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YCOBEPHIEHCTBOBAHUA B HOCHTEJAX KATAJIMU3ATOPA JIJIA
TPYBYATBIX PEAKTOPOB WJIM B OTHOIIEHUMN YKA3AHHBIX
HOCHTEJEN KATAJIN3ATOPA U CBA3AHHBIE C HUMH CIIOCOBBI

Hactosmee w300peTeHHe OTHOCHUTCS K YCOBEPHICHCTBOBAHUSAM B  HOCHTEISX
KaTanu3aTtopa Uil TPyO4aThIX PEaKTOPOB HMIIM YCOBEPIIEHCTBOBAHUAM, OTHOCAIIUMCS K
HOCHUTEJIAM KaTalu3aTopa A TpyOUaThIX PEakTOPOB, U CBA3AHHBIM C HUMHU criocobam. B
YACTHOCTH, HACTOSINEE H300PETEHHE OTHOCUTCS K YIUIOTHAIOHOIMM KOMITOHEHTaM

HOCHUTENIS KATaaM3aTopa, BCTABICHHOTO B TPYOy peakTopa TpyO4aToro peakropa.

IIpeanochbliiku co3gaHus n300peTeHust

TpaauumoHHBIE PEAKTOPHI, TaK HA3bIBAEMBIC TPyOYaThIe PEAKTOPHI ¢ (PUKCHPOBAHHBIM
CIIOEM, COJEPKAT KOKYX PEAaKTOpa, COACPKAUIMH MHOKECTBO TPYO, KOTOPHIE OOBIYHO
UMEIOT LWIMHAPHYECKYI0 (OpMy M KOTOpPBIE OOBIMHO HETOCPEACTBEHHO 3aIlOJTHEHBI
YacTHLIAMHU KaTajau3aTopa. Bo BpeMs SKCIUlyaTallMu TEIUIOHOCHUTENb MPOTEKAET 4epes3
KOKyX PEaKkTopa C Hapy)XHOW CTOPOHBI 3THX TPYyO W TEM CaMbIM PETYIHPYET
TEMIIEPATYPY KaTan3aTopa B TPyOax MOCPEACTBOM TEIUIOOOMEHA Yepe3 CTEHKY TPYOBI.
Takum 00pa3oM, €CIM Peakius SIBISETCS SK30TCPMHUYECKON PEAKIMEH, TCTUIOHOCHTEITh
MO3BOJIUT ~ OTBOAMTH TEIUI0O OT KATaIM3aTopa, a eClAM pPeakuus SBIAETCA

SHAOTEPMHUYECKON PeaKIHMEH, TETUIOHOCUTEIh OYIET OTAABATh TEIUIO KATAIU3aTOPY.

JInsg HEKOTOPBIX peakuud TermioBble 3(PQeKTbl peakuuu SBIAIOTCS YMEPCHHBIMH,
MOSTOMY OHHM JIHOO HE CO3JAI0T MPOOIeM, MO0 WMH MOMKHO JIETKO YHIpPaBisATh. B
HEKOTOPBIX CITy4YasX TEIUToBble S((EKTHI HACTOIBKO MAJbI, YTO MOKHO HCIIOJIb30BATh
TpyOBI OoNbIIOro auamerpa. [IpeMMymecTBO 3TOTO 3aKIFOYAETCA B TOM, YTO BHYTPH

TPYOBI MOJKET COZIEPIKATHCS OOIBIION 00BEM KaTaaH3aToPaA.

OpHako s Oonee BBIPAKEHHBIX SK30TEPMHUYECKUX HIIH SHIOTEPMHUYECKHX PEAKIMH
HEOOX0auMO obOectieunTh 3((EKTHBHYIO TEIUIOTIEpEAady Yepe3 CTEHKY TpyObl K
TETUIOHOCHUTEITIO, YTOOBI OOECTIEYHTh BO3MOKHOCTH YIIPABIICHHS YCIOBHAMH BHYTPH
peakTopa I MOAJep)KaHuA CTAOMITBHOM padouel TeMIepaTypbl TAKHM 00pa3oM, YTOOBI

MPEJOTBPATUTh BO3HUKHOBEHWE HeOmarompusaTHeIX 3¢pdekroB. Takme sddexTsr st
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SK30TEPMHUYECKUX PEAKIMA MOTYT BKIIOYATh B CE€0s TOOOYHBIE PEAKIMH, TTOBPEKICHHE
KaTanu3aTopa, HAMPHUMEP CIEKAaHHE KATAIMTHYECKH AKTHBHBIX IIEHTPOB, M B XY/IIEM
cllydae TepMHuyecKui pa3roH. HeOmarompusitHbie 3 ¢eKTh SHAOTEPMHUYECKUX PEAKIAN

MOTYT BK/IIOYaTh B ceOs ramieHue PCaKru.

Js npoctrxeHus: TpedyeMoit 3¢ (PeKTHBHOCTH HEOOXOAUMO OOECTICYHTh MAKCHMAITbHYTO
TUTOINA/Ib TTIOBEPXHOCTH CTEHKH TPYOBI HA €IMHUILY JUTHHBL. B MpommioM 310 10CTHTaI0Ch
MOCPEJACTBOM YCTAHOBKH OOJIBIIETO KOJMYECTBA TPyO MeHbIIero auametpa. Jlms
HEKOTOPBIX PEAKIUH OTpaHHYECHHE pa3Mepa O3HAYAET, YTO BHYTPCHHUH AHAMETP TPYO
COCTaBIIET TONBKO BENMYMHY mopsaka npuMepHo oT 15 go 40 mm. Opnako
WCTIONIb30BAaHUE TAKOTO MHOMKECTBA TPYOOK YBEIHYMBAET CTOUMOCTh W CIIOJKHOCTB

peakropa.

Takum 00pa3oM, B HONBITKE CMATYHUTH 3TH MPOOIEMBI ObIT pa3paboTaH anbTepPHATHBHBIHN
MOJXO0JI, B YACTHOCTH /I 00JIee BBIPAKEHHBIX YK30TEPMHUYECKUX HITH YHIOTEPMUYECKUX
peaKUuii, TPH KOTOPOM KATATU3aTOP HE HAOMBAETCS HEMOCPEACTBEHHO B TPYOBI
peakTopa, a BMECTO 3TOTO COAEPXKHTCS BO MHOMKECTBE HOCHUTEIECH KaTaiu3aropa,

KOTOPBIEC BBITOJTHEHBI C BO3MOKHOCTBIO Pa3MEIECHUS BHYTPH TPYOBI PEakTopa.

[lepBsIit THI TakOTO HOCHTEN KaTamusaropa ormcad B W0O2011/048361. Takas cuctema
HaNpaBJicHA Ha ONTHMH3ALMIO TETIIONIEPEIaYH YEPE3 CTEHKY TPYOBI TAKAM 00pa3oM, YTO
MO3BOJISIET WCIOJIB30BAaTh OoJiee OONbIIHE TPYOBI M OoJiee OONbIMHE OOBEMBI MEITKHX
YACTHI[ KaTATH3aTOPa JaKe IS PeaKUui ¢ 00Jiee BRIPAKEHHBIM 3K30TEPMHUYECKHM HITH
sHAoTepMudeckuM 3¢ dexrom. Hocurenp katamusaropa, onucanusii B WO2011/048361,
COZIEPKUT KPYTOBOM KOHTEMHED U yACP’KaHUS KaTaau3aropa BO BPEMS SKCIUIy aTalUH.
Konrelinep mmMeer nepopHUpoOBaHHYIO BHYTPEHHIOK) CTEHKY, O00Opasylomyr Tpyoy,
nepQOpUpPOBaHHYI0 HAPYKHYIO CTEHKY, BEPXHIOKO ITOBEPXHOCTH, 3aKPBIBAFOIILYIO
KPYrOBOM KOHTEMHED, U HHKHIOKO ITOBEPXHOCTH, 3AKPBIBAIOIIYI0 KPYTOBOM KOHTEHHED.
[ToBepXHOCTB, 3aKpPBIBAIOIIAs HWKHIOIO YacTh TPYOBI, 00pa3oBaHa BHYTPEHHEW CTCHKOU
Kpyroporo koHTedHepa. Ot mepdhopHpOBaHHOH HAPY)KHOH CTEHKH KPYTOBOTO
KOHTEHHEPa M3 TOJOKEHHU HAa HIDKHEW TMOBEPXHOCTH KOHTEHHEpA WM BONH3HM HEE U B

MOJIOKCHUC HWKC MCECTOMOJIOKCHUA YIINIOTHCHHUA BBCPX IMPOXOIUT 0OKa. YIUIOTHEHHE
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PaCTOIO’KEHO HA BEPXHEH MOBEPXHOCTH WJIH BOJM3M HEE M MPOXOIUT OT KOHTEHHEpa Ha

TaKOE PACCTOSTHUE, YTO OHO BBIXOJHMT 32 TIPEJCITBI HAPY KHON TIOBEPXHOCTH FOOKH.

Bropoii Tun Takoro Hocutens katanmu3aropa onucad B W0O2012/136971. B stoii cucteme
HOCHUTENIb KaTalHu3aTopa COAECPKUT KOHTEHMHEP [ YJEp)KaHHA MOHOJMTHOTO
KaTalm3aTopa BO BpeMs JKCIUIyaTaluy, IPUYEM YKA3aHHBIA KOHTEWHEP UMEET HIKHIOK
MOBEPXHOCTh, 3aKPBIBAIOIIYI0 KOHTEHHEP, W IOOKY, MPOXOIANIYI0 BBEPX OT HIDKHEH
MOBEPXHOCTH YKAa3aHHOTO KOHTEHHEpa B MOJOKEHUE HUXKE MECTOIMOIOKECHUS
VIUIOTHEHHS U PACIOJIOKEHHYIO HA HEKOTOPOM PAcCTOSHHMM OT HErO, MPUYEM yKa3aHHas
I00Ka pacronaraerci TakuM o00pa3oM, UTO MEXKAy HAapy>KHOM TOBEPXHOCTHIO
MOHOJIUTHOTO KaTalIu3aTopa U F0OKOH MMeeTCs HEKOTOPOE MPOCTPAHCTBO; U YIUIOTHEHHE,
PACIOIO’KEHHOE HA BEPXHEH MOBEPXHOCTH MOHOJMTHOTO KaTaIM3aTOPa WM BOIM3H Hee
U MPOXOJAiee OT MOHOJIMTHOTO KaTaJaH3aTopa HA TAKOE PACCTOSHHUE, YTO OHO BBIXOIMT

3a TIPEEITbl HAPYKHOW TTOBEPXHOCTH FOOKH.

Tpetuit Tum Takoro HocHTeNs KaTamu3aTopa omucad B W02016/050520. B stoit cucreme
HOCHUTEIIb KATalIM3aTOpa COAEP/KUT KOHTEHHEP A YIACPKUBAHHA KaTalau3aTopa BO
BpeMs JKCIyaTauuu. KOHTEMHED HMMEET HIKHIOK ITOBEPXHOCTH, 3aKPBIBAOIIYIO
KOHTEMHEP, WM BEPXHIOK IOBEPXHOCTh. HapykHas CTEHKa HOCHUTENA NPOXOAUT OT
HWKHEW MOBEPXHOCTU K BEPXHEW MOBEPXHOCTH, 4 YIUIOTHEHUE ITPOXOAUT OT KOHTECHHEPA
Ha TaKOE€ PACCTOSHHME, YTO OHO BBIXOAUT 3a IPEACIBI HAPY>KHOW CTEHKH HOCHUTENSA B
paguanbHOM  HanpasiacHuW. HapykHas CTEHKa HOCHTEN HMEET  OTBEPCTHA,

PACIIONIOKCHHBIC HUKC YINTOTHCHUA.

