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KOHEI] TeIUIO0OMEHHOU TPYOKH MPOXOIHT CKBO3H pas-
JICTTUTENBHBIN JIOTOK M OTKPBHIBAETCS B 3aIIUIICHHYTO
OT KOPPO3HMH BHYTPEHHIOIO TPYyOKY, KOTOpasi pacroso-
’KEHa BHYTPH TPyO4aTOro KOpITyca 1 HaXOIuTCs B CBS-
31 TO TEKy4eH cpefie ¢ KOJUIEKTOPHBIM TPyOOIIpoBO-
JIOM JIJIS1 IPOAYKTa B BUJE CHHTE3-T'a3a, Fa30IpPOHHIIA-
€MBII TEIJIOU30IMPYIOIIUI CION PACIIONOKEH MEXKTY
BHYTpPEHHEH CTEHKOM TPyO9IaToro KOpIryca M BHEITHEH
CTEHKOW BHYTpPEHHEH TPYOKH.
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SAIIMIIEHHASA OT KOPPO3HUU TPYBKA JIJIA PUO®OPMHUHI A C
BHYTPEHHUM TEIINIOOBMEHOM
O0Js1acTh TeXHUKH, K KOTOPOH OTHOCUTCSI M300peTeHne
Hactosmee wu300peTeHre OTHOCHTCA K TpyOke s pUPOpMHUHTA IS
KOHBEPCHUHU YTIIEBOIOPOACOACPKAIIUX HCXO/IHBIX MaTEpHANIOB,
MPEANOYTHTENFHO PUPOJIHOTO Ta3a, U JIETKHUX JKUIKHX yTICBOJOPOIOB, TAKHX
KaK JIMTPOUH, B MPOAYKT B BHUJIE CHHTE3-Ta3a, COAEPKAIMUNA OKCHIBI YTIEpoaa
u Boaopoa. TpyOka mns pudopMHHra COTJIACHO HACTOAMIEMY H300PETEHHIO
MO3BOJIIET OCYLIECTBIIATh BHYTPEHHHUH TEIUNIOOOMEH MEXIY MOCTYMAIOIIUM
ra3oM W TMOJY4YaeMbIM Tra30M, YaCTHYHO KOHBEPTUPOBAHHBIM B TPOIYKTHI B
BUJIE CHHTE3-Ta3a, TAKUM 00pa3oM oOecreunBas MPEHUMYIIECTBA, CBI3AHHBIE C
SHEPTONOTPEOICHHEM B XOJ€ TPOU3BOJACTBA CHHTE3-Ta3a M LEHHBIX
NPOAYKTOB, TPEICTABIIOMMUX COOOH BOAOPOA W MOHOOKCHJA YTJIEPOAaA.
Hacrosmee n300peTeHne Takke OTHOCHUTCA K CTIOCOOY MOTYYEHUS CHHTE3-Ta3a
MOCPEJACTBOM TIaPOBOTO PHU(POPMHUHTA YTIIEBOJOPOACOACPIKAIMIMX HCXOTHBIX
MaTEpPHAIOB C TMOMOIIBIO TPYOKH A pUGOPMHHTA COTJIACHO HACTOSILIEMY
W300PETCHHI0, W K T1e4d pHPOPMUHTA, OCHAIMECHHOH TPYyOKOW IS
pudopMHHTa.
YpoBeHb TeXHUKHU
VYTneBoxopoabl MOTYT KATAIMTHYECKH BCTYNATh B PEAKIUIO C TIAPOM IS
MOJIyYEHHUs CHHTE3-Ta3a, T. €. cMecer Bogopona (H,) m MmoHOOKCHIA yriepoaa
(CO). Kak o6wsacusercs B m3manmu Ullmann’s Encyclopedia of Industrial
Chemistry, Sixth Edition, 1998 Electronic Release, mo kmrodeBsIM cloBaMm
«Gas Production», 3TOT Tak Ha3bIBAEMBIH MAPOBOH PUPOPMHUHT TIPEICTABIIAET
co00# HanOOJIee MPUMEHIEMBIH CIIOCOO MPOU3BOACTBA CHHTE3-Ta3a, KOTOPHIH
Jajee MOJKET TIOJBEPraThCsl KOHBEPCHH B JApPYyTHE BAKHBIE 0a30BBIE
XUMHYECKHE BEIIECTBA, TAKHE KAK METAHOJ WM aMMHAaK. XOTA KOHBEPCHH
MOTYT TIOJABEPTATHCA PA3HBIE YTIIEBOAOPOIBI, HATIPUMED, TAKHE KaK JIUTPOUH,
CKIKCHHBIM Tra3 WM HePTe3aBOJICKHE Ta3bl, JOMHHHUPYIOIIAM SBIIETCS

NapoBOU puGOPMUHT METAHCOACPKALIETO IIPHPOTHOTO rasa.
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[TapoBoit puOpMHUHT TPHUPOTHOTO Ta3a MPOTEKAET C CHIBHOW SHIOTEPMHEH.
[Io >TOM mpuuMHE OH TPOBOJUTCA B Tedax PUPOPMHHTA, B KOTOPBIX
NapajjielbHO PAacloNaralTcsa COJEP)KallUe KaTaau3aTop MHOTOYHUCIICHHBIE
TpyOKH s puOPMHHTA, B KOTOPHIX TPOTEKAET PEAKIHA TApPOBOTO
pudopmunra. Buemnune creHkn neun pudopMHHTra, a TakKe €€ CBOJ M JHO
o0nuIoBaHBl WM (PyTEPOBAHBI HECKOJIBKHUMH CIIOSIMH  YKapOTPOYHOTO
MaTepuana, KOTOPHIM BeIAepKUBaeT Temmeparypsl a0 1200 °C. TpyOku mms
puopMuHra OOBIMHO OOOTPEBAIOTCS C TOMOIIBIO TOPENOK, KOTOPBIE
MOMEIIAIOTCS HA BEPXHEW CTOPOHE MM HIKHEH CTOPOHE, WM Ha OOKOBBIX
CTEHKAX Meyd pUPOPMHUHTa U 00OTPEBAIOT HEMOCPEACTBEHHO MPOMEKY TOUHOE
MPOCTPAHCTBO MEXAY TpyOKamu st pudopmunra. [lepenaya temna Ha TpyOKu
s pUGOPMHHTA OCYIIECTBISIETCS B PE3YbTAaTEe TEIUIOBOTO H3IYyYECHHUS H
KOHBEKTHUBHOTO MEPEHOCA TEIIA OT FOPSYMX TOMOYHBIX T'a30B.

[Tocne mpeaBapUTENHHOTO HArpeBa NPH IOMOIIM TEIUIOOOMEHHUKOB WU
OTHEBBIX Harpematened n0 mpuoOmusutenbHo 500 °C cMech yriieBomopoaa ¢
MapoM IOCJIe€ OKOHYATEIIbHOTO HarpeBaHus 10 npuOausuteapHo 500—800 °C
MOCTYTIA€T B TPYOKH I PUPOPMHUHTA H TaM KOHBEPTHUPYETCS B MOHOOKCH]T
yIiepoaa W BOXOpPOX  HAa  Kartagmzatope — pudopmuara.  [lmpoko
pacTpoCTPaHEHbI KaTaIu3aTOPhl pU(OPMHUHTAa HA OCHOBE HHUKENA. B To Bpems
KaK BBICHIME YTJIEBOJAOPOABl TMOTHOCTBIO KOHBEPTHPYIOTCA B MOHOOKCH/I
yIJIEpOAa W BOJAOPOJ, B CIIy4ae METaHa OOBIYHO OCYIIECTBIISAECTCA YaCTUYHAS
KoHBepcus. CocTaB MOy4aeMOro raza OnpeessieTcss PABHOBECUEM B PEAKLIUH,
MO3TOMY OOpa3yIOMMICA Ta3 TMOMHMO MOHOOKCHAA YTJIEPOJAa W BOAOPOJA
COJIEP)KUT €IIE WU JUOKCHJ YIJIEPOJa, HE BCTYNUBIIMN B PEAKLMIO METAaH, a
TAKKe BONAHOW map. [lnd 3HEPreTMYecKoM ONTHMM3AaLMM WM B CIy4ae
HCXOJHBIX BELIECTB C COJEP’KAHMEM BBICHIMX YTJIEBOAOPOJOB, HIKE IO
MOTOKY OTHOCHUTEIIBHO MIPEIBAPUTETBHOTO HarpeBatens MOMKET
WCTIONB30BAThCA TaK HAa3bIBA€Mas yCTAHOBKA IMPEIBAPUTEINBHOTO PUPOPMHUHTA
IS IPEABAPUTENBHOTO PACIIEIIEHUS] HCXOAHOTO BEIIECTBA. 3aTEM HCXOJHOE

BCHICCTBO TIOCIIC MPCABAPUTCIIbHOTO PACHICIIIICHUA HArpeBacTcsa a0 JKeJlaeMou
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TEMIEpaTypsl Ha BXOJA€ B TPYOKy ains pUPOPMHHTAa B JOTIOTHHTEIHHOM
HarpeBarere.

[Tomyyaemsblii Ta3 B BUAE TOPAYETO CHHTE3-Ta3a YACTUYHO OXJIAKIACTCA B
OJHOM WM HECKOJIBKHX TEIUIOOOMEHHUKAX TIIOCJIE BBIXOJAa W3 TEYH
pudopmuHra. 3aTeM NOIY4YaeMbId Ta3 B BHAE YAaCTHYHO OXJIAKIECHHOTO
CHUHTE3-Ta3a MPOXOAMT €IIe Yepe3 HOMOJHUTENbHBIE 3Tambl MOATOTOBKH,
KOTOPBIE 3aBUCAT OT THIMA >KETAEMOT0 MPOIYKTa WIH OT MPOBOJUMBIX Jaliee
3TaIoB MpoLECCa.

