUM M Ha PACCTOSHUHU OT
COOTBETCTBYIOIIUX Pa3AeIUTENbHBIX LWJIUHAPOB, BO3MOKHO, KaXKAas pa3AeIuTesIbHasl KPbIIIKa
BBIMIOJIHEHA C BO3MOJKHOCTBIO TMEPEeMEIeHHs] BBEPX M BHU3, BO3MOXKHO, 000X BBICTyMa
Pa3ENIUTENbHON KPBIIIKM HAa TOPU3OHTAJIBHON IJIOCKOCTH HAXOAWTCS Ha BHELIHEW CTOpPOHE
o0ofa BBICTYIIAa COOTBETCTBYIOLIETO PAa3[ENIUTENIbHOTO LWIMHApPA HA TOPU3OHTAIBHOM
TJIOCKOCTH;, BO3MOKHO, pa3JieluTeNIbHAsI KPBIIIKA BBITIOJHEHA B (popMe pymopa;

BO3MOKHO, YCTPONCTBO JJIsl YAQJICHUS MU JONOJIHUTEJIBHO COAECPIKUT:

BEPXHIOK IJIACTHUHY, MPUYEM, BO3MOXKHO, IJIACTUHA JJIsl OCAKICHUS MbUTA PACHOJIOKEHA
Ha OKPY’KHOH MOBEPXHOCTU CTEHKH PEAKLIMOHHON Kamepbl, U BEPXHssl MJIACTUHA PACIIONOKEHA
HAa OKPY>KHOM MOBEPXHOCTU CTEHKU PEAKLIMOHHON Kamephbl, U

MHOKE€CTBO BHEIIHMX LWIMHAPOB, NPU 3TOM HIKHUM KOHEL Ka)KIOro0 BHELIHETO
LUJIMHIPA COCANHEH C IJIACTUHOW ISl OCAKAEHMS MbLUIM, BEPXHUH KOHEL Ka)KAOr0 BHELIHETO

nuiInHApa COCAWHEH C BerHeﬁ HHaCTHHOfI, MHOXECTBO Pa3ACIMTCIIbHBIX LHMUIUHAPOB



pasMelleHbl BO MHO)KECTBE BHELIHMX LWIMHAPOB BO B3aUMHO OJHO3HAYHOM COOTBETCTBUH,
MHO>KECTBO Pa3AEJIUTENbHBIX KPBIIEK PACIONOXKEHbl BO MHO)KECTBE BHEUIHUX LWJINHAPOB BO
B3alMHO OJHO3HAYHOM COOTBETCTBUHM, IPU 3TOM BHYTPEHHSS OKpPY)XHas IOBEPXHOCTb
BHEIIHEr0 LMJMHApPAa O00pa3yeT IOBEPXHOCTb CKOJBXKEHUS, pa3feluTeNbHas KpBIIIKaA
NEPEeKPBbIBAECTCA C BHYTPEHHEH OKPY)KHOH MOBEPXHOCTBIO COOTBETCTBYIOLIETO BHELIHETO
LWIMHPA C BO3MOXHOCTBIO MEPEMELICHNs] BBEPX U BHU3, BO3MOXHO, KKABIN Pa3AeIuTENbHbIN
WINHAP CHAOXEH COeNMHUTENbHON IUTACTHHON, KOTOpas BBIMOJHEHA C BO3MOXKHOCTBIO
nepeMeIneHyss BBepX U BHM3, U pasleNuTeNbHasl KpbIIKa COEJUHEHa C COOTBETCTBYIOLIEH

COEIUHUTEJILHON IIJIACTUHOM.

9. Peakrop C BOCXOISIIUM TIOTOKOM MO JOOOMYy U3 T l-4, JONOJHUTENBHO
COMepIKAlMKA yCTPOUCTBO JUIA YIAAJIECHHs MBUIM, KOTOPOE PA3MEIIEHO B PEAKLIMOHHOW Kamepe U
PacnoyIOKEeHO HaJ NPY>KUMHBIM YCTPONWCTBOM U COAEPIKUT:

HIDKHIOIO IUIACTHHY, CPEAHIOI0 IUIACTHMHY WU BEPXHIOK IJIACTHUHY, CPEAHss IUIACTHUHA
pacnoyioKeHa MeXX1y HUKHEH MIACTUHOW U BEPXHEH IIACTHHON B BEPTUKAJIBHOM HAIPABJICHUH,
IPY 3TOM HUKHSS TUIACTHHA CHAOXKEHA MHOJKECTBOM IEPBBIX KAHAJIOB JJII MaTepHalia, BEPXHsII
IUIACTMHA CHAa0)K€HAa MHOJKECTBOM TPEThHX KaHAJIOB Ui Marepuaja, a MeXIy BepxHel
IUIACTUHON U CpefHel IUIaCTHHOHN oOecneueH MHEPTHBIM HAaNOJHSIOMUI MaTepuall, BO3MOXKHO,
CTEINEHb 3aIIOJHEHUs] WHEPTHBIM HAIOJHSIOLIUM MaTePHAIIOM MEXIy BEPXHEHU IUIACTUHOM U
CpeIHEeH IJIACTUHOM MEHbLIE WA PaBHA BTOPOMY 33aJJaHHOMY 3HAYEHHIO,

MHOKECTBO PA3AEIUTENbHBIX LWINHAPOB, PACHOJOKEHHBIX Ha HUIKHEH IJIaCTUHE, NPU
5TOM HIDKHHMH KOHELl Ka)IOTO Pa3ieNIUTeIbHOTO LIMJIMHAPA OTKPBIT ¢ 00pa3oBaHUEM BXOZA JJIs
Marepuaja, BEPXHHUH KOHEN KaXIOro pa3leSUTeIbHOr0 LMIHMHAPA OTKPBIT ¢ OOpa3oBaHUEM
BBIXOZA AJII Marepuana, W BXOAbl JJIs1 MaTepuajlla MHOXECTBA PA3AENUTENbHBIX LIMJIUHIPOB
COEIMHEHbl C MHOXKECTBOM II€PBBIX KAHAJOB [JIsi MaTepuaja BO B3aUMHO OJHO3HAYHOM
COOTBETCTBUY,

MHOXECTBO  Pa3fENIUTENbHBIX  KPBIIEK, PAaCHOJOXKEHHBIX  HAJ  MHOXKECTBOM
pa3eIuTeNbHbIX LWINHAPOB BO B3aUMHO OAHO3HAYHOM COOTBETCTBUM M HA PACCTOSIHUU OT
COOTBETCTBYIOIIMX Pa3[EIUTENbHBIX LUINHAPOB, BO3MOXKHO, KaKasl pa3eauTeNbHast KPbILIKa
BBIITOJIHEHA C BO3MOJKHOCTBIO IIE€PEMEINEeHHs] BBEPX W BHHU3; BO3MOXKHO, 000X BBICTyIA
pa3aeauTeNbHON KPBILIKA HAa TOPU30HTAJbHOM IUIOCKOCTM HAXOAWTCS HA BHELIHEH CTOPOHE
o0oma BBICTYHa COOTBETCTBYIOINETO pa3’eNUTENbHOTO LWIMHIAPA HAa TOPU3OHTAJIBHON
TUIOCKOCTH;, BO3MOKHO, Pa3JieIuTeNIbHAs KPBIIIKa UMeeT popMy pyropa; u

MHO€ECTBO (UIBTPYIOLINX LMJIUHIPOB, PACIOJIOKEHHBIX HA HIKHEW IUIACTHHE, IpU

S5TOM TepBasi YacTh KaXAOro (UIBTPYIOIIEr0 LWJIMHIAPA PAaclOOXKeHa MeXNy HIDKHeH
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IJJACTUHOW U CpedHed IUIACTMHOM B BEPTUKAJIbHOM HANPABJICHUH, BTOpas 4acCTb KaXAOro
GUIBTPYIOIEro HIJIUHAPA PACIIONOKEHa MEKAY CPEAHEH TUIACTUHOW M BepXHEH IIaCTUHOW B
BEPTHUKAJIbHOM HAIPABJIEHUH, TPU 5TOM IMepBasi YacTh KaXXIOro (PUIBTPYIOLIETO IMIMHIpPA
cHaOXeHa BXOIOM [UIsl MaTepuaja, a BTOpas YacTb KaKAOro (UIBTPYIOIIEro IMIMHAPA
CHaO)kKeHa BBIXOJAOM MJisi Marepuana, W (UIBTPYIOINMH LHJIMHAP 3arOojHEeH HWHEePTHBIM
HAIOJIHSAIOLIUM MaTePUAJIOM;