VY1IoTHeHHE TaKWX HOCHTENEH KaTalM3aTOpa BBHIMONHAET BAKHYIO (DYHKIHMIO BO BPEMS
SKCIUTyaTallMH. YTUIOTHEHHE JOJDKHO OOECTIEYMTh YCIOBHA, TPH KOTOPBIX TOTOK
YKUIKOCTH M Ta3a B MpeJeniax padoyei 30HbI peakTopa cieayeT mo TpedyemMmomy myTu. B
YACTHOCTH, YIUIOTHEHUE JOJDKHO TAPAHTHPOBATH, YTO PEATCHTHI HE OYAyT MPOXOJHTH B
00X0/ KaTalu3aropa, COAEPKAlIeTocs BHYTPH KOHTEHHEpPAa, B PE3ybTaTe IMPOCKOKA

MEXIy HApPYKHOW YacThI0 KOHTEHHEPA W BHYTPEHHEW MTOBEPXHOCTHIO TPYOBI PEakTopa.
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BaxxHo, 4TOOBI YIJIOTHEHHE HE IMOABEPrajoCh MPOTHOAHHMIO TPH BCTaBKE HOCHTEIIA
KaTaJm3aTopa B TpyOy peakTopa, MOCKOIbKY MPOTHOAHHE MOXKET MPHBECTH K PACKPBITHIO
3a30pa MEXKAy YIUIOTHEHHEM W BHYTPEHHEH TMOBEPXHOCTBIO TPYOBI pPEaKTOpa ¢
o0pa3oBaHHWEM TIEPENYCKHOTO KaHajla I JKHIKOCTH HW rasza. Kpome Toro, s
nedopManiid YIUTIOTHEHHUS BO BPEMs YCTAHOBKH MOXKET TOTPEOOBATHCA OOJBINOE H

HETPENCKA3yeMOe MO BEJTMYUHE YCUIIME, YTO MOXKET 3aTPYJHHUTH 3arpy3Ky TPYOBL.

HGHBIO I/I306peTeHI/I}I SABIIACTCA OOECICUYCHUE VYIULIOTHCHUA AJIA HOCHUTCIIA KaTalIu3aTopa,

KOTOPOE PEIIaeT MPOOJIEMBI, CBA3aHHBIE C MPEABLAYIIMMH KOH(PUTYPALUIMU.

KpaTkoe onucanue n3o0dpereHus

B mepBoM acmekTe HACTOAIIETO HU300PETEHUS NMPENIOKEH HOCUTENbh KAaTaIW3aTopa i
BCTAaBKM B TpyOy peakTopa TpyOuaTOro peakropa, COJAEpKAIMUH KOHTEHHEp A
VACPKUBAaHUA KAaTallu3aTopa BO BPEMsI SKCIUTyaTallMH U YIJIOTHEHHE AJI1 TE€PMETU3ALMH
MPOCTPAHCTBA MEXKTYy KOHTEHHEPOM U BHYTPEHHEH MTOBEPXHOCTHIO TPYOBI PeakTopa,

MPUYEM HOCHTENb KaTaau3aTopa MMEET MPOJAOJIBHYIO OChb, KOTOpas BO BpeMs
SKCIUTyaTAllAH MOXET OBITh BBIPOBHEHA C TPOJOJIGHOW OCBIO TPYyOBI peakTopa it
00JIeTYeHUS YCTAHOBKH HOCUTEJISI KaTaM3aTopa B TPyOy peakTopa;

MPU 3TOM YIUIOTHEHHE COJCPIKUT MO MEHBIICH MEPE MEPBBIA FE€PMETU3HPYIOIIHAN
CJIIOW M BTOPOM TEPMETU3UPYIOIIUH CIIOH;

MpUYEM  KaXABIA W3 TEPBOr0 TEPMETHU3HPYIOMIET0 CJIO0A U BTOPOrO
TEPMETU3HPYIOIIETO CIOSA COAEPKUT MHOKECTBO OTKIIOHSAEMBIX SA3BIYKOB, PA3JCICHHBIX
Ma3aMu;

IIPA 3TOM BTOPOM TE€PMETU3ZHPYIOIMHUM CIOW CMEIIEH B OKPY>KHOM HAaIIPaBIICHUU
BOKPYI  IIPOJOJIBHOM OCH  HOCHTENd  KaTalu3aTopa OTHOCHUTEIBHO  NEPBOTO
TEPMETH3UPYIOIMIETO CIIOA TaKUM 00pa3oM, YTOOBI Ta3bl BTOPOTO TE€PMETH3HPYIOIIETO

CJI0s1 OBIIIH BBIPOBHCHBI C OTKIIOHACMbBIMHU A3bIYKAMH IICPBOTr0 rCPMCTH3UPYIOIICTO CIIOA.

Takum 00pa3oM, OTKIIOHAEMBIN S3bIMOK OJHOTO T€PMETHU3HUPYIOMIETO CIIOS MOYKET OBITH
HCIIONBb30BaH Uil 3aKPBITHA M IO MEHBIIEM MEpE YaCTHMYHOIO YIUIOTHEHMs Ia3a B

APYrOM FepMETH3HUPYIOLIEM CIIOE.
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[TpenMyTIecTBO YIUTOTHEHHS HACTOSAMIETO HM300PETEHHS 3aKIIOYAETCS B TOM, YTO OHO
MOJKET OBITh OCOOCHHO XOPOIIO MPHCIOCOONIEHO s (POPMHUPOBAHUSA YIUIOTHEHHUS C
BHYTPEHHCH TOBEPXHOCTHIO TPYyObI peakTopa. OTKIIOHSEMBIC S3BIYKH OOCCTICUYHBAIOT
CPeACTBO IS aJanTallMy YIUIOTHEHHS K M3MEHEHHUSIM OOINEro BHYTPEHHErO JHAMETpa

TpyOBI peakTopa ¥ H3MEHEHUAM (POPMBI BHY TPEHHEH TTOBEPXHOCTH.

[1a3pl MO3BONAIOT YIIOTHEHHIO JIE()OPMHPOBATHCSA O€3 TPOTHOAHHS.

Kpome TOro, ucmonp3oBaHHE€ MO MEHBIIEH MEpPE [BYX TE€PMETHU3HUPYIOIUX CJIOEB
MO3BOJISIET CACNATh KAXKABIA T€PMETUIUPYIOMIHK CI0M 00Jiee TOHKUM H, CJIeIOBATEIHHO,
0ojee THOKMM 10 CPAaBHEHUIO C OJMHAPHBIM CIIOEM JKBHBAJIEHTHOW TOJIIIHUHBL
Hcnonp30BaHuME TaKMX TEPMETUZHPYIOMIMX CIIOEB TAaKXKE YIYYIIAeT 3aKpbITHUE

MPOCTPAHCTBA MEXKTY KaXKIBIM T€PMETU3UPYIOIIUM CIIOEM M CTEHKOH TPYOBI.

[TpumeHeHHEe IO MEHBINEH MEpe ABYX I€PMETHU3UPYIOIUX CIOEB MOXKET 00ECIECUYHBATH

3¢ (peKTHBHOE CPEACTBO ISl PEAOTBPAINEHHUS 00X0/1a JKUAKOCTH U Ta3a Yepe3 Ma3bl.

OyHKIMA YIUIOTHEHHS B TEPBYI0 O4YEpPeab 3aKIIOYaeTCs B IMPEIOTBPAIICHHH HITH
YMCHBIIIEHHH TMOTOKA MaTepuana B 00XOJ HOCHTENS KaTanu3zaTtopa. Ha mpakTtuke ot
VIUIOTHEHHS HE TPEOyeTCS MOJHOCTHIO MPEIOTBPATUTh Takue 00xozpl. JlomyckaeMbrid
ypPOBeHb 00x01a OyJeT 3aBHUCETh OT OOJIACTH TPUMEHEHWS € YHCIIa HOCHTEJICH
KaTaJlM3aTopa, NPUCYTCTBYIOIHMX B TpyoOe. [loTOk MaTepuama B 0OXOH HOCHTENS
KaTaJli3aTopa MPEINOUYTHTENbHO cocTaBisier MeHee 10 00. %, Oonee MPeAmOYTHTETHHO

MeHee 5 00. %, OoJiee mpeanouTUTENHHO MeHee 2 00. Y.

OyHKIMA YIUIOTHEHWS TaKXKe MOMKET 3aKII04YaThCsi B OOCCICUCHHH  YCHITHA
CONMPOTHBIICHHSA IO OTHOIICHWIO K BHYTPEHHEH CTeHKe TPyObl. JKemarenmpHO, YTOOBI
YCHJIME CONPOTHBIICHHUA OBUIO TAKWUM, YTOOBI HOCHTENh KATAallM3aTOpPa OCTABAJCA HA
MECTe BHYTPH TPYOBI 0€3 JOMOTHUTENBHOW TOMIEPKKHA. B HEKOTOpPBIX BapHaHTax
NPUMEHEHUS. MOKET OBITh MPEUMYHIECTBEHHBIM CAMOTIOAIEPKHBAOIMUHCS HOCHUTEIh

KaTam3aTopa.
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OyHKIUSA YIUIOTHEHUS TaKKEe MOXKET 3aKII0YaTbCcsl B LEHTPUPOBAHUM HOCHUTEIA
KaTajau3aTopa BHYTPH TPYOBI TAKHM 00pa3oM, YTOOBI MPOCTPAHCTBO MEXKIY Mepudepuen
HOCHTENA KaTaau3aTopa W BHYTPEHHEHW CTEHKOU TPyObl, B KOTOPYIO OH MOMEIIEH, OBLIO
OJHOPOAHBIM TO BenWuuHE. lleHTpuUpoBaHME CHOCOOCTBYET TEIUIOMEpEAade |

3¢ (eKTUBHOMY TTOTOKY MaTEPHAJIOB Yepe3 Tpyoy.

IlepBblii TEepMETHU3HPYIOIUIMM CJIOM M BTOPOM TIE€PMETHU3UPYIOIIMH CJIOH MOTYT
MepeKphIBaTh Apyr apyra. HeoOs3aTenpHO NMEPBBIA M BTOPOH T€PMETU3HPYIOIIUE CIOU
nepes, YCTaHOBKOM MOTYT HAXOJIUTHCS B HEMOCPEACTBEHHOM KOHTAKTE C HOCHTEIIEM.
XOT MEXKAY KaXKIBIM TEePMETH3HUPYIOIIMM CJIOEM TIepeJ] BCTAaBKOM MOXKET OBITh
NPEAyCMOTPEH OCEBOH 3a30p, MPEANOYTUTEIFHO, YTOOBI MPH YCTAHOBKE BHYTPH TPYOBI
peaKTopa repMETH3UPYIOIIHE CJIOU HAXOAWIUCh B HEMOCPEACTBEHHOM KOHTAKTE (MJIU IO
MEHBIIEH Mepe MO CYIIECTBY HAXOAMIUCh B HEMOCPEACTBEHHOM KOHTAKTE) Ui

MUHHUMH3ALUHA 00X0 4.

[lepBbIii TEPMETHU3UPYIOIIUI CIIOH U BTOPON F€PMETUZHPYIOIIUNA CIOW MOTYT COJEPKaTh
OT/ACNIbHBIC YIUIOTHSIOIIHUE 3JIEMCHTHL. B albTEpHATUBHOM BapHaHTE OCYIIECCTBICHUSA
MEPBBIA TEPMETUZUPYIOIIUI CIOW U BTOPOM F€PMETU3HPYIOIHM CIION MOTYT COJEPKaTh
MEPBBIA U BTOPOM YYAaCTKH BBIIOJIHEHHOTO KaK OJHO LIENOE€ YIUIOTHSIOIIETO SJIEMEHTA.
HeoOs3aTeIbHO BBITIOIHEHHBIH KaK OJHO II€JIO€ VIDIOTHAIOMIHHA SJEMEHT MOKET

MPEACTABIATD COOOM CITUPATBHBIN SJIEMEHT.