[lapoBoii puGOPMUHT TPUPOTHOTO Ta3a OTIWYACTCI CBOMM BBICOKHUM
norpebaeHueM SHepruu. [lo3ToOMy B H3BECTHOM YPOBHE TEXHUKH YIKE
UMEIOTCSA TIPEUTOKEHHS, HATPABICHHBIX HA MUHHMH3AIMIO TOTPEOHOCTH B
CTOPOHHEH OHEPrHM C TIOMOLIBI0  ONTUMH3HPOBAHHOW  pa3pabOTKH
TEXHOJIOTHYECKOTO TMPOLIEcca, HAMPUMEDP, C MOMOLIBI0 PEr€HEPALUU SHEPTHH.
Hanpumep, Higman npoaemoncTpuposan Tak HassiBaemyro HCT-TpyOky s
pudopMHUHTa C BHYTPEHHUM TetuiooOMeHoM Ha koH(pepermmn EUROGAS-90,
r. Tpomxeitm, B wmroHe 1990 r., TaKkKke ONHCAHHYK TIO aApecy
http://www .higman.de/gasification/papers/eurogas.pdf (mHpOPMATHOHHBIH
mouck 27.09.2011). Dra TpyOka BKIIIOYAeT B CeOS BHEUIHIOIO, 3ATIOTHEHHYTO
KaTaau3aTOPOM W OOOTPEBAEMYI0 CHApPY)KH TpPYyOKy is pupOpPMHUHTA, B
KOTOPOM MOCTYMAIOIIUK ra3 TeYeT CKBO3b CIOM KAaTalIM3aTOpa CBEPXY BHUS3.
BHyTpr crmos katanmmszaTtopa HAaXOMATCS JIBE CIHPAIIBHO  H30THYTHIE,
PACIONIOKEHHBIE B BHAC [IBOWHOW CIHUPATH TEIUIOOOMEHHBIE TPYOKH U3
MOIXOAIMIETO MaTepHaia, 4Yepe3 KOTOPhIe TEYET YACTHYHO ITOJBEPTHYTHIH
puGOPMHUHTY Ta3 MOCIIE BBIXOJA U3 CJIOS KaTaau3aTopa, U MPH 3TOM YacTh €ro
TETUTOCOACPIKAHHUA  TIEPENAeTCs  TPOIECCy  MapoBOro  pUPOPMHUHTA,
MpOXOoJAIeEMY Ha Karanuzarope. OmHako B 3TOM Clyyae HEAOCTATKOM
ABNIETC OOJiee BBICOKAS TOTEPS JABICHHUSA IO TPUYHMHE OoJee THHHOU
TPA€KTOPHH ABWKEHHS Ta3a MO CIHUPAJIBHBIM TEIUIOOOMEHHBIM TPYyOKaM.
Kpome Toro, cuipHee pOsBISAETCA THIT KOPPO3UH, OMMMCAHHBIN JaJiee B TEKCTE

M HA3bIBAEMBIN «METAJTHUYCCKUM 3anblJIMBAHUCM), TIOCKOJIbKY oonee JJIIUHHBIC
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CEeKIIMM TEIIOOOMEHHBIX TPYyOOK TOABEPTAIOTCS JACWCTBHIO HHTEpPBaja
TEMIEPATYP, CYIMECTBEHHOTO I KOPPO3HH «METATUTMIECKOTO 3aMbUTUBAHUD).
Kak ommcano B mybOmukammu "Metal Dusting Protective Coatings. A Literature
Review", A. Agiiero et al., Oxid Met (2011) 76:23-42, metamnuueckoe
3aIblIMBAHUE SBJSETCA TUIIOM KOPPO3HOHHOTO PAclaja METAUIOB U CIUIABOB
Ha MEJIKME YacTULBL. MaTepuabl, moABEPIKEHHBIE STOMY THITy KOPPO3HOHHOTO
BO3/CHCTBHA, B YACTHOCTH BKIIIOYAIOT B C€OA JKEIE30, HUKETb, KOOANBT U UX
criiaBbl.  MeTammuyeckoe — 3ambUIMBAHHE  MPOMCXOAUT TPU  BBICOKHUX
temnepaTtypax npuonusurensHo ot 400 no 800 °C, u B ra3oBbIX aTMocdepax,
COAEpIKAIIUX, B YaCTHOCTH, MOHOOKcH] yriepoaa (CO) umu yrieBoaopoabl.
Qaktruyecky, npu Temnepatype Hwke 400 °C TepMoauHAMUYECKUI TOTEHIAAT
JUIA peaKLMU METAJUTMYECKOTO 3aIbIIIUBAHMS ABIISIETCS BBICOKMM, HO CKOPOCTh
peakiuu sABiseTcss HU3KOW. Bprme 800 °C TepMoaMHAMUYECKHH MOTEHLUAT
U1 METAJUIMYECKOTO 3albUIMBAaHUA SIBIIAETCA HACTOJIBKO HU3KHUM, YTO OH HE
MPOUCXOAUT B  KakoW-mMOO  cymecTtBeHHOW wmepe.  CreaoBaTesbHO,
METAJUTMYECKOE 3albUIMBAHHE YacTO HAOMIONAETCs B MpPOLEccaX MapoOBOTO
pudopMHUHTa, KOTOPHIE 3aTParuBalOT BCE YaCTH YCTAHOBKH, B YAaCTHOCTH,
AeTaa OOOPYIOBAHHMA B CEKUUH PEKYIMEPALHH, KOTOPBIE KOHTAKTHPYIOT C
00pa30BaHHBIM CHHTE3-TA30M B YKa3aHHOM TEMIIEPATyPHOM JHATIA30HE.

[Tpu BeIcOKHX Temmeparypax CO H yrieBOIOPOIbI CKIOHHBI PaclalaThCs Ha
METAUIE W TAaKUM OOpa3oM OCaKIaTh YTIJIEPOJ HAa TOBEPXHOCTH METAJIA.
Yrnepon 3ateM  KOHBEPTHpPYETCs B TBepAyl (asy W H3BIEKaeT
BOCTIPUUMYHBBIE METAJUTBI W3 WX OJHOPOJHOW TBEPAOH MATPHUIBI, TAaKUM
00pa3oM TIPHBOAA K TOYEUHOW KOPPO3WH H, HAKOHEN, K MEXaHHYECKOMY
Pa3pylICHHIO MAaTEpHaloOB. OJTO TPHBOJUT K BBICOKHM 3aTpaTaM Ha
TEXHUYECKOE OOCTYKHBAHHE M MOXKET CTaTh MPUYHHOW CEPHE3HBIX MPOOIIEM,
CBA3aHHBIX C O€30MACHOCTHIO, HAMPHMEP, MPOPHIBOB T€PMETH3UPOBAHHBIX
TPyOOTIPOBOIOB W YCTPOWMCTB W/HIH YTEUYKH TOKCHYHOTO MOHOOKCHIA
yIIepoaa.

BO3HUKHOBEHHE METAJUTMYECKOTO 3aIBUTABAHUA MOYKHO TPEIOTBPATHTH HIIH

MO0 MEHbIIEN MEPE 3aMEJIUTh TOCPEACTBOM CIEAYIOIIHUX MEP:
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a) I3MEHEHHWEe  PadOYMX  YCIOBHM  OCHOBHOTO  TPOLECCA, OCOOEHHO
TEMIIEPATYPHI U JABJICHUS,

b) HamepeHHOE 3arpsA3HEHHE METAJUIMYECKUX IMMOBEPXHOCTEH, HAmNpUMED,
COETMHEHHSMH CEPHI,

C) U3MEHEHHE COCTaBa CIUIaBa W/WIIM MPUMEHEHHE MATEPHAIIOB, YCTOMYUBBIX K
KOPPO3HH,

d) momuduipoBaHre  CBOMCTB  TOBEPXHOCTH  IMyTeM  XHMHYECKOH,
TEPMHUYECKOW MTH MEXaHUYECKOU 00pa0OTKH,

€) HaHeCEHHE POTHBOKOPPO3UOHHOTO MOKPBITUS HA MOBEPXHOCTH CILIABA.
Mepsbl, yKa3aHHblE B IIyHKTE a), 4YacTO HE CpalaThIBAIOT, IOCKOJBKY
paccMaTpUBAEMBIH OCHOBHOW TpoLecc TPeOyeT MMEHHO ITHX TEMIEpaTyp H
nasneHud. To ’ke BEpHO I MEpHL, YKAa3aHHOM B IYHKTE C), IOCKOJBKY
YCIIOBHA OCHOBHOTO TIPOIiecca TPEOYIOT OTPENEIEHHOTO BBIOOpAa MATEPHAIOB
W, CJENOBaTEeNbHO, OIpPEJEIEHHOr0 cocTtaBa cmmasa. Kpome 3Toro,
3¢(EeKTHBHOCTh MEpP, YKa3aHHBIX B MyHKTax b) u d), 4acTo OorpaHWyeHa MO
BPEMEHH.

[IpuMeHUTENBHO K MEpe €), MPUMEHSIOTCS MO0 Mu((y3HOHHBIE TTOKPBITHS
WM OOJIMIIOBKH, JTMOO BHEIIHHE CJIOW, OCHOBAaHHBIE HA (HOPMHPOBAHHUH
TOHKOT'O, YCTOMYMBOTO, 3aIIUTHOTO W KIIEMKOrO CJI0S OKHUCHOM OKAJIMHBI, B
OCHOBE KOTOPOM JIE’KAT TAKUE JIEMEHTHI KaK alIFOMUHUM, XPOM WIIM KPEMHUU.
AnromuHueBble AU(PPY3HOHHBIE TTOKPHITHA HAHOOJEE YacTO TPHMEHSIOTCS B
HACTOSIIIEE BpPeMS B XHMHUYECKOW MPOMBIINICHHOCTH TIPH  BBICOKHX
TEMIEpaTypax AJIA 3alIUTHI OT OKUCICHHUSA U KOPPO3HH.