BO3MOJKHO, CPEIHSISI MJIACTHHA CHAOKeHA MHOKECTBOM BTOPBIX KaHAJIOB JIJIsl MaTepPHAIa,;

BO3MOYKHO, HIDKHSISI TIJIACTHHA HETOJBHKHO pa3MelleHa Ha OKPY>KHOM TMOBEPXHOCTH
CTEHKH pPEAaKIMOHHON KaMepbl, M KaXaas W3 CpeAHEH IUIACTUHbI M BEPXHEW IJIaCTHUHBI
PacCIONIOKEHbl Ha OKPY)KHOH TMOBEPXHOCTU CTEHKH PEAKLMOHHOW KaMmepbl ¢ BO3MOKHOCTBEO
MEePEMELLCHUs] BBEPX U BHHU3, BO3MOXKHO, YCTPONCTBO MUl YAAQJEHUS NbUIM JOMOJHUTEIBHO
COACPKUT YETBEPTYK) HAMPABISAIOLIYK) CKOJIBKEHHUS, PACIOJOXKEHHYKD) Ha OKPYKHOMU
MOBEPXHOCTU CTEHKM PEAKLMOHHON KaMepbl, HWXHSA IJIACTUHA HEMOJBM)KHO pa3MeELIeHa Ha
YETBEPTON HANPABJIAIOLIEN CKOJBKECHUS, U KaKIasi U3 CPEAHEN MJIACTUHbI U BEPXHEH MJIaCTUHBI
pa3MelIeHa Ha YeTBEPTON HANPABJISAIOLIEN CKOJIBKEHHUSI C BO3SMOKHOCTBIO IEPEMELIEHHS BBEPX U
BHU3, BO3MOXXHO, MEXAYy YETBEPTOH HANPABIAIOLIEH CKOJBXKEHHsI U BEPXHEW IJIAaCTUHOU
00eCreueHo YIUIOTHUTENBHOE KOJIBIIO, M MEXKAYy YEeTBEPTOH HANpPaBJISIOMEH CKOJBXKEHUS |
CpenHel mIaCTHHON 00eCreueHO YIUIOTHUTENIbHOE KOJIBIIO;

BO3MOJKHO, YETBEPTasi HAMPABJSIIOLIASl CKOJIbKEHUs] CHAO)KeHa HECYIIUM YIIOpOM U
BEPXHUM OTPaHUYMBAIOIIMM YIIOPOM, HUKHIS TUIACTMHA ONMUPAETCS HA HECYLIUN YIIOpP, BEPXHSA
IJIaCTMHA  PACHOJIOKEHa MOJA  BEPXHUM  OrPAaHUYMBAIOLIUM  YIIOPOM, a  BEPXHUH
OTPaHUYMBAKOIINUN YIOP MOXET CIYXXUTb B CBA3U C BEpPXHEH IUIACTMHOM JUIsl OTrpaHUYECHUS
PAcCCTOSIHUS NIEPEMEILCHUS] BBEPX BEPXHEMN IMJIACTUHBI,

BO3MOJKHO, KQKIbIM pa3feNUTEbHbIN [UJIUHAP OKPYKEH MHOXKECTBOM (PUIIBTPYIOIINX
WIMHAPOB, U KAKIbIH (QUIBTPYIOIIUNA LUJIUHAP OKPYKEH MHOXKECTBOM Pa3eIUTETbHBIX

LIUJIUH]IPOB.

10. Peakrop ¢ BOCXOASIIIUM IOTOKOM 1O JitOOOMy w3 i l-4, AOMONHHUTEIHHO
COMEpIKALMKA yCTPOUCTBO JUIA YIAJIEHHs MBbUIH, KOTOPOE PA3MEIIEHO B PEAKLIMOHHOW Kamepe U
PacnoIOKEeHO HaJ NPY>KUMHBIM YCTPONUCTBOM U COAEPIKUT:

HIDKHIOIO IUIACTHHY, CPENHIOI0 IUIACTHHY W BEPXHIOK IUIACTHHY, CPEAHsis IJIaCTHUHA
pPacnoyIoKeHa MKy HUKHEH MJIACTUHOW M BEPXHEH IUIACTUHON B BEPTUKAJIbHOM HAIPABJICHHH,
IPY 3TOM HUKHSASA TUIACTHHA CHA0XKEHA MHOKECTBOM IEPBBIX KAHAJIOB U MaTepuana, CpeaHsis