Kaxxaplii U3 mepBOro repMETH3HUPYIOMIETO CIIOSI M BTOPOTO TE€PMETH3UPYIOLIETO CIOA
MOJKET COJEP)KaTh HAPYKHBIM Kpad ¢ TMa3aMu, OOpa3yrOIMIMMH HAa HEM MHOMKECTBO
OTKJIOHAEMBIX A3BIMKOB. Hampumep, KaKIpld TEPMETHU3UPYIOLNIHH CIIOH MOMKET OBITH
00pa30BaH M3 €IWHOTO KyCKa JINCTOBOTO Marepuana. HapyKHbIH Kpai ¢ Ta3aMu MOKET
OBITH 00pPa30BaH MOCPEACTBOM IOAXOMININX CPEACTB, TAKHX KAaK Pe3Ka, MITAMIIOBKA H
T. . Ilpr HEOOXOTUMOCTH YIUIOTHEHHE MOXKET OBITh TOABEPTHYTO JOTIOTHHUTEIBHBIM
cTaausaM  OOpaOOTKH  JUId  yAaJieHWs  3ayCEHIEB MM  HW3MEHEHUS  CBOMWCTB
VIUIOTHUTETBHOTO MaTepuana Tmoclie oOpa3oBaHUs (OPMBI i1 HW3MEHEHHS €Tro

VIPYTOCTH.
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[Ta3sr MOTYT conmeprkaTh OOKOBBIE CTEHKH, KOTOPBIE MApAJUICIbHBI WITH OTKIIOHSIOTCS K
HAPY’KHOMY KpPar0 COOTBETCTBYIOIIETO TepMETU3Upyromero cios. [1a3er moryT umers U-
ooOpasnyro unmu V-oOpasnyro ¢opmy. @Dopma maza MOKET OBITh H3MEHEHA IS
VOPOIIEHNsT H3roTOBNCHUA. Hampumep, MOoxHO wucmonbs3oBaTh U-00pasHyro (opmy,
KOTOpas aJanTHpPOBaHA JUIA Tmponecca mTaMmoBkd. @opma maza B CMEKHBIX
VIUTOTHEHHUAX MOKET OBITh OJHMHAKOBOW WIIH PAa3MUYHON. [IpeuMymecTBo 3aKkio4aeTcs B
TOM, 4TO 00ECIIEYeHHE HAYATbHOTO HHTEPBAJIA MEKY OOKOBBIMH CTEHKAMH IMa3a MOMKET
MO3BOJIUTH 3aKPHITh T1a3 IO MEHBIIEH Mepe 4YacTHYHO Oe3 NporudaHws, Koraa

TepMETU3UPYIOIIUHN CIIOH 1e()OPMUPOBAH CTEHKON TPYOBI peakTopa.

IlepBbIii TEpMETUZUPYIOMIMMI CIOM U BTOPOH F€PMETH3UPYIOLIUHN CJIOW MOTYT IPOXOIUThH
NEPHECHAUKYJSIPHO OT KOHTEHHEpa. B anbTepHAaTHBHOM BapHaHTE OCYINECTBICHUS IO
MEHBIIEH MEPE AMCTAJIbHBIM KOHEI[ S3b[YKOB IIEPBOTO0 TE€PMETH3UPYIOILIETO CIIOS M
BTOPOTO TEPMETH3HPYIOIIETO CI0S MOTYT OBITh HAKJIOHEHBI K KOHIYy KOHTeHWHepa. Takas
cHUCTEMAa MOXKET YIYYIIHTh TPOCTOTY BCTABKH HOCHTENA KaTamu3aropa B TpyOy

peakropa.

[lepBbIii TEPMETU3UPYIOIIUI CIIOM U BTOPON T€PMETUZHPYIOIIUNA CIIOW MOTYT COJEPKaTh
KpPYroBod 3neMeHT. KpyroBoH 371€MEHT MOMKET COOTBETCTBOBATH (popMe BHYTpPEHHEH

MOBEPXHOCTH TPYOBI peakTopa. KpyroBoii 31eMEHT MOKET OBITh KPYTJIBIM.

B HekOoTOpBIX BapuaHTaX OCYMICCTBIICHUS HOCHTEIb KaTaau3aToOpa MOMKET COJCPKATh
TPH WA OOJIee TEPMETHIHUPYIOIIHX CJIOS, KAKABIA W3 KOTOPBIX COACP’KAT MHOKECTBO
OTKJIOHAEMBIX SI3BIMKOB, PAa3ACICHHBIX MA3aMH; KK TEPMETHIUPYIOIIHMN CJION MOXKET
OBITh CMEIICH B OKPY)KHOM HAIPABJICHHH BOKPYT TIPOJOIBHOM OCH HOCHTEJIS
KaTaau3aTopa OTHOCUTEIIBHO MO MEHBINEW MEpPE OJHOr0 M3 JPYTHX TePMETHU3IUPYIOIIHX
CIIOEB TAaKUM OOPa30M, YTO TAa3bl KAKAOTO TEPMETH3IUPYIOIIETO CIOS MOTYT OBIThH
BBIPOBHEHBI C OTKIOHACMBIMH S3BIYKAMH 10 MEHBIIEM MEPE OJHOTO H3 JAPYyTIHUX
TePMETH3UPYIOMHX cinoeB. HeoOf3aTenpbHO mMas3pl KAKAOTO TEPMETHU3HPYIOMIETO CIOS
MOTYT OBITh BBIPOBHEHBI C OTKIIOHSEMBIMH S3BIYKAMH OJHOTO HJIH OOOMX CMEXKHBIX

FEPMETH3UPYIOIIHX CIIOEB.
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B HCKOTOPBIX BapHaHTaX OCYHICCTBIICHHA HOCHUTCIIb KaTaIru3aTopa MOMKCT COACPKATH

HETBIPEC, MATh HIIH TMICCTh TCPMCTUSUPYIOIIUX CIIOCB.

B HEKOTOpPHIX BapHaHTAaX OCYIIECTBIECHHUS TE€PMETH3HPYIOIIUE CIOM MOTYT OBITH IO

OTACIIbHOCTHU MPHUKPCIIICHBI K HOCUTCIIO KaTaJInu3aTopa

B HekoTOphIX BapHaHTaxX OCYIIECTBICHHA BHYTPEHHHE Kpas OJHOTO MM Oolee
TePMETH3UPYIOIUX CI0EB MOTYT OBITh NMPUCOETUHEHBI ApyT K Apyry. [IpucoenuHenue
MOJKET OBITh CO3JAaHO A0 MM TOCTE NPUCOCAUHEHUS TEPMETH3UPYIOLIMX CIIOEB K

KOHTEHHEDY .

Kaskap1ii repMEeTH3UPYIOIUI CIOM MOKET COAEPKATh IIMOHKY WM IINOHOYHYIO KaHABKY
JUTS 3aLCTUICHUS] KOMIUIEMEHTAPHOW IIMOHOYHOM KaHABKHM WM IINOHKUA HA KOHTEWHEpE
UIA TOAJAEP)KaHUA OTHOCHTEIIBHOTO COBMEIICHHMS TE€PMETH3UPYIOIIUX CIIOEB JAPYT C
APyroM TIpH BpanicHUH. [IpemMyInecTBO 3aK/IFOYAeTCs B TOM, YTO 3TO MOXKET MOMOYb
00€CTeYnTh TPABUIBHOE BBIPABHUBAHHME OTKIOHAEMBIX S3BIYKOB M TAa30B Pa3THYHBIX

TepMETU3UPYIOIIHUX CIIOEB.

Kaxnaplii KOHTEHHEP MOMKET COACP)KATh HWKHIOKO IOBEPXHOCTh HA HW)KHEM KOHIIE,
BEPXHIOK0 TTOBEPXHOCTh HA BEPXHEM KOHILIE U HAPYKHYIO CTEHKY HOCHUTEIIA, MPOXOJALIY IO
MEXKIY HWKHEH IOBEPXHOCTBIO K BEPXHEH IOBEPXHOCTH. [ epMETH3HpYIOIIHE CIIOU
MOTYT OBITh TIPHCOCIWHEHBI K HApPy)KHOM CTEHKE W/WIH K BEPXHEHW IOBEPXHOCTH

HOCHTCIIA.

Hapy>I<Ha;1 CTCHKAa HOCHUTCIIA MOXCET COACPKATbL  MHOKCCTBO OTBepCTHfI, H
rCpMETUSHUPYOIHUE CJIIOW MOTYT OBITH NPUCOCAWHCHBI K CTCHKC HOCHUTCIIA BBILIC

MHO’KECTBA OTBEPCTHH.

Kaxapii KOHTEHMHEP MOKET [JOMOJHHUTENBHO COJCPKATh KPYTOBYK) Kamepy i
yIEpKaHHs KaTaau3aTopa BO BPEMsl SKCIUTyaTalMK, TPUYEM YKa3aHHAsA KpyroBas KaMmepa
MOJKET HMETh TEepPPOPUPOBAHHYIO BHYTPEHHIOKD CTEHKY KaMeEpbhl, O0Opa3yIOIyio

BHYTPEHHUH KaHaJ, Tep(QOpPHPOBAHHYIO HAPY)KHYI0 CTEHKY KAaMEphl, BEPXHIOO
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MNOBCPXHOCTD, 3aKPbhIBAKOIIYI0  KPYT'OBYHO KaMCpy, U HWKHIOKO  MOBCPXHOCTD,

3aKpBIBAIOILYI0 KPYTOBYIO KaMepy.

3Ha4Y€HUsA TOJNIIHUHBI NEPBOTO T€PMETHU3UPYIOIIETO CIIOS U BTOPOTO F€PMETHU3IUPYIOIIETO
CIIOSI MOTYT OBITh OJWHAKOBBIMHU HJIM MOTYT OBITh pa3HbIMH. [ KOHPUTrypupoBaHUS
Pa3IUYHBIX TEPMETHU3HPYIOIIMX CJIOEB C PAa3HBIMH XapaKTEPUCTHKAMH, BKIOYasd,
HanmpuMmep, THOKOCTb, JKECTKOCTb, CKMMAaeMOCTh W T.IL, MOXKHO HCIOJIb30BATh
pas3IuYHbIE 3HAYECHMs TOJIIMHBL. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS TOJIMHA
KOKIOTO TEPMETH3UPYIOMIETO oSl cocTaBisaieT oT 15 mkm 10 500 mxMm (ot 0,015 MM 10
0,5 mM). T'epmeTusupyronmue CIOd MOTYT MMETh OJMHAKOBYIO TOJIIUHY WM Pa3HbBIC
3HAQYEHUs TONIUHBL. Hampumep, Oojee TOJICTOE HWKHEE/HAPY)KHOE YIUIOTHEHHE
o0ecreYnBaeT COMPOTHBIIEHHE BCTaBKE M JKECTKOCTh BO BpeMs oOpamieHus, a Oonee
TOHKHAW BTOPOU BEPXHUM/BHY TPEHHHN T€PMETHUIUPYIOIIUHN CIIOH 00€CTIEYNBAET THOKOCTB

YILIOTHCHHA OTHOCHUTCIIbHO IIEPBOTO CJIOA.

Marepuanbl mepBOr0 TEPMETHU3UPYIOMIETO CIOS W BTOPOTO TEPMETHIHUPYIOMIETO CIIOS
MOTYT OBITh OJHHAKOBBIMH HIIH MOTYT OBITh Pa3IMYHBIMH. [IpearmouTuTeIbHO, YTOOBI
TePMETH3HPYIONIHE CJIOW OBUTH O0Opa30BaHBI M3 MaTepHala (-0B), KOTOPHIH (-ble) HE
pearupyer (-F0T) Ha MPEANOIaAraeMyI0 PEaKIl|io, MPOTEKAIOIIYI0 B TPYO4aTOM PEaKTope.
Hanmpumep, mMarepuan MOKET MPEACTaBIATH COOOW YITICPOTUCTYIO CTallb, ATFOMHHHI,
HEPIKaBEIONIYIO CTajlb, APYTHE CIUIABBI HITH JIFOOOH MaTepHall, CIIOCOOHBIN BBIICPKHBATh

YCJIOBHSI PEAKLIMH.