Juddy3ruoHHBIE TTOKPBHITHS 00PA3yIOTCs, KOTJA CIUIAB TMOKPHIBAIOT METAIIOM
WA CMEChI0 METAIUIOB TIPH TEMIEPAType, HAOCTATOYHO BBICOKOH IS
obecrieueHust AuGPy3un MeTaaia WiId METAUIOB B TMOMIOKKY. Pe3ympraTom
ABIIAETCS METAJUTYPTHYECKass CBA3b C MATEPHAIOM TOJIOKKH, TIPHYEM
MOKPBITHE TAKUM O0pa3oM CTAaHOBHTCS HEOTHEMJIEMOHW YACTBIO MaTepHasa
no/UT0kKH. HelocTaTkaMu, CBSA3aHHBIMU C 3THM CIIOCOOOM, SIBIITFOTCS BBICOKAS

CTOMMOCTh M CJIO)KHOCTh TPOW3BOJCTBA M OTPAHHYEHHBIH CPOK CITy3KOBI
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i Py3HOHHBIX TOKPBITHH, HANPHMEP, B PE3yJNbTaTe YJICTYYHBAHHA
3alIMTHOTO MAaTE€PHAIa UK B PE3yJIbTATE HCTHPAHHA.

3ammTy OT KOPPO3HH METAUTMYECKOTO 3albUIMBAHUS TaKKe MOMKET
00ECTIEYHTh TIOJTHOE M3TOTOBJIICHHE CEKIMH YCTAaHOBKH, HAIPUMEP, TAKUX KaK
TpyOBI, W3 KEPAMHYECKHX MATCPHAIOB. TeM HE MeHee, B J3TOM ClIy4ae
HEIOCTATKOM SIBIISIETCS CHIDKCHHE COTIPOTHBIICHHS JABJICHHIO W/HITH, B 0OLIEM,
CHIDKCHHE (DOPMOBOYHBIX CBOMCTB M DJJIACTHYHOCTH 110 CPAaBHEHHIO C
METAJUTMIECKUMH MaTePHATIAMH.

Onucanue nzodpereHust

COOTBETCTBEHHO, IIETTBI0 HACTOSAIIETO W300PETEHHS SABIETCS MPEIOCTABICHUE
TpyOKH ams  pudopMUHTA, OONAMAIOIMEH  TOJNIE3HBIMH  CBOWCTBAMH
NPUMEHHUTENPHO K PEKYTIEPALMH YHEPTHH MyTEM BHYTPEHHETO TEIIOOOMEHa,
OJHOBPEMEHHO 007afas MHHHUMAJTbHOH BOCTIPUHUMYHBOCTBIO K KOPPO3HH
METAJUTMIECKOTO 3aIbLTHBAHHUA.

OTy uenb AOCTHTAIOT ¢ TMOMOMIIBIO TPYOKH IUIsi PUPOPMHUHTA, OOIaTArOIIEH
NpU3HAKaMH 10 TNyHKTY 1 ¢opmynsl u3oOpereHusa. JlONMOTHUTENBHBIE
BapHAHTBI OCYINECTBIICHHS HACTOALIETO H300PETEHUS TMPEACTABICHBI B
COOTBETCTBYIONIMX 3aBUCUMBIX IyHKTaX (HOPMY Il H300PETCHHUA.

TpyOka st pudOPMHUHTA COTJIACHO HACTOAIEMY H300DETEHHUIO:

TpyOka ans pudopMuHTra i KOHBEPTHPOBAHHUS YTJIIEBOJIOPOCOICPIKAIINAX
WCXO/JHBIX BEMIECTB, MPEATIOYTUTEHHO MPHUPOTHOTO Ta3a, B MPOAYKT B BHIE
CHUHTE3-Ta3a, COACPIKAIINI OKCHIBI YTIIEPOJa B BOAOPOA, B YCIIOBUIAX APOBOTO
pudopMuHTa, CoAepIKaImas:

(a) HAPY’KHBIM TEPMETHYHBIN TPYOUaTHIH KOPITYC, IPHYEM TPyOUYaTHIA KOPITYC
pasfeneH Ha PEaKUMOHHYI0 KaMeEpy W BBIXOJHYKO Kamepy IOCPEICTBOM
Pa3AETUTENFHOTO JIOTKA, TAK YTO B BBIXOAHOW KaMepe MOXKHO CO3JaTh JAPYTOE,
MPEAMOYTHTENTFHO 00Jlee HU3KOE IABICHHWE, YEM B PEAKIMOHHOW Kamepe, U
MPHYEM PEAKIMOHHAS KAMEPA HATPEBAETCA CHAPYKH,

(b) 3achImaHHBI CITOM TBEPAOTO KATAIHM3aTOPA, AKTHBHOTO TIPH TAPOBOM

pudOpMHUHTE, PACTIONOKEHHBIN B PEAKITHOHHOW KaMepe,
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(c) BXOA AN TOCTYHAFOIIETO TA30BOTO TOTOKA, COJMEPKAMIETO HCXOJHOE
BEIIECTBO, PACTIONOKEHHBIM B 00JACTH PEAKIMOHHON KaMEphI, IPUYEM BXO
JUTA TIOCTYTIAFOIIETO TA30BOTO MOTOKA HAXOJMUTCS B CBSI3U IO TEKY4EH cpene C
3aChIMIAHHBIM CJIOEM KaTallu3aTopa,

(d) mo MeHbIIEN MEpPe OAHY TETUIOOOMEHHYIO TPYOKY, PACIIONIOKEHHYIO BHY TPH
PEAKIIMOHHOM KaMephl U BHYTPH 3aCHIIIAHHOTO CJIOA KaTaau3aTopa, BXOJHOU
KOHEI[ KOTOPOH HAaXOAMTCA B CBS3HM MO TEKy4eH Cpele C 3aCBHIIAaHHBIM CII0EM
KaTaau3aTopa U BBIXOJHOW KOHEL KOTOPOW HAXOJUTCA B CBA3U MO TEKy4deHu
cpeae € BBIXOAHOM KaMEpPOW, MPUYEM MOCTYHAKOIIMM Ta30BbIA MOTOK IOCIIE
BXOJa B PEAKIMOHHYIO KaMepy BHayaje TEYeT CKBO3b 3aCHIIAHHBIN CIION
KaTaM3aTopa U 3aTeM TEYeT MO TEIUNIOOOMEHHOW TPyOKE B MPOTHBOTOKE, W
NpUYEM TEIUIOOOMEHHAss TPyOKa HAXOAUTCS B TEIUNIOOOMEHHOM CBI3U C
3aChIMIAHHBIM  CJIOEM  KaTalqu3aTopa M  HNPOTEKAIOIIMM  4Y€pe3  HEro
MOCTYTAIOIIUM Ta30BbIM ITOTOKOM,

() KOIIEKTOPHBIA ~ TPyOOTIPOBOA JIsI TPOAYKTa B BHAEC CHHTE3-Ta3a,
HAXOJAIIUMCA B CBA3M MO TEKy4Yyed Cpelie ¢ BBIXOJAHOM KaMepow,
XapaKTePU3YIOMASICSA TEM, YTO, B 00JTACTH BBIXOTHOH KAMEPHI,

(f) BBIXOAHOW  KOHEIl  TEIUIOOOMEHHOM  TPYOKH  TIPOXOJUT  CKBO3b
Pa3AETUTENIbHBIA JIOTOK W OTKPBIBAETCA BO BHYTPEHHIOI TPYOKY, KOTOpas
pacroNokeHa BHyTPH TPyOUATOTO KOPIyCa W HAXOJUTCA B CBSI3H IO TEKy4YeH
cpeze ¢ KOJUIEKTOPHBIM TPYOOTIPOBOIOM, TaK YTO MPOAYKT B BUAE CHHTE3-Ta3a
CHIOCOOEH TPOXOAMTHh M3 PEAKIMOHHOW KaMEphl Yepe3 BBIXOJHYIO KaMepy B
KOJUTEKTOPHBIA TPYOOTIPOBOI,

(g) BHYTpeHHAA TPyOKa OCHAIICHA aHTUKOPPO3HHHBIM CIIOEM HJIM BBITTOJTHEHA
W3 MaTepuaia, yCTOMYHBOTO K KOPPO3HH,

(h) razonpoHHIIAEMBIA  TETUIOW3OUPYIONIHH  CIIOH  PACIIONIOKEH  MEXKIY
BHYTPEHHEH CTEHKOW TPyO4YaTOro KOPIyCa W BHEIIHEW CTEHKOW BHYTpPEHHEH
TPyOKH.

HacTosmiee n300peTeHre Takke OTHOCUTCS K TeYH pU(OPMHUHTA, OCHAIIECHHON
TpyOKOH i pUPOPMHUHTA COTIIACHO HACTOAIIEMY H300PETEHHIO, 4 TaKXKe K

CHOCO6y OOJIY4YCHHA CHHTC3-ra3da € TOMOIIbBIO KATATUTUYCCKOTO MapoOBOTro
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pudOpMHUHTa YTIEBOJOPOACOAEPIKANINX HCXOJHBIX BEIIECTB B TPyOKe A
puGOPMHUHTA COTIIACHO HACTOSIIEMY H300PETEHHIO.