IJaCTUHA CHa0)KeHa MHOXKECTBOM BTOPBIX KaHAJOB MJIA MaTepuaja, BEPXHAA IIJIACTUHA
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cHaO)keHAa MHO)KECTBOM TPEThUX KAHAJIOB JUIA MaTepHaja, a MEXAY BepXHeW IUIAaCTHMHOH Hu
cpenHel IIacTUHOM oOecrieueH NMHEPTHBIA NOPHUCTHIA MaTepual, U

MHOECTBO MEMOpaHHBIX (QUIBTPYIOIUX OJOKOB, NPU 3TOM BXOA JJsI Marepuasa
Ka)kKJI0ro MeMOpaHHOTO (pUIIBTPYIOIIEro OJIoka COEMHEH C TMEePBbIM KAaHAJIOM Ui MaTepuaia, a
BBIXOZIbI JJIsI MaTepuajla MHOXECTBA MEMOpAaHHBIX (MIBTPYIOIIMX OJIOKOB MpPOXOIAT B
WUHEPTHBIM TMOPUCTBIM MaTepHall, PACHOJOKEHHBbIM MEXAYy BEPXHEH IJIACTHUHON M CpeaHen
TJIACTHHOM,

BO3MOXKHO, MEXIy HIDKHEH IJIACTUHOH M CpelHeH IMIaCTUHOW o0ecreYeH WHEePTHBIM
HaTNIOJHSIOLINI MaTepuas, U HEKOTOpble M3 MHOXKECTBA IMEPBBIX KaHAJOB JUJIsl MaTepuania
COEMHEHBI C BXOJIaMH IS MaTeprajia MeMOPaHHBIX (PUIBTPYIOMIHX OJIOKOB,;

BO3MOXKHO, YCTPOWHCTBO Ui YAal€HUs TMbUIM COAEPKUT MHOXKECTBO TPETbUX
NbLIEYJIaBIUBAIOIIUX 3JIEMEHTOB, KaKbIM U3 KOTOPBIX PACIIONIOKEH MEXy BEpXHEH IMIaCTHHOM
U CcpefHel IUIACTUHOM M HMMeeT TPEThbI0 BMELIAIOUIYI0 IOJIOCTh, 3allOJHEHHYI0 HHEPTHBIM
NOPHUCTBIM MaTepHAJIOM, TMpPHYEM BBIXOABI JJII Marepuaja MHOXKECTBA MEMOpPaHHBIX
¢GunbTpyrOmuX OJNOKOB MPOXOAST B MHEPTHBIM MOPHCTBIA MaTepuall BO MHOJKECTBE TPETHHX
BMELIAIOIIUX TOJIOCTEN BO B3aUMHO OJHO3HAYHOM COOTBETCTBUH, BO3MOKHO, MEXIY ABYMs
COCEIHUMH TPETBUMM IbUICYJIABIUBAOIIUMY JJIEMEHTAMH OIpEAENIeHa BTOpas MOJIOCTb AIJIs
LUPKYJSIUU MaTepuasa, BTOpasl MOJOCTb JJIsl LUPKYJSILUU MaTepuajga HaXOAUTCs HAalpOTHB
BTOPOr0 KaHajla Ui MaTepuaja B BEPTUKAJIbHOM HAINpPaBJIEHUU, W BTOpasl MOJOCTb IS
LUPKYJSILUU MaTepuana HaxOJUTCsl HAPOTUB TPEThEro KaHaja JIJisl MaTepuania B BEpTUKAJIBHOM

HalpaBJICHUU.