Bo BTOpOM acriekTe HACTOAIIETO H300PETEHHS MPEIIOKEH CIIOCO0 YCTAHOBKH HOCHUTEITS
KaTajau3aTopa B TPyOy peakTopa TpyOoyaToro peakropa, BKIFOYAIOIIHHN CTAIHH:

1) oOecrie4eHHs YCTAHOBOYHOTO HMHCTPYMEHTA, COJEPIKAIIET0 TOABHKHBIN
MOPIICHD, BBHIMIOJTHEHHBIA C BO3MOKHOCTBHIO MPOTATKUBAHUSA HOCHUTEI KAaTalIH3aTopa B
TpyOy peakropa;

11) HCTIOJTP30BAHUS  TIOIBFKHOTO TIOPIIHA /ISl TPOTAIKHBAHUS ~ HOCHTEA
Karanm3aropa B TpyOy peakTopa Tak, YTOOBI PAa3MECTHTh KOHTEHHEDP HOCHTEI

KaTalu3aTopa BHYTPH TPyOBI peakTopa; u
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111) MPOTAIKUBAHUE HOCHUTEN KaTalu3aTopa B TPyOy peakTopa MPUBOIUT
VIUIOTHEHHE HOCHTENS KATaM3aTOpa B KOHTAKT C BHYTPEHHEH MOBEPXHOCTBIO TPYOBI
peakropa W K gedopManiKi  yIUIOTHEHWS, ¥ T[0 MEHBIIEH Mepe TEPBBIA
TEPMETU3HPYIOINUMA  CIIOM M BTOPOM  TEPMETHU3HPYIOIIMM  CIOM  YINIOTHEHUSA

ne(OPMHUPYIOTCS TIPH KOHTAKTE YIUIOTHEHHUS C BHYTPEHHEH TTOBEPXHOCTHIO.

IlepBbIil TEPMETU3UPYIOIIUHI CIIOM U BTOPOM I€PMETUZHPYIOIIUU CIIOH MOTYT COJEPKaTh
MHOKECTBO MAa30B, a MPOTAJIKHUBAHUE HOCHUTENA KaTalu3aTopa B TpPyOy peakropa MOMKET

BBI3BIBATH 110 MEHbIIEH MECPEC YaCTUYIHOC 3aKPBITHUC MTA30B.

[lepBbIii repMETH3HPYIOIIMMI CJIOW U BTOPOW T€PMETUZUPYIOIIHN CIIOH MOTYT COAECPKATh
MHOYKECTBO OTKJIOHSAEMBIX S3bIYKOB, Pa3JEICHHBIX Na3aMH, U MPOTAJIKUBAHUE HOCHUTEILA
KaTarm3aTopa B TpyOy peakTopa MOJKET MPUBECTH K TOMY, YTO MHOMKECTBO OTKIIOHAEMBIX
A3BMMKOB OJHOTO M3 IIEPBOr0 IE€PMETU3ZHPYIOLIETO €01 U BTOPOr0 IE€PMETH3UPYIOLIETO
CIOA IO MEHBIIEH MEpE YaCTHYHO TEPMETH3HPYIOT Ia3bl JAPYroro M3 IEPBOTO

rePMETU3UPYIOIIETO CI0S U BTOPOTO TE€PMETUIUPYIOIIETO CIIOA.

YrnoTHeHre MOKeT 00eCTeurMBaTh YCHIIME CONMPOTHUBICHHA BcTaBke a0 100 H B
3aBUCHMOCTH OT MAacChl M MPOYHOCTH HOCHUTEIA KaTanu3aTopa. MHUHUMAaNbHOE YCHIIUE
CONPOTHBIICHUA MOKET OBITh PABHO MAacce€ HOCHUTENA KaTaluu3aTopa, COJAEPIKAIIEero
KaTanu3aTop. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUA YCHIIME COIPOTUBJICHUA MOXKET

cocrasiath Oonee 0,5 H u meree 70 H, mpeamouturensHo 6onee 15 H u menee 50 H.

Y1noTHeHHA MOTYT OBITh IPUCOEIWHEHBI K HOCUTEIIO KATAIH3aTOPA WITH TTPHCOETHHEHBI
K HOCHTEII KaTalHM3aTopa ¢ BO3MOXKHOCTBIO pa3beAMHEHMA. lIpHcoenuHEHHBIE C
BO3MOKHOCTBIO Pa3beUHEHUS YIUIOTHEHHUA MOTYT HMETh MPEUMYIIECTBO B TOM CITy4ae,
€CII YIUIOTHEHHUS OyAyT TOBPEKACHBI WX Ae()OPMHPOBAHBI, HAMPHMEP BO BPEMS

3aMOHEHUS KaTaIu3aTOPOM MITM BO BPEMs TPAHCIIOPTUPOBKH.

HacTosmie cniocoObl ¥ HOCHTEH KaTanH3aTopa MOJKHO 3((EeKTUBHO UCTIONB30BATh IS
LOIMPOKOT0 JMana3oHa npoieccos. IIpuMeprsl mpueMIIEMbIX MPUMEHEHHH BKIIOYAIOT B

ceOs TPOIECCHI M PEAKTOPBI ISl IK30TEPMUYECKUX PEAKIHH, TaKWX KaK PEaKIuu
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MOJYYECHUA METAHONA, PEAKUMH TMOJYYEHHS aMMHAaKa, PEaKLUd METAaHHUPOBAHUA,
peaKUHH TAapOBOW KOHBEPCHH, PEAKLUMH OKHCIICHMS, TAKHE KaK PEAKUUU MOJyYCHHS
MaJICMHOBOTO AHTHIPUAA W OJTHICHOKCHAA, W T. . OCOOCHHO TPEAMOYTHTETHHBIM
ABIICTCS MPUMEHEHHUE B MPOLIECCAX M PEAKTOpax JJIA NpOBEACHUA peakuuu Pumepa —

Tpomnma.

OHAOTEPMUYECKHE PEAKIMH, TAKHE KAaK PEaKUUU TMpeapu(pOPMHHTa, AETUAPUPOBAHUA
U T. ., TaKKE MOXKHO TPOBOJUTH B COYETAHMHM C CYIIECTBYIOIIMMH CIIOCOOAMHU U

HOCHUTCIEIMHA KaTajinu3aTopa.

Hocurenn karanm3atopa HACTOSIIET0 HW300PETEHUS MOTYT OBITh 3arMOJHEHBI WITH
YaCTUYHO 3aIOJIHEHBI JIOOBIM KATaIM3aTOPOM, TNPHEMIIEMBIM JUIA IIPEANOIaraeMoi
peakimu. Hampumep, karamuzatop Pumepa — Tpomma MOXKHO HCNOIB30BaTh AJIA
peakiun @unrepa — Tpormra. [IpeanmoYTHTENBHBIME SABITIOTCS  KOOATBTCOACPIKAIIHE
kartanu3atopel @umepa — Tpormmra. KartamuzaTtop MokeT ObITH OOecriedyeH B BHAC
YACTHI[ KAaTaaU3aTOpa WM MOHOJHMTHOTO KaTamu3atopa. Kartamms3atop MOMKET OBITH
oOecTieueH B BHIE OJHOTO CIIOS KaTajau3aTopa WIH MHOKECTBA CIIOEB KaTaaHU3aTOPA.
Hocurens KaTaam3aTopa MOXKCT OBITh BBIIIOJHEH C BO3MOKHOCTBIO MIPOMOTHPOBAHUA
MOTOKA Yepe3 KaTaIM3aTop B OCEBOM H/HJIM PAJHAIbHOM HAIPaBJICHHAX. B HEKOTOPBIX
BapUaHTaX OCYHICCTBIICHHA HOCHUTEIb KAaTajJu3aToOpa MOMKET OBITh BBITIOJNIHEH C
BO3MOKHOCTBIO TIPEUMYIIECTBEHHOTO MPOMOTHPOBAHUSA TMOTOKA 4Yepe3 KaTaau3atop B

paaraabHOM HAITpaBJICHUH.

Hocutenp kaTanu3aTopa HACTOSAIIETO H300PETEHHUS MOKET OBITh 00pa30BaH W3 JIFOOOTO
MPHEMJIEMOTO MaTepHuana. Takol marepuan OOBIYHO BBIOMPAIOT TAKHM 00pPa3oM, YTOOBI
OH BBIICP)KHBAJ padoume YCIOBUS TpyOuaToro peakropa. Hocuremp KkarammsaTopa
MOXET OBITh HM3TOTOBJICH M3 YIJIEPOJMCTOM CTAlH, AFOMHHHUS, HEP)KABEIOUICH CTaIIH,

APYTHX CIIJIABOB WIIH JIFOOOT0 MaTepuana, CliocOOHOTO BBIIECP/KUBATh YCIOBUS PEAKIIHU.

KpaTkoe onucanue rpapuueckux matepmaJsion
Jlarmee BapHaHTHI OCYHIECTBIIEHHS HACTOSAMIETO M300PETEHHUS OyIyT ONMMCAHBI TONBKO B

Ka4CCTBC MpHUMEpa co CCBIJIKOM Ha npuinaracMbIC YCPTCKH, HA KOTOPBIX:
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Ha @ur. 1 npeacTasieH BUA B IEPCIEKTUBE HOCUTEI KaTalIU3aTOPA;

Ha Our. 2 mpeAcTaBIeH BHJ B IIONEPEYHOM CEYEHHM HOCHTEN KaTalnu3aropa,
MoKa3aHHOTo Ha Dwur. 1;

Ha Our. 3 mnpencTaBlIeH BHUJ B IEPCIEKTUBE C NPOCTPAHCTBEHHBIM Pa3ICICHUEM
KOMIIOHEHTOB HOCHUTEIIA KaTaau3aropa, nokasanHoro Ha @wr. 1;

Ha Owur. 4 peacTaBneH BUA B TOPU30HTATIBHOW MMPOCKLMU TEPMETUZHPYIOLIETO CIOS IS
HOCHUTENIS KaTaJIM3aTopa;

Ha @ur. 5 mpeacTaBIeH CXEMaTHYECKUH BHUI COOKY, MOKA3BIBAIOLIMM PACIIONOKEHUE
MHOKECTBA F€PMETU3UPYIOIIHX CIIOEB; U

Ha Qur. 6 TNPeACTaBIECH BHUJI B TOPU30HTAIBHOM IPOCKUMH IEPBOTO W BTOPOTO

rEPMETU3UPYIOIIHUX CIIOCB AJII HOCUTCIIA KaTaiM3aTopa.

IMoapoGHoe onucaHue

B nanpHelmeM acrieKThl W BapPUAHTHI OCYIIECTBIICHUS HACTOALIETO W300peTeHH OyayT
OTMCAHBI TOJNBKO B KAYECTBE TPUMEPA CO CCBHUIKOW HA TPHUMEPHl KOHPUTYpALUH
HocHTeNs KataauzaTtopa. OIHAKO ClieAyeT MOHUMATh, YTO B COOTBETCTBUU C HACTOALIUM
W300PETEHHEM HOCHTENIM KATaJIu3aTopa MOTYT MPHHHMATH PA3IHMYHBIC OOIETIPHHATHIC
¢dbopmbl. HanpuMep, Kak ¥ IPUMEPHI, OMMMCAHHBIC B HACTOSIIEM JTOKyMEHTE, HOCUTEH 10
KaTajau3aropa MOTYT TPHHHMATh JAPYTHEe OOMIETPHHATHIE (QOpPMBI, BKIIOYas, Oe3
orpaHuueHuM, GOpMBI, onHMcaHHble B JokymMmeHTax W02011/048361, W02012/136971 u
W02016/050520, coaepskaHre KOTOPHIX MOTHOCTHIO BKITFOYEHO B HACTOAIIMHA JOKYMEHT

myTEM CCBIIIKH.