[lom cBA3pI0 TO TEKy4eW Cpeae MEKIy AByMsS OONACTAMH TPYOKH st
pudopMHUHra clexyeT MOHUMATh JFOOOW THIT CBA3H, KOTOpas 00OecrednBaeT
BO3MO’KHOCTD JIBIDKEHHS TEKYUYEH CPe/bl, HAMPUMEP, MOCTYTIAIOIIETO Ta30BOTO
MOTOKA WJTM TOTOKA MPOAYKTA B BUAE, U3 OJHOW B JPYTYIO U3 JABYX OOJACTEH,
UTHOPUPYA JTFOOBIE MPOMEXKY TOUHBIE 00JIACTH UITH KOMIIOHEHTHL.
TennmooOMeHHas CBA3b OTHOCUTCA K BO3MOKHOCTH TETUIOOOMEHA UJTH TIEPEHOCA
TEIIa MEXKAY ABYMsS OONAcTAMH TPYOKH Ans pUOpPMHUHTA, MPHYEM MOTYT
OCYIIECTBIIATHCA BCE MEXAHM3MBI TEIUIOOOMEHA MM MEPEHOCA TEIUla, TaKHhe
KaK TeIuionepeaaya, TeMI0BOE H3JIyYeHHUE WIIH KOHBEKTUBHBIN MEPEHOC TETIA.
[Ton ycnoBuAMH mApoBOrO pHPOPMHHTA CIEIYEeT TOHHUMATh YCIOBHA
NpoIIecca, HW3BECTHHIE KAaK TAKOBBIE CHEHHAIUCTY B JAHHOM OONACTH, B
YaCTHOCTH TEMIIEPATYPA, JABICHHE U BpeMs NMPeObIBAHUSA, KAK YKAa3aHO BBIIIE B
Ka4ecTBE IPUMEpPa M MOAPOOHO OTMUCAHO B COOTBETCTBYIOLIEH JMTEPATYpE, U
IPU KOTOPBIX OCYHIECTBIAETCS MO MEHBIIEH MEpe YacTUYHAs KOHBEPCHS, HO
MPEIMOYTHTETFHO TPOMBIIIIEHHO 3HAYAMBIE KOHBEPCHH PEAarecHTOB B
MPOJYKTHI B BUJIE CUHTE3-Ta3a, Takue kak CO u BOJopo.

XapakTepHbIi  NPHU3HAK, COIJaCHO  KOTOPOMY  BBIXOJHOM  KOHEIl
TETUTOOOMEHHOH  TPYOKH  OTKPBIBAE€TCS BO  BHYTPEHHIOD  TPYOKYy,
PAcCTIONIOKEHHYIO BHYTPH TPYOUYaTOTO KOPITyCa, HE TOJDKEH OBITh HCTOJTKOBAH B
Ooyee y3KOM CMBICJIE, KaK O3HAYAIOIIHH YTO KOHEI[ TETUIOOOMEHHOHW TPyOKH
JOJDKEH OBITh BBEJIEH BO BHY TPEHHIOK TPYyOKy. BmecTo 3Toro, TemmooOMeHHas
TpyOKa W BHYTPEHHAA TPyOKa TaKKe MOTYT HAXOOUThCA HAa HEOOIBIIOM
paccTostHUM ApYyT OT Apyra. KimoueBoe 3HAYeHHWE MMEET TO, YTO TMOTOK Tasa,
BBIXOATIHN U3 TETUIOOOMEHHOW TPYOKH, IO CYIIECTBY MOJHOCTHIO TTPOXOIUT
BO BHYTPEHHIOIO TPYOKY H, CIIEIOBATEIHHO, OTKPBIBAETCS B 3TY TPYOKY.

B ocHOBe HacTOAImETO HW300pETEHUs JIEKAT JAHHBIE O TOM, YTO KOPPO3HIO
METAITMYECKOTO 3aNBIIMBAHMA, B YaCTHOCTH HAXOMAIIETOCS TIO/ JABICHHUEM
TPyOYaTOTO0 KOpIyCca, MOKHO TPEAOTBPATHTH KM TI0 MEHBOIEH Mepe

CYmMECTBCHHO YMCHBIIUTD, €CJIIM, BO BPEM: BBIBCACHHUA IOPAYCTO IPOJYKTA B
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BHJE CHHTE3-Ta3a U3 PEAaKLHMOHHON KaMmepbl, C TEMIIEpaTypoll B mpelenax
TEMIIEPATYPHOrO JAMANa30Ha, COOTBETCTBYIOIIETO KOPPO3UH METAIIUYECKOTO
3aMbUIMBaHUs, OH TMPOXOAMT YEpe3 HE HaXOMAILYICA MOJ JaBIECHUEM
BHYTPEHHIOIO TPYOKYy, OCHAIIEHHYI0O AHTHKOPPO3UHUHBIM CIIOEM  HJIH
W3TOTOBJIEHHYI0O W3 MAaTe€pHalia, YCTOHYMBOTO K KOPpo3uH. Takum 00paszom,
HEOOXOIUMO 3aIMUTUTH JIUIIH HEOOJBIIYIO YacTh TPYOKH Jisi pruOpMHHTA - 32
CYET CTOUMOCTH U HEYAOOCTBA - OT KOPPO3HH METAIUTMYECKOTO 3aIbUTUBAHUS,
0osee TOro, 3Ty YaCTh MOJKHO CPABHHUTEJIBHO JIETKO 3aMEHHUTh. B cpaBHEHMH C
STHUM, 3aME€Ha TpyOdaTroro Kopmyca ObiTa OBl 3HAYMUTENBHO Ooee
JOPOTOCTOAIIEN U HEYJOOHOM.

OcHamieHye BBIXOJAHOM KaMepbl 3alULICHHOW OT KOPPO3HHM BHYTPEHHEH
TpyOKOH, HE HAXOIAIIEHCS 1O/ JABIICHHEM, PEUMYIIECTBEHHO COYETAECTCS C
pasMEMIEHUEM  Ta30MPOHHULIAEMOrO  TEIUIOM30JUPYIOLIETO  CIOA  MEXKAY
BHYTPEHHEHW CTEHKOW HAXOMAMIETOCS IOJ JABICHHEM TPyOUaTOro KOpIyca W
BHENIHEW CTEHKOW BHYTPeHHeH TpyOkdu. O¢PdekT ra3onpoHHIIaeMOTo
W30JIUPYIOMIETO CIIOS 3aKITIOYAETCs] B TOM, YTOOBI TO3BOJIUTH TEPEHOCHTH
CTAaTHYECKOE JABIICHHE B BBIXOJAHOW Kamepe Ha TPyOUaThId KOPITYC, KOTOPHIH,
TEM HE MEHEEe, 3allUIIEH OT KOPPO3UHM METANIMYECKOTO 3albLIUBAHUA,
MOCKOJIBKY ~TEIUIOM3O0JIMPYIOINUM CIIOM O3Ha4yaeT, 4YTO TeMIeparypa Ha
MOBEPXHOCTH BHYTPEHHEH CTEHKH TPyOYaTOTO KOPITyCa HIDKE TEMIIEPATy PHOTO
Mana3oHa, COOTBETCTBYIOLIETO KOPPO3MHM METAIIMYECKOTO 3albUIMBAHUSA, U
MOTOMY KOHTaKT MEXAy BHYTPEHHEH CTEHKOW TpPyO4aToro Kopmyca u
MPOJYKTOM B BH/IE€ CHHTE3-Ta3a HE ABJSAETCS KPUTHYHBIM.

Kpome »3TOro, ycTonumBas K KOPPO3MH BHYTPEHHAS TpyOKa 3alumIaeT
ra30MPOHULACMBIA  TEIUIOH3OJUPYIOIMUA  CIIOM, PACHOJIOKEHHBIM  MEKITY
BHYTPEHHEH CTEHKOW TPyOUYaTOro KOPIyCa W BHEIIHEW CTEHKOW BHYTpPEHHEH
TPyOKH, OT SPO3HH WM MCTUPAHUS, BBI3BAHHBIX BBICOKHMH CKOPOCTSIMHM Ta3a,
BOZHHKAIOIMUMHU B BBIXOJAHOW Kamepe. I[lockompky, Onaromaps skenaeMou
ra30NpOHULAECMOCTH, H30MUPYIOIIAA CIIOM HWMEET JIOBOJIBHO  PBHIXIIYIO

CTPYKTYPY WM IUIOTHOCTh Pa3MEIICHWUS MW, B CBA3M C OJTHM, HHU3KYIO
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MEXaHUYECKYI0 YCTOWYHUBOCTD, AOTOJIHUTENbHAS 3alMUTHAA (PYHKIHSA TaKOTO
BH/IA SIBIIIETCA BaKHOM.

IpeanouTnTe/bHBIE BAPHAHTDHI 0CYLIECTBIEHHUSI HACTOSILLIET0
n3o0peTeHust

[IpeanouTurensHo, 4T0OBI B TPYOKE M1 pUGOPMHHTA COTIACHO HACTOSIIEMY
HN300pPETEHHIO BBIXOJHOM KOHEI] TETUIOOOMEHHOM TPYOKH U3HY TPU OBLT MOKPHIT
AHTUKOPPO3UMHBIM CIIOEM, a YacTh, NMPOXOAAIAs CKBO3b Pa3JEIUTEIbHBIN
JOTOK, ObINIa TIOKPHITA UM KaK M3HYTPH, TaK U CHApykH. Takum oOpazom, OT
KOPPO3UHM METAJUIMYECKOTO 3albIIMBAHMA 3alIMINEHA HE TOJBKO BBIXOIHASI
KaMepa, HO M 4YacTh TEIUIOOOMEHHOM TpyOKH, KOTOpas HaxOAuTCi B
KPUTHUYECKOM JTMANIa30HE TEMIIEPATYp.