11. PeakTop ¢ BOCXOASALIMM IMOTOKOM IO JEOOOMY U3 mi.1-4, B KOTOPOM MPHKUMHOE
YCTPOMCTBO COAEPIKUT:

BEPXHIOI0 MPUKUMHYIO IIJIACTUHY U HIDKHIOKO MPYKUMHYIO TUIACTUHY, IIPU 3TOM BEPXHSs
NPWKUMHAS [UTACTUHA PACIOJIOKEHA HaJl HUKHEHW NPY>KUMHON IJIACTUHOMW, KaXKAas U3 BEpXHEHN
NPWKUMHON IJIACTUHBI M HIDKHEH NPWXKUMHOM IJIACTUHBI PACMOJOKEHA Ha OKPYXKHOHN
MOBEPXHOCTU CTEHKHU PEAKLIMOHHON KaMephbl C BO3MOXKHOCTBIO NEPEMELIEHUST BBEPX U BHU3, TaK
YTO HWKHSISI MPWKUMHAS TUITACTHHA MOXET OBITh IpIJKaTa K CJIOK 3aCBINKU KaTalH3aTopa,
BEPXHsIsI TPIDKUMHAS ITUIACTHHA CHAa0)K€HAa BEPXHHUM KAaHAJIOM JUIsl MaTepuasia, HUKHSIA
NPWKAMHAS TUIACTMHA CHAa0)K€HAa HIDKHMM KaHAJIOM [UIsl MaTepuana, a MeXay BepxXHeH
NPWKUMHON TUTACTHHON M HUJKHEH NMPIDKUMHOHN IIIACTUHONW MOXKET OBITh OOecTiedeH MHEePTHBIN
HAIOJIHAIOUI MaTepHUall, U

U BTOpOH MeMOpaHHBII OJIOK, KOTOpBIH pAacHOJOXKEH MEXAY BEpXHEH MpPHKUMHOMI

MJIACTUHOW W HW)KHEW NPWXKMMHOW IJIACTUHOW W MMEET BTOPOM BXOJ IJIsl ra3a, BO3MOXKHO,



12

BTOPOH BXOJ Ul Ta3a BTOPOrO MEMOPAaHHOTO OJIOKA BBITOJIHEH C BO3MOKHOCTBIO COOOIIEHHS €
TpyOONpOBOAOM MJisi MOJA4YM BOAOPOAA; BO3MOMKHO, NPHKUMHOE YCTPOWCTBO COIEPIKUT
MHO’KECTBO BTOPBIX MEMOpaHHBIX OJIOKOB, PACIOJIOKEHHBIX HAa PACCTOSHUU JIPYr OT IPYyra;
BO3MOJKHO, K)KIbII BTOPOH MEMOpaHHBIH OJIOK pacrioyio’KeH BEPTUKAIBHO; BO3SMOXKHO, HYDKHHUH
KOHELl K&KIOr0 BTOPOro MeMOpPaHHOTO OJIOKa OTKPBIT ¢ 00pa3oBaHMEM BTOPOTO BXOAA IS rasa,
BO3MOJKHO, TPIPKUMHOE YCTPOHCTBO JIOTIOJHUTENIBHO COAEPKUT BTOPYIO TPYyOy [Tt BITyCKa rasa,
HMEHOIIYI0 MHOXXECTBO BbIXOHOB MJIA T'a3da, U BTOPBIC BBIXOAbI OJId rasa MHOXKECTBAa BTOPBIX
MeMOpaHHBIX OJIOKOB COEUHEHBI ¢ MHOKECTBOM BBIXOIIOB ISl ra3a BTOPOM TPyObI IJIsl BIyCKa
rada BO B3aMMHO OJHO3HA4YHOM COOTBCTCTBHH, BO3MOKHO, BerHI/II\/'I KOHEL KaXXa0ro BTOPOro
MeMOpaHHOTO OJIOKa 3aKpBIT; BO3MOXKHO, MPIKUMHOE YCTPOWCTBO AOIOJHHUTEIBHO CONEPIKUT
3aMBIKAOIYID TpyOy, HMEIIIYI0 MHOXKECTBO KOMMYHUKALIMOHHBIX OTBEPCTH, M BEPXHHE
KOHIIbI MHOKECTBaA BTOPBIX MeM6paHHbIX 6J'IOKOB COCAUHCHBI Cc MHOXECTBOM
KOMMYHUKAIITUOHHBIX OTBepCTI/II\/'I BO B3aUMHO OJHO3HAYHOM COOTBETCTBHH,

BO3MOJKHO, MPIKMMHOE YCTPOHCTBO JOMOJHUTENIBHO CONEPIKUT COSTUHHUTENBHYO TPpyOYy,
IIPY STOM MEPBbIil KOHELl COeTUHUTENIbHOM TpyObl COEAMHEH CO BTOPOit TpyOOil 1Jis BIyCKa rasa,
BTOPOH KOHEI[ COEAWHUTENIbHOW TPYyObl BBINOJHEH C BO3MOXKHOCTBIO COOOLIEHHS C
TpyOONpOBOAOM Ul TMOAA4YH BONOPOAA; BO3MOXKHO, COENUHHTENIbHAs TpyOa MpeacTaBiisieT

co00if IUTaHT;, BO3MOKHO, COeIUHUTEIbHAS TPyDa MpPeACTaBIIsieT COOOM METANTHIECKHU [ITaHT.