Kpome TOro, B HacTOsIIEM ONMHUCAHUU JTI00As CCHUIKA HA IMOJIOKEHHE, HAIIPUMEP TaKHe
TEPMUHBI, KaK BEPXHUM, HIWKHUW, BEPXHsA 4acThb, HWKHAA 4acTh, MOBEPX, MOJ H T. II.,
HCIOJIB3YIOTCA IHPUMEHHUTEIBPHO K IIOJIOKEHHI0 4YacTeH, Kak JTO II0KAa3aHO Ha
COOTBETCTBYIOIUX YEPTEXKaX, HO HMX HE CIEAyeT paccMaTpUBaTh KaK HMEIOIIUE
OTPAaHUYUTEIBHBIM XapAaKTEp B OTHOIIEHWH BO3MOXKHOTO IOJOKEHHMS TAKUX YaCTEH BO
BpeMs  (paKTHYeCKOW  OSKCIUTyaranumd. Hampumep, 4YacTh, ONHMCAaHHAA  Kak

OPHUCHTHPOBAHHAA BCPTUKAIBHO, TAKIKC MOKCT OBITH OpPHUCHTHPOBAaHA rOPU30HTATIbHO



WO 2022/064212 13 PCT/GB2021/052491

[Ipumep HOcuTenms 10 karamm3atopa B COOTBETCTBHHM C HACTOALIMM H300pETEHHEM

MOKa3aH B KayecTBe npumepa Ha Qur. 1-3.

Hocurens 10 xaramusatopa MOMKET IO CYIIECTBY COJEP)KaTh KOHTEMHEDP, MMEIOIIHU
pasMephl, KOTOPbIE MEHBIIE, YeM BHYTPEHHHH pa3Mep TPyObI peakropa, B KOTOPOH OH
JIODKEH OBITh pa3MenieH BO BpeMms OSKcIutyatammu. Kak mpaBumo, oOecreueHO
VIDIOTHEHHE (00Jee OAPOOHO 3TO OOCYKIAETCA HIDKE), KOTOPOE MMEET TaKOW pasmMep,
YTOOBI OHO B3aMMOJEHUCTBOBANO C BHYTPEHHEW CTEHKOM TPyOBl peakTopa, KOTraa
Hocutenb 10 kaTanmu3atopa HaXOJUTCS B TOJIOKEHHWH BHYTPH TPYObI peaktopa. Takue
MapaMeTpbl, Kak /JIMHA M JHAMETP HOCHUTENS, MOTYT OBITh BBIOPAHBI C Y4YETOM

0COOEHHOCTEH PA3TUYHBIX PEeaKIMK U KOH(PHUTYpaIuii TpyOBI peakTopa.

Kak nokazano Ha @wur. 1-3, Hocurens 10 kaTanu3aTopa MOXKET COAEPXkKAaTh KOHTEHHEP
100 pya yaepskaHHMsA 4YacTHI[ KaTanusaTopa BO BpeMs dkcruryaranuu. Konrtednep 100
MOJKET IO CYIIECTBY UMETh HIDKHIOIO NMOBEPXHOCTH 101, 3aKpBIBAIOIIYI0 HUSKHMM KOHEL
koHTeHepa 100, u BepxHIO moBepXHOCTH 102 Ha BepxHeM KoHIE KoHTeWHepa 100.
Hapyxnas crenka 103 HOCHTENns MOKET NPOXOJHUTH OT HIKHEW moBepxHocTH 101 K
BepxHed nmoBepxHOCcTH 102. YrnotHenue 104 moxker mpoxoauts oT KoHTeHepa 100 Ha
PacCTOSTHHE, KOTOPOE BBIXOJUT 3a Mpeacisl HapykHOHM cTeHKH 103 Hocuremsa. Hapyxnas
creHka 103 HOocUTENnd MOKET UMETh OTBepcTHs 105, pacmoioKEHHBIE MO/ YIUIOTHEHUEM

104.

Kak mokazano Ha @wur. 2, o MEHbIIEW MEPE B HEKOTOPHIX BAPHAHTAX OCYILIECTBICHHS
HocuTenp 10 kartamu3aTopa MOJKET, B YACTHOCTH, COAEPKAaTh KPyrosou koHrewnep 110
Ui YACPKaHWS KaTalu3aTopa BO BpeMsa JSkcryatauuu. Kpyroson koHrtevnHep 110
MOJKET COJIEPKaTh TepOPUPOBAHHYIO BHYTPEHHIOIO CTEHKY 111 KOHTEeHHEpa, KOoTOpas
oOpasyeT BHyTpeHHHMH KaHanm 112, w mepdopHpoBaHHYI0 HApPYKHYIO CTEHKy 113
KOHTEHHEpPa, KOTOpPas MOMKET OBITh KOHUEHTPUYECKH PACIIONIOKEHA  BOKPYT
neppopupoBaHHOW BHYTpeHHeH crTeHkn 111 koHrtedHepa. Kpyrosas BepxHss
NMOBEPXHOCTh 114 MOXKET 3aKpbIBaTh BEPXHUM KOHEL| KPyrosoro konrtemHepa 110, a
KpyroBasi HIKHAS IOBEPXHOCTH 115 MOXKET 3aKkppiBaTh HIKHHH KOHEIL KPYTrOBOTO

koHTeHepa 110. Hmxuuii koHem BHYTpeHHero kaHama 112 MokeT OBITH 3aKpBIT
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TOPIIEBOM TTOBEPXHOCTHIO 116 KaHama, 3a UCKIFOYEHHEM OJHOTO WIIH 0O0Jiee JAPEHAKHBIX
OTBEPCTHH (HE TOKa3aHBI), KOTOPHIE MOTYT OBITh OOECIIEYECHBI B HIDKHEM KOHIIE
BHyTpeHHero kanana 112. Topuesas moBepxHOCTh 116 KaHana MOYKET OBITH BBITIOTHEHA

3a OJIHO LIEJIOE ¢ BHYTPEHHEHN CTEHKOM 111 KOHTENMHEpa HIIH OTIEIIBHO OT HEE.

Kak mokasano Ha BHOEC C TPOCTPAHCTBEHHBIM PAa3ACIICHHEM KOMIIOHEHTOB,
npeacTaBiieHHbIM Ha Our. 3, HocuTenbs 10 KaTaau3zaTopa MOKET OBITh 0OPA30BaH U3 Pl
OTIENBbHBIX KOMIIOHEHTOB, KOTOpbIE MOTYT OBITh COOpaHbI BMECTE JIFOOBIMHU
NOAXOJAIIUMHU CPEACTBAMH, BKIIIOYAs, HAIlPUMEP, CBApKy. B HEKOTOpPBIX BapHaHTax
OCYINECTBICHHUA TaKHE€ KOMIIOHEHTHI MOTYT BKIIOYaTh B ceO0f mneppopHUpOBaAHHYIO
BHYTPEHHIOI TpyOy 120, mepdopupoBaHHy0 TPOMEXKYyTOUHYIO TpyOy 121, HapyKHYIO
TpyOy 122, HmwxHHN KoMma4yok 123, KpyroBoe BepxHee KOO 124, BEpXHHH KOJIMAYOK

125 w omuH wimu 0oJlee KPyroBhIX TEPMETH3HPYIOIMUX cjioeB 126, 127.

Hocutens 10 karanm3aropa MOXKET OBITh H3TOTOBIEH M3 JIOOOTO TPHEMIIEMOTO
MaTepuana. Takod wmarepuam OOBIYHO BBIOMPAIOT TAaKHM O00pa3oM, 4YTOOBI OH
BBIIEP)KMBAT paboune ycinoBus peakropa. Kak mpaBuio, HOCHUTENh KaTalU3aTopa
W3rOTABIIMBACTCA W3 YIJIEPOJAUCTON CTAllK, AFOMHHHS, HEP)KABEIOIICH CTaH, IPyTrHX

CIIABOB MJIH JIFOOOT0 MaTepHana, ClIOCOOHOTO BBIIEPKUBATh YCIOBHUS PEAKIHH.

[Tpuemaemble 3HAYEHUS TONIMUHBI KOMIIOHEHTOB (KPOME KPYTOBBIX T€PMETH3UPYIOLINX
cmoeB 126, 127) cocraBmstor mopsaka ot mpumepHo 0,1 MM 1o mpumepro 1,0 Mm,

NPEANOYTHTENBHO NOPAAKa OT npuMepHO 0,3 MM 10 mpumepHO 1,0 Mm.

[lepdopupoBannas BHyTpeHHsAs TpyOa 120 MokeT coaepkarh mepGOPHUPOBAHHYIO
BHYTpeHHIOI0 cTeHKy 111 xonrteiinepa. [lepdopupoBanHas mpomexxyTounas Tpyda 121
MOJKET COJEprKaTh Mep(OopHpPOBaHHYIO HAPYXKHYIO CTeHKY 113 koHTeiHepa. Hapyskuas
TpyOa 122 MOXKET coaep:kaTh HAPYKHYHO CTeHKY 103 HOCHUTENS U OMPEAETATh OTBEPCTHA
105. Hwxauii xonmmadok 123 MOMKET cOAEp)KaTh HIDKHIOK TOBEpXHOCTH 101 w/wmm
KPYTOBYIO HWKHIOKO TOBEPXHOCTH 115. Huwxuuit konmavyok 123 MOKET Takke MPOXOIUTh
yepe3 TepPOpPUPOBAHHYIO BHYTPEHHIOW TpyOy 120 i BKIOYEHHS KpPYyTOBOH

noBepxHocTH 116 kanana. Kpyrosoe BepxHee kombuo 124 w BepxHUM KOJma4dok 125
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MOTYT COJEP)KaTh KPYIOBYHK) BEPXHIOKO MOBEPXHOCTH 114 m MOrytr comep:karp IO

MEHBIIIEU MEPE YacTh BEPXHEU NMOBEpXHOCTH 102.

Pasmep mepdopanmoHHBIX OTBEpCcTHH B NephOPUPOBAHHOW BHYTpeHHEH TpyOe 120 m
nepOPUPOBAHHON TPOMEKYTOUHOM TpyOe 121 BBHIOMparOT TakuM 0Opa3oM, HYTOOBI
00ecTIeYUTh PABHOMEPHBIN MMOTOK PEAr€HTOB U NMPOAYKTOB Ye€pe3 KaTaau3aTop, MPH 3TOM
COXpaHAsA KaTanu3aTtop BHYTPU Kpyrosoro koHrtedHepa 110. Takum oOpazom, cieayer
MOHUMATh, YTO HMX pa3Mep OyJeT 3aBHCETh OT pa3Mepa MCMONb3YEMBIX YaCTHII
Katanus3atopa. B anprepHaTHBHOM cucTeMe pasMep neppoparMoOHHBIX OTBEPCTUH MOKET
ObITh Ooyiee OONBIIMM, HO TIPU 3TOM MOXKET HMMEThCS (UIBTPOBATBHAS CETKA,
MOKpBIBAIOIIAss  TepQOpalMOHHBIE  OTBEPCTHA  JIsA  OOECHEUYEHHA  COXPAHEHUS

KaTanu3aTropa BHYTPH KpyroBoro Konrennepa 110.

Cnenyer mOHHUMAaTh, 4YTO TEPPOPALUOHHBIE OTBEPCTUS MOTYT HMETh JHOOYIO
npuemiieMyro KoHpurypauuio. J[eHCTBUTENBHO, €CIIM CTEHKAa WM TPyOa OIMMcaHa Kak
nepdopuUpoBaHHAs, BCE, YTO TPEOyeTcs, — 3TO HAIMYHE CPEICTB, IO3BOJIIOIINX

peareHTaM | mpoAyKTaM MPOXOJUTh Ye€Pe3 CTECHKH HJIH TPYOBI.

VYronmotHenune 104 mMokeT coaepkaTh MEPBBIM TePMETH3UPYIOIUN cinoMl 126 U BTOpOU
repMeTH3Upyromui  ciaou 127. Ymnoranernme 104 wmokeT coaepkaTh Oonee  ABYX
repMeTU3HpYOIUX cinoeB 126, 127. Hanpumep, OHO MOXKET COAEPKATh YETHIPE, MATh

WA TIECTh FrCPMETUSHUPYIOIIUX CITOCB.