Kpome 3T0T0, MPEeAmOYTHTENTFHO, YTOOBI BHYTPEHHS TPyOKa ObIiIa MOMEIIEHa
Ha pa3JeNUTENbHBIN JTOTOK, HO HE HAXOAMJIACh B Ta30HEIIPOHHUIIAEMOM CBA3H C
HUM. Takum 00pa3oM, MOTYT OCYIIECTBIIITBCA KOMIECHCAIMA JABICHHUS W/UITH
MEPEHOC JABJICHUA 4YE€pe3 Tra30MpOHULAEMBINA TEIUIOU30JUPYIOIIMN CIION Ha
BHYTPEHHIOI0 CTEHKY TpPyOdaToro Kopmyca. KOHTakT BHYTpPEHHEH CTCHKH
TpyOUaTOr0 KOpImyca ¢ TPOAYKTOM B BHAE CHHTE3-Taza HE SBIACTCS
KPUTHYHBIM, TIOCKOJIKY TEMIIEpaTypa TOBEPXHOCTH YKAa3aHHOW CTEHKH,
Onmaromaps W30JHLHH, HIKE TEMIEPATYPHOTO JUATA30HA, COOTBETCTBYIOMIETO
KOPPO3HUH METAJUTMYECKOTO 3albUIMBAHHA. [akuM 00pa3oM, TOCKOIIBKY
BHYTPEHHsSsI TPyOKa HE HAXOAWTCA TIOJ JABICHHEM, €€ TAakKe MOXKHO
W3rOTaBIMBATh W3 MATEPHAIIOB, MEHEE YCTOWYHMBBIX K JABIICHUIO, HAIIPHUMED,
TAKHUX KaK KEPAMHYECCKHUE MATEPHATIBL.

OCOOEHHO TPEANMOYTHTENBHO, YTOOBI TPyOKa aisi pu(OPMHUHTA COTIIACHO
HM300pETeHHIO ObLIa OCHAIIEHA W30THYTOH B (JOPME CIIHPAIIA TETUTIOOOMEHHOH
TPyOKOHW M TIPEIITOYTHUTENFHO MPHCYTCTBOBAIH JBE TEIUIOOOMEHHBIE TPYOKH,
pacmonokeHHple B (opMe JABOWHOW CHHpPaNH B  3aCHIIIAHHOM  CJIO€
KaTranu3aTopa. OTOT BAapPHAHT OCYINECTBICHHUA TPYOKH s puOpPMHHTA
MPEICTABIAET TMOAXOAAMUH KOMIIPOMUCC MEKIY CTOMMOCTBIO M CII0’KHOCTBIO

HpI/ICHOCO6J'IeHI/I$I J41 6J'IaFOHpI/I$ITHBIMI/I YCIOBUAMH NICPEAAYHN TCTLIA.
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B omHOM TIpeMMyIIECTBEHHOM BapHAHTE OCYIIECTBICHUS TPYyOKH s
puGOpPMHUHTa COTJIACHO HACTOSALIEMY H300PETEHHIO BHYTPEHHHH TUAMETP IO
MEHBINEH MEPe OJHOM TEINTIOOOMEHHOW TPYOKH BHIOpaH TaKUM 0OpPa3oM, UTO,
HAa OCHOBAHWW HOPMAaJBHOTO 3HAYEHHS MOCTYTAKOIETO TAa30BOTO TMOTOKA, B
BBIXO/THOM KaME€pe CO3/1aeTCs LEJIEBOE JABICHHE, KOTOPOE HIKE TABIICHUS B
peakuuoHHOW Kamepe. Takum 0Opa3oMm, JIOTOJIHUTETBHO  CHIDKAETCS
MOTEHIHAN I KOPPO3UH METAIIMYECKOTO 3albLIUBAHUSA, TMOCKOJIBKY Ha €€
MOJIO’KEHUE PABHOBECHS M CKOPOCTh PEAKLMHU BIHMAET MAPLHAIBHOE TABICHUE
CO u cnenoBaTeNpHO - YUUTHIBAasE KOHKpeTHOE coaepskanne CO B MpoayKTe B
BUJIE CUHTE3-ra3a - ooOmee aasineHue. Kpome 3toro, Takum o06pa3om co3maercs
KEJAaeMOoe JaBIICHHE B KOJUIEKTOPHOM TPYOOIIPOBOJE.

Hacrosmee n300peTeHre TakKe OTHOCUTCA K TIeYH pUPOPMHHTA, COACPIKaNIeh
OONHIIOBAaHHBIE  JKAPONPOYHBIM  MaTe€pHaIoM  WIH  (pyTepoBaHHBIE
KApOTIPOYHBIM MaTEPHAJIOM CTEHKH, CBOJ M THO U 0OPa30BaHHOE MEXKIY HUMH
BHYTPEHHEE MPOCTPAHCTBO, XapaKTEPU3YIOMEHCS TEM, YTO 10 MEHBIIEH Mepe
omHa TpyOKa 1y puopMHHTA IO . 1—35 | M0 MEHBINEH MEpe OJHA TOPENKa
JUIS HAarpeBaHWsl TPYOKW st pUOpPMHHTa PACIONIOKEHBI BO BHYTPEHHEM
MPOCTPAHCTBE MM BCTIOMOTATEIIFHOM TPOCTPAHCTBE, KOTOPOE HAXOJHMTCS B
CBA3H MO TEKy4Yed CpeAe ¢ BHYTPEHHHM MPOCTPAHCTBOM OTHOCHTEIIBHO
TOTIOYHBIX Ta30B OT TOPEIIKH.

B KOHKpeTHOM BapHaHTE OCYIIECTBICHHA T€YHd PUPOPMHHTA COTTACHO
HACTOSAMIEMY H300PETEHHIO, TT0 MEHBIIEH Mepe OJHA TPyOKa s pudopMHUHTa
CBOOOHO TIOJBENIEHA WJIM CBOOOJHO CTOWUT BO BHYTPEHHEM IIPOCTPAHCTBE,
MPHYEM YacTh TPYyOUATOTO KOPIyCa, COAEpIKAaIias PEaKIHOHHYIO KaMepy,
pacmookeHa BO BHYTPEHHEM MPOCTPAHCTBE, W YacTh TPyO4aTOTO KOPITyCa,
coAepKamas BBIXOJHYIO Kamepy, MO MEHBIIEH MEpPe YaCTUYHO TPOXOIUT
CKBO3b CBOJA WM IHO. [log BBIpAKEHUAMH «CBOOOJHO TOIBEIICHA» HITH
«CBOOOJHO CTOUT» CIEAYET MOHUMATh, YTO B 3TOM COECJAHHEHUH JIUIIb OJUH
KOHEI[ TPYOKH 1 pruOPMHHTA, COACP/KAIEH BBIXOAHYIO KaMepy, HAXOJIHUTCS

B MCXaHHYICCKOM KOHTAKTC CO CBOAOM HJIM JHOM IICYHU pI/I(i)OpMI/IHFa.
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OT0 ABHSAETCA OCOOCHHO ONArOTMPHUATHBIM, TOCKOJIBKY B 3TOM CIydYae
MPEJOTBPAIIAOTCA TEPMOMEXAHHYECKHE HATPY3KH MEXKIYy BXOJOM IS
MOCTYTAOIIET0 Ta30BOT0 MOTOKA M BBIXOJOM /IS TIOTOKA MPOAYKTAa B BHIE
CHHTE3-Ta3a, BOZHUKAIOLIME 33 CUET 3HAYMTEIBHBIX PA3HHI] TEMIIEPATYypPHI B
TpyOKax /i pupOPMHHTa, CYIIECTBYIONINE B M3BECTHOM YPOBHE TEXHHUKH. B
Clly4ae TIOCIEAHUX TPHUMEHAIOTCA JOPOTOCTOSIIME U  CIOXKHBIE MEPBHI,
HampuUMeEp, MCIOJIb30BAHUE KOMIICHCATOPOB HANPSKEHHA (TaK Ha3bIBAEMBIX
rHOKUX TIeW(OB) WM UCHONB30BaHWE KaOeneH, id KOMIIEHCAIUU
BO3HUKAIOIIUX HANPSDKEHHMM W MX OTPHULIATEIIBHBIX BO3JCUCTBUMU, HAIPHUMED,
nedopmanmu TpyOKu s pudopmuHra. B 3TOM HET HEOOXOAMMOCTH TIPHU
CBOOOJHO TOABEIICHHOM WM CBOOOJHO CTOSIIEM Pa3MEHICHUH TPYOKH A
pudopmuHTa.

B panpHeilineM MpEeANOYTUTEIBHOM BapHAHTE  OCYIIECTBICHUS €YU
pupOpMHHTa COTJIACHO  HACTOSIIEMY H300PETCHHIO BO  BHYTPEHHEM
MPOCTPAHCTBE PACIIONIOKEHO MHOXKECTBO TPYOOK Ut pu)OPMHHTA M TOPETIOK,
TAK 4YTO TPOJOJIbHBIE OCH CO3/aBaEMBIX C TIOMOINBIO TOPETOK (hakemoB
TUTAMEHH OPHEHTHPOBAHBI TAPAIUICIIBHO TPOAOIBHBIM OCSIM TPYyOOK st
pudopMHuHTa. ITO MO3BOJIAET 0OECTIEYHTh PABHOMEPHOE HATPEBAHHUE TOPETKOU
TpyOOK Ay puOpMHUHTA, PACTIONOKEHHBIX BOKpyr Hee. Kpome »sToTO,
nmapajuiebHbIe OCH (DAKeNOB TUIAMEHH TOAAI0T H3JIy4aeMOe TEIUI0 K TPyOKam
st pudopMuHTa Ha OOJIBIIEE PACCTOSTHHE M JIOKAJBHBIM TIEPETPEB CHAPYKH
TPYOOK T pruOpPMHUHTA TIPETOTBPAINACTCA.