12. PeakTop ¢ BOCXOHALIMM MOTOKOM MO J0OOMYy M3 mm.l-4, B KOTOPOM NPHKHUMHOE
YCTPOMCTBO COAEPKUT BEPXHHUH CJIOM 3aCBINKH 3JIACTOMEPA, KOTOPBIH MOXKET OBITh MpHIKAT K
CJIOKO 3aCBINKHM KaTaJH3aTopa;, BO3MOXKHO, BEPXHMH CIIOM 3aChINKH 3JIaCTOMEpa HAXOIUTCS B
CXXaTOM COCTOSAHUU, I-ITO6I:;I HOPMAJIbBHO TMPHKHUMATDb CJIOH 3aChIIKHA KaTajin3aTopa, BO3MOXHO,
BEPXHHH CJIOW 3aCBHITIKHM 3JIACTOMEPa 3aIOJIHeH 3JIACTUYHBIMHU YaCTHIIAMHU, BO3MOXKHO, CTETICHb
3allOJIHEHHSA 3JJACTHUYHBIX 4YaCTHL B BEPXHEM CJIOC 3aCbIlIKKU 3JIaCTOMEpa MCHBIIC WM PaBHA

TPETHEMY 3aJAHHOMY 3HAYCHUIO.

13. PeakTop C BOCXOASIIMM IMOTOKOM MO .12, NOMONHUTENBHO COAEPKALUMNI HI>KHHUN
CJION 3aCBINKU 3JIACTOMEPA, Pa3sMEILIECHHBII B PEAKLUOHHOW KaMepe M PaCIOJIOKEHHBIN HUXKE
CJIOS 3aCBINKM KaTaJIu3aTopa, MPU 3TOM HUKHHUI CJION 3aChINKHU 3J1ACTOMEPA MOKET NPUMBIKATh
K CIJIOI0 3aCBINKH KaTaJn3aTopa, YTOObI MPIKUMATh CIIOW 3aCBIKH KaTalU3aTopa; BO3MOJKHO,
HIDKHUHM CJIOH 3aChINKM 3JIACTOMEPa HAXOAWUTCS B CHXKATOM COCTOSIHUH, YTOOBI HOPMAaJbHO
NPWKUMATh CJIOW 3aChIKU KaTalu3aTopa, BO3MOXKHO, HMIJKHHUI CIIOM 3aChIIKU 3JACTOMEpa
3aM0JHEeH 3JaCTUYHBIMU YaCTULIAMM; BO3MOJKHO, CTENEHb 3allOJIHEHUS 3JIACTUYHBIX YaCTHI] B

HMYKHEM CJIOC 3aChIINKHU 3JIACTOMEpPA MCHBIIEC UJIK PaBHA YETBEPTOMY 3aJaHHOMY 3HAYCHMUIO,
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BO3MOXKHO, PEAKTOP C BOCXOASIIUM MOTOKOM AOMOIHUTENBHO COACPIKUT:

BEPXHHUM HECYLIUI CJIOW, KOTOPBIA pa3MELIEH B PEAKLIMOHHON KaMepe U PacoIOKEeH Hal
BEPXHUM CJIOEM 3aCBINKHU 3J1ACTOMEPA U KOHTAKTUPYET C BEPXHUM CJIOEM 3aCHIIKH 3J1aCTOMEpA,
9YTOOBI MOAEPKUBATH BEPXHUH CJIOH 3aCHINKH 3J1aCTOMEpPA; U

HIDKHUM HECYIMH CJIOHW, KOTOPBI pa3MelleH B PEakLHUOHHON KaMepe U PaclojOKeH
HIDKE HMJKHErO CJIOsl 3aChilIKM 3JIaCTOMEpa U KOHTAKTUPYET C HUKHUM CJIO€M 3aChIIKU
3JacToMepa, YToObI OAAEPKUBATh HHKHUH CITOHM 3aCHITTKU 3J1aCTOMEDA,;

BO3MOJKHO, Kbl U3 BEPXHETrO HECYLIErO CJI0sl U HIXKHETO HECYLIErO CJIOs COAEPIKUT

CETUATYHO KPbIIKY U UHEPTHBIE KEPAMUYICCKUEC 6.]'IOKI/I, 3AaIIOJHAIHE CETYATYIO KPbILIKY.