Ha ®wur. 4 npexacrasineH npumep OZHOrO repMmeTusupyromero cnos 126. Ha ®wr. 5
MOKA3aHO, KAaKUM OOpa30oM MOXKET OBITh 00ECTEeYeHO MHOKECTBO TEPMETHU3UPYIOLINX
cmoeB 126a—126f nma ob6pazosanmsa yrotHeHus 104. Ha ®@ur. 6 mpexacraBneH Apyrou

npuMep yruioTHeHusA 104, 06pa30BaHHOTO U3 ABYX TEPMETU3UPYIONINX ciioeB 126, 127.

['epmeTusupyroniue cnon 126, 127 MoryT comepskaTh YY4aCTKH BBITIOJIHEHHOTO KaK OJHO
LEN0€ YIUIOTHAOWIETO 3JIEMEHTA, HAIIPHMEDP CIIHPAJIIBHOIO 3JIEMEHTA. B anbTepHaTHBHOM
BAPHAHTE OCYIIECCTBICHUA M Kak INoka3zaHO Ha Dur. 4-6, kaxapld repMETHU3HPYHOLINN

ciou 126, 127 MoxkeT coaepKaTh OTACIbHBIN YIUIOTHAKOIMUAN 3JIEMEHT.
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IlepBblii repMeTHM3HpPYOIMM cioM 126 W BTOPOM repMeTH3HpYHOIHM cion 127
nepekpeiBal0oT  Apyr apyra. [lpeanmournrensHo cmom 126, 127 HaxomATca B

HETIOCPCACTBCHHOM KOHTAKTC.

Kaxxnpi  repMmerusupyromuid  cinor 126, 127  mokeT comepskaTb  OTAEIBHOE

YINIOTHUTCIIbPHOC KOJIbIIO.

Kax st repmerusupyroniuii cinou 126, 127 MokeT OBITh THOKHM.

Kaxnpnii repmetmsupyromuii cinoi 126, 127 mokeT cojepskaTh KPyTrOBOM 3JIEMEHT.
Hapy»xHbIi Kpail Ka)Ioro KpyroBoro 3J€MEHTa MOKET IO CYHIECTBY OBITh BBIIIOHEH C

BO3MOKHOCTBIO COOTBETCTBHUS (JOPME BHYTPEHHEH MOBEPXHOCTH TPYOBI pEaKTopa.

KpyroBoii ameMeHT MOXKeT OBITh KPYTIIbIM. B HEKOTOPBIX MpUMEpax HApPYKHbBIM THAMETP
MOKET cocTaBIATh OoT 80 mo 90 MM, HeoOs3aTenmpHO TpumepHO 85 MM. Kpyrosoi
3JIEMEHT MOKET HMETh LEHTPAIbHOE OTBEpCTHE 162 nmd pa3sMeEIneHHs KOHTEHHeEpa
Hocutens 10 xarammsaropa. LlenTpanbHoe oTBepcTHE 162 MOKET HMETH AMAMETP OT 55

10 65 MM, He0OsS3aTeTbHO IPUMEPHO 60 MM.

Hapy>xsblii nuamMetp MokeT OBITh BBIOPaH TaK, YTOOBI JOCTHYL TPEOyeMOTO YCHIIHS
BCTaBKH HocHTes 10 KaTamm3aTopa ¢ y4eTOM BHYTPEHHETO JAHaMeTpa TPyObl peakropa,
B KOTOPYIO JIOJDKEH OBITHh YCTaHOBJEH HOocuTenb 10 karamusatopa. [IpeamouturtensbHO,
YTOOBI CONMPOTHBJICHWE BCTABKE TMPEBBIIAI0O MAaccy HOCHTENI KaTaln3aropa,

COJZIEpIKaIIEeTo KaTtaau3aTop, u 0bputo menee 100 H.

Kaxngpii repmerusupyrommii cnoit 126, 127 cOaepKAT MHOKECTBO OTKIOHSAEMBIX
sa3puk0B 160, pasgenmeHHbix mazamu 161, Takum oO0pa3om, KaKAbIH W3 TEPBOTO
TePMETH3UPYIOIMEro cnosg 126 m BTOPOro repMermsmpyromero cios 127 (m moObx
JOTIOTHUTENFHBIX TEPMETH3UPYIOIUX CIIO0EB) MOXKET COJEPKAaTh HAPYKHbIM Kpak 163 ¢

I1a3aMHu.
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Kaxapni repmernsupyrommit cior 126, 127 moxet coaepxatb oT 5 10 80 OTKIOHAEMBIX
a3p14Kk0B 160, HeoOs13aTenbHO OT 8 10 60 OTKIOHSAEMBIX A3BIMKOB 160, HEOOA3aTEIBHO

npuMepHO 40 OTKIOHAEMBIX A3BIMKOB 160.

Kaxxnas mapa oTKI0HAEMBIX A3bMKOB 160 MOKET OBITH pa3aeeHa oOJHUM ma3oM 161,

Kaxnaprii repmerusupyromuii cnoit 126, 127 moxeT ObITh 00pa30oBaH U3 €IUHOTO KyCKa
aucToBOoro Marepuana. Hapyxkseiii kpait 163 ¢ ma3aMmu MoOkeT OBITH 00Opa3oBaH

OPHUEMIICMbIM CHOCO6OM, TAKHM KaK pE3Ka, MTaMIIOBKa H T. II.

Martepuainbl KaKI0T0 TEPMETHIUPYIOTIETO ¢10st 126, 127 MOTyT OBITh OJJHHAKOBBIMH WITH
MOTYT OBITh pasnuuHbIMU. Kakaerii repmermsupyrommidi ciod 126, 127 MoxkeT ObITH
00pa3oBaH U3 YITIEPOJUCTON CTaNH, aFOMHHUS, HEP)KABEIOIIEH CTAIH, IPYTHUX CIUIABOB

WK 0000 MaTepHaa, CIIOCOOHOTO BBIIEPKUBATH YCIOBHUS PEAKIHH.

3HAaYCHHUS TOJIMUHBI KAKAOTO TepMeTHU3upyromero cios 126, 127 wmoryt ObITh
OJWHAKOBBIMH WJIH MOTYT OBITh pasHbIMH. J[19 KOH(HTYPHUPOBAHHUS Pa3TUYHBIX
TEPMETHU3UPYIOIIMX CJOEB C PA3HBIMH XapaKTEPUCTHUKAMH, BKIIOYasi, HaIMPUMED,
THOKOCTb, JKECTKOCTD, CKUMAEMOCTD U T. II., MOKHO HCIIOJTb30BATh PA3IMIHBIC 3HAYCHHUS
tonmmuuHbl. Kaxapi repmerusupyromui cimon 126, 127 MOXKET HMETh TOJIIMHY,
BBIOPAHHYIO JUIS JOCTH)KEHHSA TPeOyeMOTO YCHIIMS BCTaBKH M THOKOCTH OTKIOHSEMBIX
A3bMMKOB 160. B HEKOTOPBIX MpUMEpax TOMUHA KAKA0I0 FEPMETH3UPYIOMIETO ¢nos 126,

127 moxeT cocTaBmsaTh OT 15 MM 10 500 MM (ot 0,015 mm 10 0,5 Mm).

ITa3er 161 mMoOryt BappHpOBATHCA IO LIIMPUHE OT OTHOCHUTENBHO Y3KHX, KaK MOKAa3aHO

Ha @ur. 4, 10 OTHOCHTEIHPHO MIUPOKUX, KaK NMOKa3aHOo Ha Dur. 6.

[Tazer 161 moryT conmepaTh OOKOBBIE CTeHKH 164 (Kak myumie Bcero BuUaHO Ha wr. 6),
KOTOPBIE TAPAUIENBHBI WM OTKIOHAIOTCA K HAPYKHOMY Kpar COOTBETCTBYIOLIETO

repMeTHsupyromero cimos 126, 127. Ilaser 161 moryt mmets U-o0OpasHyro wmm V-
oOpaszHyto Gopmy.
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Bropoit repmermsupyronuid cimod 127 nOpeAnOYTHTENBPHO CMEMIEH B OKPYKHOM
HAaNpPaBJICHHUU BOKPYT MPOAOJBHOM ocu Hocutens 10 karanusaropa OTHOCHTEIIBHO
MEPBOTO TEPMETH3UPYIOMETO clios 126 Takum oOpa3om, YTOOB maszel 161 BTOPOTO
TrepMETH3UPYIOMIETo ciiosi 127 ObUTH BBIPOBHEHBI C OTKIIOHSAEMBIMH s3brdKaMu 160

MEPBOTrO FEPMETU3UPYIOLIETO cios 126.

IlepBbIii TEpMETHU3UPYIOIHK CII0M 126 M BTOPOM repMETHU3HPYIOWMM citon 127 moryr
NPOXOAUTh TEPNEHIUKYJHIPHO OT KOHTeuHepa 100. B anprepHaTHBHOM BapuaHTe
OCYILECTBJICHUS MEPBBIM TEPMETUZHPYIOIIUU CIIOM 126 M BTOPOM IepMETH3UPYIOIIMMI
cioit 127 moryT OBITh HAKIIOHEHBI K BEPXHEMY KOHIly KoHTeiHepa 100, Hampumep K

BEpXHEU NoBepxHoCcTH 102.

B HEKOTOpBIX BapHaHTaX OCYHIECTBICHH HOCUTEND 10 KaTamm3aTopa MOKET COACPKATh
TPH WM OOJiee TEPMETHU3HUPYIOMMX Cyios 126, 127, Kakapld M3 KOTOPBIX COAEPIKHT
MHOKECTBO OTKJIOHAEMBIX s3bI4KOB 160, paspeneHHbix mnasamu 161, Kaxasni
TePMETH3UPYIOIHKA citor 126, 127 MOXeT OBITh CMENICH B OKPY)KHOM HAINpaBJICHUU
BOKpYT MPOAOIBHOM ocu HocHuTena 10 karamms3atopa OTHOCHUTEIBHO MO MEHBLIEH MEpe
OJTHOTO W3 APYTHX TePMETH3UPYIONIUX clIoeB 126, 127 Takum oOpa3om, 4ToObI ma3el 161
KOKIOTO TEPMETH3UPYIOMETO ¢itos 126, 127 MOTIH OBITh BRIPOBHEHBI ¢ OTKIOHAEMBIMHU
A3prMKaMy 160 Mo MeHbIIEH MEPE OJHOTO U3 APYTUX TEPMETH3UPYIONIUX ciioeB 126, 127.
[TpexnouturensHo mas3el 161 kKaxA0TO TEpMEeTH3UpYromero cios 126, 127 moryt ObITh
BBIPOBHEHBI C OTKJIOHAEMBIMH si3bidKaMu 160 omHOTO WM 000MX CMEKHBIX
repMeTusupyromux cioes 126, 127. Hanpumep, kak mokazaHo Ha @wur. 5, massr 161
TePMETH3UPYIOMIETO CJI0sS 126C BBIPOBHEHBI C OTKJIOHAEMBIMHU s3prdkaMu 160 oOomx

repMeTH3UPYIOIMUX cioeB 126b u 126d.

BHyTpeHHHE Kpas repMeTH3UPYIOMHX cI0eB 126, 127 MOTyT OBITH IPUCOEAUHEHBI APYT
Kk apyry. llpucoenuHerme MOKET OBITH CO3JAHO [0 WM TIOCTE TPUCOETUHEHUS

TFePMETU3HPYOIUX coeB 126, 127 k xoHTekHepy 100, HanpuMep MOCPEACTBOM CBAPKH.

Kaxknpi repmermsupyrommit cinor 126, 127 mMokeT coaepskaTb NINOHKY WU

MIMOHOYHYIO0 KaHABKY (HE IMMOKAa3aHa) /U 3aleIUiCHUS KOMITIEMEHTAPHOW MITIOHOYHOW
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KAaHABKM WM IINOHKHW Ha KoHTewHepe 100 s moanepskaHuss OTHOCHUTEIBHOTO

COBMEIIEHHA NF€PMETH3UPYIOIMX ¢10eB 126, 127 npyr ¢ apyrom npH BpallcHUU.