HacTosmiee n3o0peTeHre Takke OTHOCHUTCS K CITOCOOY TTOTyYEHHUS] CHHTE3-Ta3a
C MTOMOUIBFO KaTaJTUTHIECKOTO apoBOTO pudopMuHTa
VTIIEBOIOPOICOIEPIKALIIX HCXO/THBIX BEMIECTB, MPEMOYTHTEIHHO
MPUPOJHOTO Ta3a, B YCIOBHAX TMMAapOBOTO pHYOPMHHTA B TIPUCYTCTBHH
AKTUBHOTO TIPH TIAPOBOM PHU(OPMHUHTE TBEPAOTO KATAITH3ATOPA, BKIFOYAIOIITUH
CIIETYFOTIIUE STATIBL:

(a) mpenocTaBleHWE  TOCTYMAMOIETO Ta30BOTO  TOTOKA,  COJEPIKAMIETO

HCXOTHOE BEIECTBO, M JOOABIIEHUE TIapa 11 puOpMUHTa,
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(b) xatamuTHUYECKass KOHBEPCHS HCXOAHOTO BEIIECTBA B YCJIOBHAX TApPOBOTO
prudopMUHTa B IPOIYKT B BHIE CHHTE3-Ta3a, COACPIKAMIHA OKCH/IBI yTIepoaa U
BOJIOPOJ,

(¢) BBITIYCK M HEOOs13aTeIbHAS 00paO0OTKA MPOIYKTA B BUIEC CHHTE3-Ta3a,
XapaKTEPU3YIOIMEMYCS TEM, YTO KAaTAJIUTHYECKYI0 KOHBepcHio Ha dtame (b)
OCYIIECTBIAIOT B TpyOKe 171 pudopmunra mo mi. 1—35.

B KOHKpETHOM BapHaHTE OCYIIECTBICHHS CII0CO0A COTJIACHO HACTOSIIEMY
W300pPETCHHIO, JABIICHHE B BBIXOJHOW KaMepe HWKE, YEM [JaBJICHHE B
PEaKIMOHHOM KaMepe ¥, HAa OCHOBAHWH HOPMAJIBHOTO  3HAYCHHSA
MOCTYTAIOIIET0 Ta30BOTO IOTOKA, 3TO JABJIECHHE COOTBETCTBYET LIEICBOMY
JABIICHHIO, YKa3aHHOMY 3apaHee. TakuM 00pa3oM, TOTOHUTENBHO CHIKACTCS
MOTEHIMAN JUI KOPPO3HH METAJUIMYECKOTO 3aIbUIMBAHMA, MOCKOIIBKY Ha €€
MOJIOKEHHE PABHOBECHUS M CKOPOCTh PEAKLUH BIHUAET MapLUUAIBGHOE JaBICHUE
CO wu criemoBaTeNbHO - YUUTHIBasA KOHKpeTHOE coaepskanue CO B MpoayKTe B
BHUJIE CHHTE3-Ta3a - oOmee aaBiaeHue. Kpome 310ro, Takum 00pa3oM co3JaeTcs
KETaeMOoe JaBJICHUE B KOJUIEKTOPHOM TPYOOIIPOBOJE.

WNnnocTpaTUBHBII BAPUAHT 0CYLLIECTBJICHUS

Y COBEpIICHCTBOBAHUS, TPEHUMYINECTBA W BO3MOKHBIC BHIbI ITPHMEHCHHS
HACTOSIIIETO HM300PETCHHSI CTAaHYyT TOHATHBI K3 CIICAYIOIIEr0 OIMUCAHHS
WIUTFOCTPATHBHBIX BAPHAHTOB OCYHICCTBIICHUS H TPapUUECKUX MATEPHAJIOB.
Bce omnmcaHHble W/WIH HW300paKEHHBIE TMPH3HAKH 1O OTACIBHOCTH WIH B
TF0O0M JKETTAEMOM COUYETAHHWH COCTABIIAIOT MPEIMET H300PETEHHUS, HE3aBUCHMO
OT WX codeTaHus B (opMmyie H300peTCHHS W HE3aBHCHMO OT TOTO, Kak
YKa3aHHbBIE MMyHKTHI CCHIIAFOTCS APYT HA IpyTa.

Ha enuncTBeHHON Qurype, ¢ur. 1, mokazana Tpyoka 1y pudopMUHTa
COTJIACHO MPEINOYTHTETEHOMY BAPHAHTY OCYIIECTBICHHS HACTOSIICTO
HN300pETEHHA.

TpyOka 1 gna pudopMHHTa COTJIACHO HACTOSIIEMY  H300PETEHHIO,
n300pakeHHas Ha ¢ur. 1, pa3meneHa Ha ceKuuu A (peakumoHHas kamepa), B

(BexomHAs kKamepa) ¥ C (KOJJIEKTOPHBIN TPYOOITPOBO.T).



2016P00322 14

[Io BxomHOMY TpyOOmpoBOAY 2, Aecyib(ypHPOBAHHBIA TPHUPOIHBIA Ta3
BMECTE C TMapoM i PU(POPMHHTA TIOCTYMAET B PEAKIHUOHHYIO KaMepy A,
PAcTIONOKEHHYIO B BEpXHEH YacTh TpyO4daToro kopmyca 3. TpyOdaTsrii Kopmyc
COCTOMT M3 HUKEIb-XPOMHUCTOH cTanu, Hanpumep, Tuna G-X45NiCrNbT13525.
Temmepatypa Ha BXOoAe moctymaromero rasza coctasimsier 600 °C, oObemHas
CKOPOCTh HA OCHOBaHHH 00beMa KaTarnu3aropa oObrMHO cocTaBisieT oT 4000 1o
5000 m.M/(M ).

B HacTosAmeM WUTIOCTPATMBHOM BAapUaHTE OCYLIECTBICHHS TPyOKa s
puGOpMHUHTra PacHONOKEHA BEPTHKAIBHO, TMPHYEM OTKPBITBIA  KOHEIl
TpyOUaTOro Kopmyca 3 HaXOAUTCA B BEPXHEM IIOJIO)KEHWHM W HArpeBaeTcs
CHapy’kH C MOMOINBIO Topesiok (He mokaszanel Ha ¢wur. 1). Ilpu padore TpyOKu
st pu)OPMHUHTA OTKPBITBIM KOHEI[ TPyO4aToro KOpIyca repMETHYHO 3aKPBIT
VIUTOTHUTENBHBIM YCTPOHUCTBOM 4, HAIPUMEP, KPBIIKOH ¢ (hraHIeM, KOTOPYIO
MOYKHO OTKPBITH C IIETTBI0 Pa30OPKH U 3aCHITIAHUS M BBICHIITAHUS KaTaIH3aTOpA.
[Tocnme mocTymiaeHWs B TPyOuUaTBIH KOPIYC TPUPOJHBIM ra3 W map s
pudOpMHHTa BXOIAT B 3aChIMAHHBIA CJIOW 5 KaTaau3aropa, 0Opa30BaHHBIN U3
YACTHI[ TBEPAOTO KaTamu3aTopa puOpMUHTAa HA OCHOBE HHUKeNs. McxomHbre
BEMIECTBA 3aTE€M TEKYT BBEPX CKBO3b CIIOM KaTajau3aTopa, Kak 0003HAYECHO
CTpeNKaMH. 3aChIMIAHHBIA CJIOH KaTaau3aTopa YACPKHBAETCS B TPyO4aTOM
KOpIycE€ C TMOMOINBI0 PA3ACIUTENBHOTO JIOTKAa 6. Mexay pas3ienuTebHbIM
JOTKOM M 3aChIIAHHBIM CJIOEM KaTallu3aToOpa PAcMOIOKEH 3aCBIAHHBIN CION
WHEPTHBIX TEN 7, CIy>Kaliui OMOPOU JIs KaTalIu3aTopa.

OHAOTEPMHUYECKAsT Peakuus MapoBOTO PHPOPMHHTA TPOHCXOTUT IMOBEPX
karanu3atopa pudopmunra. I[locme BeIXOJA W3 3aCHIIAHHOTO  CJIOS
KaTaJIn3aTopa, 4YaCTUYHO KOHBEPTHPOBAHHBIM NPUPOIHBIM a3, COACPKAIIHU
HE TOJIbKO OKCHJBI YIJIEPOJa U BOAOPOJ, HO M HE BCTYNHBIIUN B PEAKLIMIO
METaH, TOCTYMAaeT B CBOOOAHOE TPOCTPAHCTBO 8, PACIONOKEHHOE B
TEPMETHYHOM KOHIE 4 TpyOuaToro kopmyca. YaCTHYHO KOHBEPTHPOBAHHBIN
MOCTYMAKINAA Ta30BbId MOTOK 3aT€M MNOCTYNAaeT BO BXOAHOM KOHEI]
CIHMpANBHBIX  TEIUIOOOMEHHBIX TPYyOOK 9, pacmoONOKEHHBIX BHYTPH

3aCBHIMIAHHOTO  CIIOS  KaTanu3aTopa. [as30BbIM MOTOK, NPOXOAAIIMH IO
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TEIUIOOOMEHHBIM TpyOKaMm 9, mepegaeT B TPOTHBOTOKE 4YacTh CBOETO
TETUTOCOACPIKAHHUSA 3aCHITAHHOMY CJIOK0 KAaTaau3aTopa H IOCTYHAOMIEMY
ra3oBOMY TIIOTOKY, TEKyHIEMy CKBO3b YKa3aHHBIA CJIOH. TermooOMEeHHBIE
TPYOKH W3TOTOBJIEHBI U3 MATEPHAJIOB, 00JIATAIOIIUX XOPOIIEH YCTOHIHBOCTHIO
K KOPPO3HHM METAJUTMYECKOTO 3albUIMBaHMs, Hanmpumep, w3 cruasa 601, 602
CA, 617, 690, 692, 693, HR 160, HR 214, meascoaepKaniux CIiaBOB WK TaK
HAa3bIBAEMBIX MHOTOCIIOMHBIX MAaTEPUANOB, TA€ TPYOKH MOKPHITHI CIUIaBaMHU
OJI0OBA M HUKEJS WM AOMMHHA W HHUKENA. B KauecTBe MONOIHEHHA WU
aIbTEPHATUBBI, BBIXOIHBIE KOHIIBI TETUIOOOMEHHBIX TPYOOK HU3HYTPH MOKPHITHI
AHTUKOPPO3UMHBIM CIIOEM, a YacTH, MPOXOJAIINE CKBO3b Pa3JeIUTEIbHBIN
JOTOK, TIOKPBITHI UM KaK U3HYTPH, TAK U CHApYy>kH. B HacTosmem npumepe 310
AFOMUHHEBBIH 1] y3HOHHBIN CITOMN.