14. PeakTop ¢ BOCXOASINUM IOTOKOM MO JIOOOMYy u3 mm.1-4, HOMOJTHUTETHHO
COZAEPIKALLHIA:

pacnpenenuTesb MOAAa4YU, KOTOPBIA PACHOJIOKEH B PEAKLIMOHHON Kamepe U UMEET BXOJA
JUTsl MaTepHalla U MHOKECTBO BBIXOJIOB JUIsl MATepHalla, KOTOPBIE OTKPBITHI BHU3, U

NUTAKOIIYIO TPYOy, COEAMHEHHYIO ¢ BXOAOM JUIsl MaTepHaia pacipeaesuTeNs Mofadm,

BO3MOJKHO, DAaCHpEeauTeNb IOAAYU COAEPKUT HIDKHUN pacHpenenuTenb MOJadH,
KOTOPBIN PACIOJIOKEH HIKE CJI0sI 3aChINIKK KAaTaau3aTopa U UMeeT HIDKHUN BXOZ [JIsl MaTepuasia
Y MHOXXECTBO HI)KHUX BBIXOZOB JJIs1 MaTepHalia, KOTOpble OTKPBITbI BHU3, U HWKHUN BXOA IS
MarepHaja COeUHEH C MUTaroIel TpyOoi;

BO3MOXKHO,  pacmpenejuTe]b  MOAa4d  JOMNOJHUTEIbHO  COACPKUT  BEPXHUU
pacnpenenuTeNnb MOAAYN, KOTOPBIM PACcHOJIOKEH HajA CJIOEM 3aChIIKU KaTaau3aTopa U HUMeEET
BEPXHUI BXOA Ui MaTepuaja M MHOXECTBO BEPXHUX BBIXOIOB AJIsI MaTepuasia, KOTOpBIE
OTKPBITHI BHU3, U BEPXHUI BXOJ ISl MaTepHasia COEIMHEH C MUTA0LIEl TpyOoii;

BO3MOJKHO, PEAKTOP C BOCXOASAIIMM IOTOKOM COJAEP>KUT MHOXKECTBO paclpeAeuTenen
NOlaYl MU MHOXKECTBO CJIOEB 3aCBIIKM KaTajlu3aTopa, pAaCMHOJIOKEHHBIX B BEPTHUKAJIbHOM
HANpaBJICHUH, TIPH STOM KaXIbI CJIOH 3aChIIKK KaTajgu3aropa CHAOXXEH BEPXHUM
pacnpenenuTeneM IOAAYM HAJ HUM W HIDKHMM pacIpefesuTeNeM IOoJadd IOA HUM, 3a
HCKJIFOUEHHUEM CAMOTO BEPXHErO CJI0s1 3aChINKH KaTaln3aTopa,

BO3MOXKHO, PEAKTOP C BOCXOASIIIIUM OTOKOM JOMOJHUTEIBHO COAEPKHUT:

BEPXHHUM pacOpenesuTeNb LUPKYJIUPYIOLIEro MaTepuaia, KOTOpPbIM pasMelleH B
PEaKLIMOHHON Kamepe U pAaCIOJIOKEH HAJ CAMBbIM BEPXHUM CJIOEM 3aCBhIIKH KaTaau3aTtopa U
UMEEeT BEPXHUN BXOJ IJIsl LIMPKYJIUPYIOLIEr0 MaTepuajla U MHOKECTBO BEPXHHMX BBIXONOB IJIs
LUPKYJHUPYIOLIErO MaTepuaia, KOTOPbI€ OTKPBITHI BHU3,

HIDKHUN  pacHpefeNuTeNlb LUPKYJUPYIOLIEro MaTepuaa, KOTOPBIM pa3MeIleH B

peaKHHOHHOﬁ KaMEpe U PaCIIOJIONKECH HIKE CaMOT0 BEPXHErO CJIOsA 3aCbIIIKH KaTaJnu3aTopa, HO
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BBILLE OCTAJIbHBIX CJIOEB 3aCBINKM KaTaJu3aTopa, U UMeeT HMKHUN BXOA AJI LIUPKYJIUPYIOILEro
Martepuansa U MHOXKECTBO HIJKHUX BBIXOJOB [JIs1 LIMPKYJUPYIOLIEro MaTepuana, KOTOpbIe
OTKPBITHI BHU3; U