BHyTpeHHS 4acTh KaXAOTO TepMETH3UPYIOMETO ciaos 126, 127 mMokeT 00pa3oBBIBATH
3KMMHYI0 TOBEPXHOCTb, KOTOpas pPa3sMEINEHA MW VACPKHBACTCA MEXKAY BEPXHUM

KOJITAYKOM 125 ¥ KpyroBbIM BEPXHHM KOJIBLOM 124.

Kak nmoka3zano Ha @ur. 1-3, HwKHAA noBepXHOCTH 101, HanpUMep HWKHUN KOJIIAYOK
123, MOXeT UMETh Takyr (popMmy, YTOOBI 3aLEIUIATHCA C BEPXHHUM KOHLIOM JPYTOTO
Hocurensa 10 xarammsaropa. Hanpumep, HwxHAS nosepxHocTh 101 MokeT conmep:karth
Kkpyrosoe yriyonenue 130 Bokpyr nepdopupoBaHHON BHyTpeHHEH TpyObl 120. Bepxuuit
KOJIMA4YOK 125 MOKET HMETh Takyro (popMy, 4TOOBI 3aLETUIATHCA B KPYTOBOM YTITyOJIEHUH
130 ppyroro Hocutena 10 karanmusatopa. Hampumep, BepxHuil Konmadok 125 mosker
COJIEpKaTh KpPyropoe koiblo 131, koTOpoe BBICTYHmaeT M3 Kopmyca 132 Kpyrosoro
Bkimagpma. Kpyrosoe kompio 131 MokeT UMeTh Takue GopMy W pa3Mepbl, YTOOBI OHO

MOTJIO pa3MeNIaThes B KPyroBoM yriayomeHuu 130.

Hwxkaas mosepxHocts 101, Hampumep HIKHHH Koimadok 123 w/wnm  TopueBas
MOBEPXHOCTh 116 KaHama, MOKET BKJIFOYATh OJHO WM OOJiee APEHAKHBIX OTBEPCTHH.
[Tpu HamuumMu OJHOTO WM 0OJEe JPEHAKHBIX OTBEPCTHH OHH MOTYT OBITH TTOKPBITHI

(UITBTPOBATEHOM CETKOM.

Kpyrosoe BepxHee kompio 124 MOXKeT HMETh Takue (OPMY W pa3MEpPBl, UTOOBI
3aLETUIATHCSA B BEPXHEM KOHIIE HapykHOH TpyOsI 122. Kopmyc 132 kpyroBoro BKJaplma
BEPXHETO Kojdmayka 125 MOKeT HWMETh HApPY)KHBIH JHAMETP, OOECTICUHBAFOIIHAN
BO3MOKHOCTh 3aUECIUICHUSA C LIEHTPAJbHBIM OTBEPCTHEM KPYrOBOTO BEPXHETO KOJbLA
124. 3anenneHue BEPXHEro Koimayka 125 ¢ KpyroBbIM BEPXHHM KOJbLOM 124 MokeT
o0ecTieuynBaTh 3KaTHE W yACP)KaHHWE TEPMETH3HPYIOIUX ciioeB 126, 127 ymmoTHEHUs

104 B COOTBETCTBYIOIIEM MOJIOKEHUH.

Bepxauii konma4ok 125 mokeT comepkaTh LEHTPANbHOE BIYCKHOE OTBepcTHE 134 B

kopryce 132 KpyroBoro BKJIajbIma Jisi 00ECTICUEHHS BBOJAA JKHIKOCTEH W Ta30B B
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BEpPXHHUM KOHEIl BHyTpeHHero kanana 112. Kpyrosoe kompmo 131 mMoxkeT comepskaTth
OokoBbIE OTBEpCcTHS 133, KOTOpPHIE TO3BOIIOT SKHAKOCTAM M Ta3aM JTOCTHTaTh

LEHTPATBHOTO BITyCKHOTO OTBEPCTHA 134.

Bepxuuii konmadok 125 m kpyrosoe BepxHee KoOubLO 124 MOryT BMECTE COIEp:KaTh
KpbiKy HocuTens 10 karammsartopa, KOTOPYIO MOKHO MCIOJNIB30BATh JUIS 3aKPBITHS
BEPXHEr0 KOHIA Kpyroporo konremHepa 110. B anprepnatuBHOM BapuaHte

OCYHICCTBJICHUA MOKHO HUCITIOJIb30BaTh KPBIIIKY, 06pa303aHHy10 H3 OJHOI'0 KOMITIOHCHTA.

Hapyxnas crenka 103 HOCHUTENS MOMKET OBITH TJIAJIKOM WM UMETh HEKOTOPYIO (hopmy.

[Tpuemembie GpopMBI BKITFOYAIOT B C€0s CKIIAKH, TOPPHI U T. 1.

Otsepctus 105 B Hapy»kHOU cTeHKe 103 HOCHTENSA MOTYT HMETH JIFOOYI0O KOH(UTYPALHIO.
B HexoTOpBIX BapHaHTaxX OCYIIECTBICHHA OTBEpcTHA 105 MOTyT MpencTaBIsATh COOOM

OTBCPCTHUA UIIHA ITA35bI.

Hapysxnas crenka 103 HOcHTENs MOKET MPOAODKAThCA Haj ymuioTHeHHeM 104. Takum
obpaszom, ymiotHeHHe 104 MOkeT OBITh PACIONOKEHO B BEpXHEHW yactu HOocHTens 10
KaTajau3aTopa, He0OA3aTEIHbHO B BHJIE YaCTH BEPXHEH MOBEPXHOCTH 102, WM OHO MOKET
OBITh PACHOJOKEHO B TPHEMJIEMON TOYKE HAa HApy)KHOH cTeHke 103 HOcuTenms mpH
YCIIOBHH, 4YTO OHA pacmoiokeHa Haja oteepctusiMu 105 B HapyxkHOoM cteHke 103

HOCHTCIIA.

Bo Bpems skcmyaTtaruu Hocutens 10 Katami3aTopa MOKET OBITh YCTAaHOBIIEH B TPyOe
peakropa mOOBIMH TpUeMiieMbIMU cpeacTBamMu. Hocutenp 10 kaTanm3aTopa MOSKHO
MPOTAJIKMBATH B TPYyOy peakTopa ¢ MOMOIIBIO TTOABKHOTO MOPIIHA. Bo BpeMs BcTaBKH
ymiotHerne 104 Hocutenms 10 karammsaropa OyJeT KOHTAKTHPOBATh C BHYTPEHHEH
MOBEPXHOCTBIO TPYOBI peakropa © TmoaBepratbes aedopmammu. B wacTHOCTH,
nmpoTankuBaHue Hocurens 10 kKaramuzaTopa B TPyOy peakTopa MPHUBEAET K TOMY, UTO
NEPBBIA TEPMETHUZUPYIOIMU ClIoM 126 ® BTOPOM repMeTHsupyromuu cimou 127
ymiotHeHuss 104 OyayT OTKIOHATHCS B KOHTAKTE JAPYT C APYTOM TPH 3ALETUICHHH C

BHYTPEHHEH MOBEPXHOCTHIO TPYOBI PEaKTOpPA.
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Hedopmarus TIEpBOTO TEPMETHIUPYIOMETO €O 126 M BTOPOTO TEPMETHIUPYIOIIETO
cnoa 127 MOKET NPUBOAMTH K IO MEHBUIEH MEPE YAaCTUYHOMY 3aKpBITHIO ma3oB 161
OJTHOTO WJTH 000HX CJI0eB. [IpeAmoYTHTETFHO MHOKECTBO OTKJIIOHSEMBIX SI3bIYKOB 160 110
MEHBIIEM MEpe OJHOTO M3 IMEPBOr0 TrepMeTH3Hpyromero cioa 126 u  BTOpOTrO
TEPMETH3UPYIOIIETO €0 127 Mo MEHBIIEW MEpPE YaCTUYHO YIUIOTHEHBI ¢ masamu 161
JPYroro M3 MepBOro repMETU3UPYIOLIETO ClI0s 126 U BTOPOr0 repMETU3UPYIOLIETO CII0S

127.

Vonornenne 104 MokeT oOecrednBaTh CONMPOTUBICHUE BCTABKE OOJIBINEE MO BETHUYUHE,
YeM MAacCa HOCHUTEIIA KaTaIM3aToPa, COAEPKAIIETO KaTaIu3aTOP, U COCTABIIAIOIIECE MEHEE

100 H.
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®OPMYJA N30BPETEHUA

1. Hocurenp katanmusaTopa Jas BCTaBKH B TPyOy peakTopa TPyO4aToro peakropa,
COJIEpKaluil KOHTEHHED AN YACPKUBAHUA KaTalnu3aTopa BO BpEMsA SKCIUTyaTallMM U
VIUIOTHEHHE AJI1 TEPMETHU3ALMH TMPOCTPAHCTBA MEXKAY KOHTEHMHEPOM M BHYTPEHHEH
MTOBEPXHOCTBIO TPYOBI PEaKTOPa;

MPUYEM HOCUTENNb KaTajau3aTopa MMEET MPOJAONIBHYIO OChb, KOTOpas BO BpeMms
SKCIUTyaTallMM MOKET OBITh BBIPOBHEHA C MPOJOJIBHOM OCBIO TPYyOBI peakTopa it
00JIeTYeHUs YCTAHOBKH HOCUTES KaTaIH3aTopa B TPyOy peakTopa;

IIPU 3TOM YIUIOTHEHHE COJEPIKUT IO MEHBUIEH MEPE MEPBBIM ME€PMETU3UPYIOIIHUU
CJIOM ¥ BTOPOM F€PMETU3UPYIOIIHM CIIOM;

OPUYEM  KOXKABIM M3 TEPBOrO0 TIEPMETHU3HPYIOMIETO CI0d M BTOPOrO
TFEPMETHU3HPYIOLIETO €0 COAEPKUT MHOXKECTBO OTKJIOHAEMBIX S3BIYKOB, PAa3ACIICHHBIX
MAa3aMH;

MPU 3TOM BTOPOM T€PMETHU3HUPYIOIIHUN CIIOM CMEIIEH B OKPY>KHOM HANpaBIICHUU
BOKPYI  HPOJOJIBHOM OCH  HOCHTEN  KaTalu3aropa OTHOCHTEIBHO  IIEPBOTO
TEPMETH3UPYIOIIETO CIIOS TAKUM 00pa3oM, YTOOBI Ta3bl BTOPOTO TE€PMETH3HPYIOIIETO

CJI0s1 OBLIH BBIPOBHCHBI C OTKIIOHACMBIMH A3bIYKAMH IICPBOIr0 rCPMCTHIUPYIOIICTO CJIOA.

2. Hocutenp katanu3atopa 1o m. 1, B KOTOPOM IEPBBIA T'€PMETHU3UPYIOIIUN CIOU H
BTOPOM TEPMETH3HPYIOIIHH CITIOM MEPEKPHIBAIOT APYT APYra; HEOOA3aTCIIBHO HAXOISITCS

B HEMOCPEACTBEHHOM KOHTAKTE APYT C APYTOM.

3. Hocurenp katanusaropa mo m. 1 wim m. 2, B KOTOPOM MEPBBIM T€PMETU3HUPYIOIIMNMI
CIOM W BTOPOM TEPMETH3HUPYIOMMN CJIOW COJAEPKAT OTACIBbHBIE YIUIOTHAKOIIHE

JJICMCHTHI.