[Tocne MpOXOKAEHHA 1O TETUIOOOMEHHBIM TPYOKaM, MOTOK MPOAYKTA B BHIE
CHUHTE3-Tra3a BXOJUT B BBIXOJHYI0 kKamepy B. C 3T0i#l 1enblo BBIXOIHBIE KOHIIBI
00eHX TEIUIOOOMEHHBIX TPYOOK 9 MPOXOJAT CKBO3b Pa3dEIUTENBHBIN JTOTOK 6
U 3aKpEIUIEHBl TAKUM 00pa3oM. 3aTe€M HMX BBIXOJHBIE KOHIIBI OTKPBIBAIOTCS BO
BHYTPEHHIOIO  TPpyOKy 10, KoTOpas  o0OecrmeyuBaeT CBSI3b  MEXKIY
TETUIOOOMEHHBIMH TPyOKaMu 9 © KOJUIEKTOpHBIM TpyOompoBogom 11.
[TomoOHBIM 00pa3oM, BHYTPEHHSS TPyOKa HW3TOTOBIEHA W3 OJHOTO W3
BBIIIECYTIOMSHYTBIX METANIMYECKHX MATEPHAJIOB M €€ BHYTPEHHAA CTCHKA M
MPEIMOYTHTETFHO TAaKKe €€ BHEIIHAA CTEHKA OCHAIICHBI ATFOMHUHHEBBIM
i Py3HOHHBIM CJIOEM B KAveCTBE AHTUKOPPO3IWHHOTO ciios. B kadecTse
AbTEPHATUBBL, TAKKE MOKHO TIPUMEHATh  BHYTPEHHIOK  TPYOKYy,
W3TOTOBJIEHHYIO M3 KEPAMHUYECKOTO MaTepHaa.

BryTpennsas tpyOka 10 3adukcupoBaHa Ha MeCTe MEKIY HIKHEW CTOPOHOU
Pa3AETUTENFHOTO TOTKA 6 M KOJUIEKTOPHBIM TpyOompoBoaoM 11 mocpeacTsom
KPEIUIEHHH, KOTOpble He W300pakeHbl. Mekay BHYTPEHHEH TPyOKOH H
HWKHEH CTOPOHOM PAa3JeNUTEIFHOTO JIOTKA OTCYTCTBYET (DHKCHPOBAHHOE
ra30HETMPOHUIIAEMOE COCIWHEHHE, BMECTO JTOr0, BHYTPEHHSS TpyOka
HaXOJHUTCA HA HEKOTOPOM PACCTOSTHHH OT TTOCIIEAHETO WITH MTOCAKEHA TOPLIOM K

TOPIy HA HWJKHEH CTOPOHE Pa3[eNUTENbHOTO JOTKa. Takum 00Opa3oM, MOTYT
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OCYHIECTBIATHCA KOMIIEHCAIMSA W/WIH TEPEHOC CTATHYECKOTO JABIICHHUS Yepes3
ra3oNpOHULAEMBIN TEIUIOU3OJHUPYIOINUNA CIO0M 12 HAa BHYTPEHHIOIO CTEHKY
TpyOuaToro xopmyca 3. KOHTakT BHYTpeHHEW CTEHKH TPyO4aTroro KopIyca C
MPOJYKTOM B BHJIE CHUHTE3-Ta3a, KOTOPBIA HAXOAUTCA B COCTOSHHUH MOKOS MITU
TEYET C HU3KOU CKOPOCTBIO, HE ABNAECTCA KPUTHUHBIM, IIOCKOJIBKY TEMIIEpaTypa
MOBEPXHOCTH CTEHKH, Olarojaps W30JMLUH, HIKE TEMIIEPaTyPHOTO
Auana3oHa, COOTBETCTBYIOLIETO KOPPO3WHM METAJUIMYECKOTO 3albLIMBAHUA.
Takum 00pa3oM, TOCKOJIBKY BHYTPEHHSS TPyOKa HE HAXOIUTCA MO
JABICHUEM, €€ TaKKe MOMKHO M3rOTaBIMBAaTh M3 MAaTEpPHAIIOB, MEHEE
YCTOMYHMBBIX K JABIICHHIO, HAIPUMEDP, TAKUX KaK KEPAMHUYECKHE MAaTCPHAIIbI.
Mexay BHEmHEW CTEHKOH BHYTPEHHEH TPYOKH M BHYTPEHHEH CTEHKOW
TpyO4YaTOro KOpIyca pasMemeH ra3onpoOHUIIAEMBIA W3OJSIMOHHBIN MaTepHal
12. C >TOM wLENBI0 MOKHO MCIONB30BaTh H30JALIMOHHBIE MaTepUanbl Ha
BOJIOKHHCTOW OCHOBE, a TaK)Ke€ KePaMHU4YeCKHEe MPO(HIN CO CBOMCTBEHHON UM
CTaOMIPHOCTBIO TE€OMETPHYECKHX pa3MepoB. Takwe mnpodpunu SABIAIOTCA
OCOOCHHO  TIPEUMYINECTBEHHBIMH, TIOCKOJIBKY WX  OCOOEHHO  JIETKO
MOHTHPOBATh W  JIEMOHTHPOBaTh. bjaromaps  CcTaOMIBHOCTH  CBOHX
TreOMETPUYECKUX PA3MEPOB, MPH YCTAHOBKE HMX JIETKO BCTABUTh B KOJIBLIEBOE
MPOCTPAHCTBO MEXKIAY TPyOUaTBIM KOPIyCOM W BHYTPEHHEHW TPYOKOH, Oe3
HEOOXOAMMOCTH B CIIEIIHATBHBIX KPETIECKHBIX MPUCTIOCOOICHUSX.

Ha BpIXogHOW cTOpOoHE BHyTpeHHsAs TpyOka 10 Takke HE HMeeT
(PMKCUPOBAHHOTO WM TA30HETIPOHHUIIAEMOTO COEIWHEHHS C KOJUIEKTOPHBIM
TpyOompoBooM 11, HO BMECTO 3TOTO JIMING HAINPABJICHA WIIH IUIOTHO
BCTaBJICHA B YKa3aHHBIH TpyOompoBoa. [loMuMO  BBIIEOTIHCAHHBIX
MPEUMYIIECTB, BHY TPEHHIOD TPYOKY TAKUM 0OpPa30M JIETKO 3aMEHHUTH B CITy4ae
pa30opKHu ycTaHOBKH. Kpome 3T0T0, MpeIoTBpaImaroTCs HAPSDKEHHS CKATHA U
pacTsIKEHUs, KOTOPhIE B WHOM CJIy4ae MOTYT TPHCYTCTBOBATH NPU PadoTe
TpyOKH st pudopMHHTA, W3-3a pas3HUL KOIPPHUIMEHTOB TETIOBOTO

pacIiupeHnss MAaTepHajoB, TNPUMEHAEMBIX I TpPyOuaToro Kopmyca H

BHY TPEHHEH TPYOKH.
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Kommekropusiii  tpyGompoBox 11  HM3HYTPH  TIOKPHIT — H3OJSIITAOHHBIM
MaTepuanoMm 13 w/unmm yCTOWYMBBIM K KOPPO3HH, HANIPHMEP, KEPAMHUYECKHUM,
MOKpBITHEM 14, KOTOpBIE 00JIaAAFOT MOBBIMEHHOW YCTOMYHUBOCTHIO K KOPPO3UHU
METAIIMYECKOTO 3anmbUTuBaHus. [I0TOK mpoayKTa B BUAE CHHTE3-Ta3a BBIXOIUT
u3 Tpyokm 1 1 pudopMHHra TO KOJJIEKTOPHOMY TpPyOOTpoBOIY |
HampaBsieTcs  HA  JajbHeWmyro  oOpaGoTky. B 3aBucmMoctH  OT
MPENONaraéMoro MCIONb30BaHUA TPOAYKTA B BHJE CHHTE3-raza, 3Ta
00paboTKa MOKET COJAEP’KATh KOHBEPCHIO MOHOOKCH/A YTJIEPOJa, OTEPALHIO
MPOMBIBKY Ta3a Ui yAaJeHHUs TUOKCHIA YIJIEPOJa, aACOPOLHMIO ¢ TepenaaoMm
JTABJICHUS JIJIS YIAJCHUS BOJIOPOJA U JaTbHEUIIHUE STarbl 00PaOOTKH.
IIpoMpllLIeHHAast TPUMEHUMOCTD

Hactosmiee  m3oOpereHue  mpemnmaraeT  TpyOKy  Jius  puUOpPMUHTa,
MO3BOJMIIONIYI0  OCYWIECTBIATH ~ BHYTPEHHHH  TEIUIOOOMEH  MEXKAy
MOCTYMAIOIMUM Ta30M M MOJy4aeMbIM I'a30M, YACTUYHO KOHBEPTHUPOBAHHBIM B
NPOAYKTH B BUJE CHHTE3-Ta3a, TAKUM 0Opa3oM oOecrieuMBas MPEeHMYINECTBa,
CBSI3aHHBIC C OHEPTOMOTPEONICHHEM B XOJ€ WCIOJB30BAHUS TPYOKH Ui
pudopmunra. HoBaTopckuiéi  BapHaHT  OCYIIECTBICHUS  TPYOKH s
pudopMHHTa, B YaCTHOCTH B OOJIACTH BBIXOJHOW KaMmephl, 00eCreuHBaeT
BO3MOKHOCTh 3(PPEKTHBHOTO TPOTHBOAECHCTBUS KOPPO3HH METAILTHYECKOTO