TpyOy I LMPKYJIMPYIOIIEro Marepuana, MepBblii KOHELl KOTOpOH cooluiaercs ¢
BBIXOJIOM IJIsI PEAKIIMOHHOTO MaTepHaja, a BTOPOil KOHel cOOOMIaeTcsi ¢ KaKIbIM U3 BEPXHErO

BXOJa I HUPKYJIUPYHOLIETO MaT€puaia U HUXKHETO BXO4a AJid HUPKYJIHUPYIOMIEro MaTepuaa.

15. PeakTtop ¢ BOCXOASIIMM IOTOKOM IO M.]1 MM m.2, JONOJHUTENBHO COAEpPKALUN
CKOJIB3SIIIYEO OMOpPY, Pa3MEIIECHHYIO B PEAaKIMOHHON KaMepe ¢ BO3MOKHOCTBH) INEPEMEIICHHUS
BBEPX M BHU3, IIPU 3TOM CJIOHM 3aCBINKHU KaTaIU3aTOpa MOXKET MOANEPKUBATHCA HA CKOJB3SLIEH
OIOpe, U CKOJB3sINasl ONopa MMEET KaHaJ JUIsl MaTepUaja, TaK YTO PEAKLIMOHHBIE MaTE€PHAJIbI
MOTYT IPOXOIUTH YEPE3 CKONB3SIYIO ONOPY;

BO3MOKHO, CKONbB3sINas ONOPa COMAEP/KUT MEPBYI0 HANPABJSIOIYIO CKOJBXKECHHUS U
MEPBYI0 PELIeTYaTyH0 IUIACTHHY, NIPU 3TOM IEpBas HANPABJSAIOLIAS CKOJBXEHHUS PACIOJIOXKEHA
Ha OKPY>KHOM NOBEPXHOCTH CTEHKHM PEaKLMOHHOM KaMepbl, IepBasl pelerdaras I[UIaCTUHA
pacnoyioKeHa Ha MEePBON HANPABISIOIEH CKOJBXEHUSI C BOSMOXKXHOCTBIO NIEPEMELIEHNUS] BBEPX U
BHHU3, W CJIOM 3aCBIIKM KaTajlu3aTopa MOXET MOAAEPKHUBATbCA HA IEPBOM pPeELIEeTYaTOU
MJIACTHUHE,

BO3MOXKHO, TIepBasi HANPaBJIAIOLIAsl CKOJbXEHUSI CHAOKEeHA HUXKHUM OTPaHUYMBAIOLIIM
yIOPOM U BEPXHUM OIPAHUYMBAIOLIUM YIIOPOM, IPU 3TOM IMEpBas pelierdaras IJIaCTHHA
pacmoyioXKeHa MEKAY HHIKHMM OlPaHUYMBAIOIIMM YIOPOM M BEPXHUM OrPaHUYMBAIOLIUM
yIOPOM B BEPTUKAJIBHOM HAINpPAaBICHUM, HUKHUHM OIPAaHUYMBAIOLIUI YIOP MOXKET CIYXKUTb B
CBSA3U C IEPBOM peLIeTYATON IJIACTMHOM JUIsl OTPAaHMYEHUs] PACCTOSHMS MEPEMELIEHUs BHU3
NEepPBOM pelIeTyaToN MIACTUHBL, @ BEPXHUI OMPaHUYMBAIOLINI YIIOP MOKET CIYKUTh B CBSA3HU C
NEepPBOM pelIeTyaToON MIACTHHOW AJIsi OTPAaHUYEHUs] PACCTOSIHUS NEepEMELIEHUsT BBEPX INEPBOU

peLIeTYaToN MIacTUHBL.

16. Peakrop ¢ BOCXOASIIIUM TIOTOKOM 1O JitOOOMy wu3 i l-4, AOMONHHUTEIBHO
Cozep KaIlUi 3aLIUTHBIN CJIOH, Pa3MELIEHHBIN B PEAKLIMOHHONW KaMepe U PACMOJIOKEHHBINA MOA

CJIOEM 3aCBbITNKU KaTaJaru3aTopa.
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