4. Hocurenp katanmsaropa mo m. 1 wnm m. 2, B KOTOPOM NEPBBIM T€PMETH3UPYOLIUN
CIIOM W BTOPOM TEPMETHU3UPYIOIIHM CIOW COAEPXKAT MEPBBIA M BTOPOM YYaCTKH
BBIMOJIHEHHOTO KaK OJIHO LIEJI0€ YIUIOTHAIOLIETO 3JIEMEHTA; W MPH 3TOM HE00A3aTENbHO
BBITIOJTHEHHBIA KaK OJHO IEJI0€ VIUIOTHAIOMMKA 3JEMEHT TMPEICTABIIET COOOU

CIIUPAJIbHBIN DJIEMEHT.
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5. Hocurenp karanu3aTopa 1o J000My NPEAMECTBYOMIEMY MyHKTY, B KOTOPOM KayKIBbIH
W3 HNEPBOr0 TEPMETH3HPYIOMIETO CJIOS U BTOPOTO TEPMETU3UPYIOLIETO CIIOA COACPKHT

Hapy’KHBIM Kpa# ¢ ma3aMu, 00pa3yIOIIMMH HA HEM MHOJKECTBO OTKJIOHAEMBIX SI3bIYKOB.

6. Hocurenp katanusaropa mo ar000My TPEAIIECTBYIOMIEMY IyHKTY, B KOTOPOM Ta3bl
coaep:kaT OOKOBBIE CTEHKH, KOTOPBIE TMAPAIIENbHBI WM OTKIOHSIOTCS K HApPY>KHOMY
Kpar COOTBETCTBYIOIIETO FE€pMETU3UPYIOIIErO CJI0s; U MPU 3TOM HEOOSA3aTENbHO Ma3bl

umerot U-o0pasnyto wim V-o0pasuyto Gpopmy.

7. Hocurenp kaTamm3aTopa Mo J000My NPEIIECTBYIOMEMY MYHKTY, B KOTOPOM TEPBBIN
TEPMETH3HPYIOIIMM  CIOM M BTOPOM  TEPMETH3UPYIOINUM  CIOM  IPOXOJAT

HNEPIEHINUKYIIPHO OT KOHTEHHEPA.

8. Hocurenp katamusatopa mo moOoMmy u3 mm. 1-6, B KOTOPOM O MEHbBIIEH Mepe
JOHUCTAIBHBIA ~ KOHEI[ A3BIYKOB IIEPBOTO TE€PMETHU3UPYIOIETO CIOS M BTOPOTO

TePMETU3UPYIOIIETO CIIOS PACIONIOKEHBI IO YITIOM K KOHILy KOHTEHHepa.

9. Hocurenp kataau3aTopa 1o J000oMYy TPEAMECTBYOMIEMY MyHKTY, B KOTOPOM KaKIbIH
U3 MEPBOr0 IEPMETH3UPYIOMIETO CJI0S U BTOPOrO0 IFEPMETU3UPYIOLIETO €O COACPIKUT

KPyTOBOM JJIEMEHT.

10. Hocurenr karamuzaTtopa 1o  MOOOMYy  TIPEQIIECTBYIOIMIEMY  IyHKTY,
CoAep KAyl TPU WK 00JIee TEPMETHUIUPYIOIUX CIIOS, KAXKIBIH U3 KOTOPBIX COAEPIKHAT
MHOXXECTBO OTKJIOHAEMBIX SA3BIYKOB, PA3JCICHHBIX Ma3aMH;, MPHYEM  KaKIbIA
TEPMETHU3HPYIOIUN CIIOM CMEIIEH B OKPY>KHOM HAIIPABIICHWM BOKPYT IIPOJOJIBHOM OCH
HOCUTENS KaTalnu3aTopa OTHOCHTEIIBHO IO MEHBINEM MEpEe OJHOTO M3 JPYTHX
TEPMETH3UPYIOMHX CIIOEB TaKUM 00Pa30M, YTOOBI Ma3bl KAXKAOTO T€PMETH3HPYIOIIETO
ciost ObUTM BBIPOBHEHBI C OTKJIOHAEMBIMH SI3BIYKAMH TI0 MEHBIIEH MEpE OJHOTO H3
APYTUX TEPMETH3HPYIOIMUX CJIOEB, M TPH STOM HEOOA3aTETBHO TMa3bl KAKIAOTO
TEPMETH3UPYIOIIETO CIIOS BBIPOBHEHBI C OTKIIOHAEMBIMH S3BIYKAMH OJHOTO HJIH 000MX

CMCKHBIX TCPMCTHU3UPYHOIIHUX CITOCB.
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11. Hocurene katamusaropa mo m. 10, copepskamui 4YeThIpe, NATH WIH IIECTb

TEPMETH3UPYIOIIHX CIIOEB.

12. Hocurens xatanmuszaropa mo mo00My MPEeAIMIECTBYIOMEMY MyHKTY, B KOTOPOM

BHYTPEHHHUH Kpal OJHOTO WM OO0Jie€ TEPMETH3UPYIOIMIHX CIIOEB MPUCOEIUHEHBI APYT K

JpyTy.

13. Hocurens karammzatopa mo moOomy w3 mm. 1-11, B KOTOPOM Ka)KIbIH
TFEPMETHU3HPYIOIIMNHI CIOM COAECPKUT LMINOHKY WM IIMOHOYHYIO KaHABKY JUIA 3aLCTIIICHUS
KOMIIJIEMEHTAPHOM IIMOHOYHON KAHABKHU WIIM INITOHKY HA KOHTEHHEpE I MO AP KaHUS

OTHOCUTENBHOTO COBMELIECHUS T€PMETHU3UPYIOIIHX CIOEB APYT ¢ APYTOM IIPH BPALICHUU.

14. Hocutens katamuzaTopa mo J00OMY MPEANIECTBYIOMEMY MYHKTY, B KOTOPOM
KaX/JbIH KOHTEHHEP COAEP’KUT HIKHIOK MOBEPXHOCTh HA HIDKHEM KOHIIE, BEPXHIOIO
MOBEPXHOCTh HA BEPXHEM KOHIIE W HAPY)KHYIO CTEHKY HOCHUTEIS, MPOXOIAIIYI0 MEXKITY

HWKHEH MOBEPXHOCTHIO K BEPXHEH MOBEPXHOCTH.

15. Hocutens katanuszaTtopa mo 1. 14, B KOTOPOM TEPMETH3HPYIOIIUE CIIOU

MTPUCOETUHEHBI K HAPY’KHOHW CTEHKE W/HIIA K BEPXHEH MOBEPXHOCTH HOCHTEIISA.

16. Hocurene xarammsaropa mo m. 14 wnmm m. 15, B KOTOPOM Hapy’kHas CTEHKA
HOCHUTENSA COACPKUT MHOMKECTBO OTBEPCTHH U T€PMETH3UPYIOIIHE CIIOU MPUCOEAUHEHBI K

CTCHKC HOCHUTCJIA BBIIIIC MHOKCCTBA OTBepCTI/II‘/'I.

17. Hocurens katammusaropa mo mo00My MpeAIIECTBYIOMEMY MyHKTY, B KOTOPOM
KaKIpId KOHTEMHEP JOMOJHUTEIBHO COJEPKUT KPYTOBYKO KaMepy Mfs yAep:KaHUs
KaTanu3aTopa BO BpeMs SKCIUTyaTallMH, MPUYEM YKa3aHHas KpPyrosas KaMmepa HMEET
nepOpHUPOBaHHYI0 BHYTPEHHIOIO CTEHKY KaMephbl, 0OpasyIOIIyl0 BHYTPEHHHH KaHall,
neppopHpPOBaHHYIO HAPYKHYIO CTEHKY KAMEPHI, BEPXHIOI0 TTOBEPXHOCTD, 3aKPHIBAIOIIIYIO

Kpyros KaM¢e W HWKHIOIO ITOBCPXHOCTD, 3aKPhIBAIO 0 KPYIroB KaMcepy.
Y >
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18. Hocurens katammusaropa mo mo00My MPEeAIIECTBYIOMEMY MyHKTY, B KOTOPOM
TOJIIIMHA TIEPBOT0 TEPMETHU3UPYIOLIETO CJIOA M BTOPOrO TEPMETHU3HPYIOHIETO CIOA

pasHas.

19. Hocurens xatanmuszaropa mo mo00My MPEeAIMIECTBYIOMEMY MyHKTY, B KOTOPOM
MaTepHal IEPBOTO TEPMETH3HPYIOIIErO CI0A U BTOPOT0 TEPMETH3HPYIOIIErO CIOsA

Pa3HBIM.

20. Hocurens katanuszaropa mo mo00My MPeAIIECTBYIOMEMY IMyHKTY, B KOTOPOM
(opMa ma3oB MEPBOTO TFEPMETU3HUPYIOIIETO CIIOA U BTOPOTO IEPpMETHU3HPYIOIIErO CIOA

paszHas.

21. Croco0 yCTaHOBKH HOCHTENS KaTajau3atopa B TpyOy peakropa TpyO4YaToro
peakTopa, BKIIOYAKOIIUN CTaIUU:

1) o0ecrie4yeHUss yCTaHOBOYHOTO HMHCTPYMEHTA, COJCPIKAINEro  ITOJBHKHBIMA
MOPIIEHb, BBIMOJHEHHBIH C BO3MOYKHOCTBIO NPOTAIKUBAHHUA HOCHUTENS KAaTalIH3aTopa B
TPyOy peakropa;

11) HCTIOJTE30BAHUS  TIOJBMKHOTO TIOPIIHA Il TPOTAJIKHUBAHUS ~ HOCHTEJISA
Karanm3aropa B TPyOy peakTopa Tak, YTOOBI PAa3MECTHTh KOHTCHHEDP HOCHTEI
KaTajau3aTopa BHyTPH TPYOBI PEaKTOPa; U

1i1) MPOTAIKUBAHWE HOCHUTEI KaTalu3aTopa B TPyOy peakTopa TPUBOIUT
VIUIOTHEHHE HOCHTENS KATAM3aTOPa B KOHTAKT C BHYTPEHHEH MOBEPXHOCTHIO TPYOBI
peakropa W K jgedopMarK  yIUIOTHEHWS, ¥ 1O MEHBIIEH Mepe TEPBBIA
TEPMETU3HPYIOINUMA  CIOM M BTOPOM  TEPMETHU3HPYIOIIMM  CIOM  YIJIOTHEHUSA

ne(OPMUPYIOTCS TIPH KOHTAKTE YIUIOTHEHHUS C BHYTPEHHEH TTOBEPXHOCTEHIO.

22. Crmoco6 mo m. 21, B KOTOPOM TEPBBIM TEPMETH3IUPYIOMIHKA CIOH M BTOPOU
FEPMETH3UPYIOIIUN CIIOM COAEP’KAT MHOXKECTBO Ia30B, a MPOTAIKHBAHHE HOCHTENA
KaTanu3aropa B TpyOy peakTropa MPUBOIUT K MO MEHBINEH MEPEe YaCTUIHOMY 3aKPBITHIO

T1a30B.
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23. Crmoco6 1o 1. 21 wim m. 22, B KOTOPOM TIEPBBIM T€PMETH3UPYIOMIHHA CIION U
BTOPOW TEPMETHU3UPYIOIIUN CJIOM COAEPKAT MHOKECTBO OTKJIOHSAEMBIX S3BIYKOB,
pa3feNeHHBIX TMAa3aMu, W TPOTATKWBAHHUE HOCUTENA KaTalau3atopa B TPyOy peakTopa
NPUBOJUT K TOMY, YTO MHOXECTBO OTKJIOHAEMBIX SA3BIYKOB OJHOTO M3 IEPBOrO
TEPMETU3HPYIOIIETO CJIOA W BTOPOT0 TEPMETH3HPYIOLIErO CIIOS 0 MEHBLIEM Mepe
YACTUYHO TEPMETU3ZHPYIOT IA3bl JPYrOro M3 IEPBOTO0 TEPMETHUZHPYIOINETO CJIOA H

BTOPOro repMCTU3UPYIOMICTO CJIOA.

24. Croco6 mo moOomy u3 mm. 21-23, B KOTOPOM YIUIOTHEHHE OOECIEUYHMBAET
COIPOTHBIICHHE BCTaBKE OOJBIIE MAacChl HOCHTENA KAaTalnu3aTopa, COMAEPIKAIIEro

Katanu3aTop, u MeHsiie 100 H.
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