3allblJINBaAHUA.
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®opmyJia u3006peTeHust
L. TpyOka mnst pudopMuHTa T KOHBEPCHH YTJIEBOIOPOIACOIEPIKAIINAX
WCXOJHBIX MATEPHAJIOB, MPEAMOYTHTETBHO TMPHPOJHOTO Ta3a, B MPOIYKT B
BUJE CHUHTE3-Ta3a, COAEPKALIMM OKCHIBI YTIIEPOJa W BOAOPOJ, B YCIOBHAX
MapoBOro pUGOPMHUHTA, COACPIKAIIAS:
(a) HApY>KHBIM TEPMETHYHBIM TPyOUYATHIA KOPITYC, MPUYEM TPyOUaTHIH KOPITYC
pa3feneH Ha PEaKIUOHHYI0 KaMepy M BBIXOJHYIO KaMepy IOCPEACTBOM
Pa3AETUTENFHOTO JIOTKA, TaK YTO B BBIXOAHON KaMepe MOXKHO CO3JaTh JPYToe,
MPEANOYTUTENBHO OO0Jiee HU3KOE IABIECHHE, YEM B PEAKIMOHHOW Kamepe, U
MIPUYEM PEAKLIMOHHAA KAMEPa HArPEBAETCA CHAPYKH,
(b) 3achimaHHBI CIOW TBEPAOTO KATANIHM3aTOPA, AKTUBHOTO TIPH TAapOBOM
pudopMHUHTe, PACTIONIOKEHHBIN B PEAKIIHOHHON Kamepe,
(c) BXOA AN TOCTYMAIOMIETO Ta30BOTO IOTOKA, COJMEPIKAIMETO HCXOTHOE
BEIECTBO, PACIIONIOKEHHBIM B OOJIACTH PEAKIIHOHHON KaMEpbI, IPUYEM BXOJ
IUTST TIOCTYTIAIOIIETO TA30BOTO MOTOKA HAXOJMTCS B CBS3W MO TEKy4eH cpene C
3aCHITIAHHBIM CJIOEM KaTalln3aTopa,
(d) mo meHpmed Mepe OQHY HM30THYTYIO B (hopMe CrUpaav TEImIo0OMEHHYIO
TPyOKy, PACTOJIOKEHHYI0 BHYTPH PEAKIHOHHOM KaMepbl W BHYTpPH
3aCHIMIAHHOTO CIIOS KATAIM3aTOPa, BXOAHON KOHEI KOTOPOH HAXOAUTCS B CBI3H
MO0 TEKy4eW CpeAe C 3aChIIAHHBIM CJIOEM KAaTallM3aToOpa, W BBIXOJHOM KOHEI]
KOTOPOM HAaXOJHUTCA B CBA3H MO TEKYYEH CPEliEe C BBIXOJAHOW KaMEpPOU, MPHYEM
MOCTYMAIIUA ra30BbIA MOTOK MOCIIE BXO/Ja B PEAKIMOHHYIO KaMEpy BHaJaje
TEYET CKBO3b 3aCBHIIAHHBIM CJIOM KaTalu3aTopa M 3aTeéM TEYET IO
TETUTOOOMEHHON TPyOKe B TMPOTHBOTOKE, W TPUYEM TEIUIOOOMEHHAs TpyOKa
HaXOJHWTCS B TEIUIOOOMEHHOM CBSI3M C 3aCHIIAHHBIM CJIOEM KaTaau3aTopa u
MPOTEKAIOLIMM YePE3 HETO MOCTYTMAIOIIM Ta30BBIM TTOTOKOM,
(€) KOJUTEeKTOPHBIM  TPyOONPOBOX Il TPOAYKTa B BHAEC CHHTE3-Ta3a,
HAXOJAIIMMCA B CBA3H IO TEKY4YEH CpPENEe € BBIXOJAHOM KaMEPOM,
OTIMYAIOIIASCA TEM, UTO, B 007aCTH BBIXOJHOW KaMEPHI
(f) BBIXOAHOM  KOHEN  TEIJIOOOMEHHOW  TPYOKH  TPOXOAUT  CKBO3b

Pa3AETUTENbHBIA JIOTOK W OTKPBIBAETCA BO BHYTPEHHIOI TPYOKY, KOTOpas
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pacmoyokeHa BHyTPH TPyOUaTOro KOPIyca M HAXOJUTCA B CBS3U IO TEKydeH
cpeze ¢ KOJDIEKTOPHBIM TPyOOTIPOBOIOM, TaK YTO MPOAYKT B BUAE CHHTE3-Ta3a
CHOCOOEH TPOXOAMTh W3 PEAKIMOHHOH KaMEpPhl Y€pe3 BBIXOJHYIO KaMeEpy B
KOJUTEKTOPHBIA TPYOOTIPOBOI,

(g) BHYTpeHHsA TPyOKa OCHAIEHA AHTUKOPPO3UMHBIM CJIOEM WJIH BBITIOJTHEHA
W3 MaTepuana, yCTOMYHBOTO K KOPPO3HUH,

(h) razonpoHHIaeMBId  TETUIOM3OUPYIONIHN  CIIOM  PACIIONOKEH  MEXKIY
BHYTPEHHEH CTEHKOW TPyO4yaTOro KOpIyca M BHEIIHEW CTEHKOW BHYTpPEHHEH
TPyOKH.

2. TpyOka nns pudopmunra mo m. 1, OTIHMYAIOIIASACT TEM, YTO BBIXOJHOM
KOHEIl TEIUIO0OOMEHHOW TPYOKH M3HYTPH TMOKPHIT AaHTHKOPPO3HUHBIM CIIOEM, a
4acTh, MPOXOAAIIAS CKBO3b Pa3ACIUTEIbHBIN JIOTOK, TOKPHITA UM KaK U3HYTPH,
TaK U CHAPYKH.

3. TpyOka mms pudopmuHra 10 1. 1 WM 1. 2, OTIWUYAIOIIASICS TEM, YTO
BHYTPEHHSISI TPyOKa TIOMEIIEHA HA Pa3IEIUTEIbHBIN JIOTOK, HO HE HAXOIUTCS B
ra30HEMPOHUIIAEMOM CBSI3H C HHAM.

4, TpyOka ams pudopMuHra mTO JFOOOMY M3 TPEIBLIYIIHX ITyHKTOB,
OTIMYAIOIIASCS TEM, YTO TETUIOOOMEHHAs TPyOKa M30THyTa B (opMe criupamu
Y MIPEAMOYTHTETHHO TIPUCYTCTBYIOT IBE TETIOOOMEHHBIE TPYOKH.

5. TpyOka ams pudopmMuHra 1O JTFOOOMY W3 TPEIBLIYIINX ITyHKTOB,
OTJIMYAKOIIAACS TEM, YTO BHYTPEHHHUM AMAMETP IO MEHBIIEH MEpe OJHOH
TEIJIOOOMEHHOM TPYOKH BBHIOPAH TaKHM OOpa30M, YTO B BBIXOJHOW KaMmepe, B
CPaBHEHHH C HOPMAJIbHBIM 3HAYEHHEM TOCTYTAIOMETO Ta30BOTO TOTOKA,
CO3MaeTCs IENIEeBOE MaBIIEHHE, KOTOPOE€ HW)KE MABIICHUS B PEAKIUOHHOU
KaMmepe.

6. [leup pudopmuHTa, coxepxkamas OONUIOBAHHBIE KAPOTIPOYHBIM
MaTepuanoM WiH (yTepOBAHHBIE JKAPOMPOYHBIM MATEPHAJIOM CTEHKH, CBOJ U
OHO U 00pPa30BAHHOE MEKIY HUMH BHYTPEHHEE MTPOCTPAHCTBO, OTIMYAFOINASICS
TEM, YTO IO MCHBINEH Mepe OFHa TpyOKa s pudopMuHra mo nm. 1—5 u mo
MEHBINEH Mepe OJHAa TOpeiKa Ui HAarpeBaHUS TPYyOKH misd pudOpMHHTA

pPacmomOKCHbI BO  BHYTPCHHCM  IPOCTPAHCTBC WKW  BCIIOMOTraTCJIIbHOM



2016P00322 3

MPOCTPAHCTBE, KOTOPOE HAXOJUTCA B CBSI3U MO TEKyYeH Cpele ¢ BHYTPEHHUM
MPOCTPAHCTBOM OTHOCHTEIFHO TOTIOYHBIX Ta30B OT TOPEIIKH.

7. [leus pudopmuHTa MO 1. 6, OTIHYAOIIAACA TEM, YTO IO MEHBINEH MEPE
omHa TpyOka mius pudOpMHHTa TOJABEIMIEHA WM CTOWT BO BHYTPEHHEM
MPOCTPAHCTBE, TPUYEM  YaCTh  TPyOUaTOro  KOpIyca, CojAepKamas
PEAKIIMOHHYI0 KaMepy, Pacrojio’keHa BO BHYTPEHHEM IMPOCTPAHCTBE, M YaCTh
TPyOUaTOro KOpIyca, COAEp)Kamas BBIXOJHYIO KaMmepy, IO MEHbIIEH Mepe
YaCTUYHO MIPOXOAMUT CKBO3b CBOJI HIIH JHO.

8. [leur pudopmunra mno moOOOMYy U3 TPEABIAYIIMX IyHKTOB,
OTAMYAIONIAsACA TEM, YTO BO BHYTPEHHEM IIPOCTPAHCTBE PACIIOJIOKEHO
MHOKECTBO TPYOOK Uil PpUPOPMHHTA WM TOPETOK, MPHUYEM IPOJOIBHBIE OCH
CO3JABAEMBIX C TMOMOINBI0 TOPENOK (PaKeIoB IUTAMEHH OPUEHTHPOBAHBI
MapajuIeIbHO POJIOIBHBIM OCSIM TPYOOK JjIsi pu)OPMHUHTA.

9. Cnoco0 TONYyYEeHUS CHHTE3-Taza C MOMOINBI0 KATATUTHYECKOTO
mapoBoro puOPMHHTa  YTIIEBOJOPOACOACPIKAIMNX HWCXOJHBIX  BEIIECTB,
MPEIMOYTHTEFHO MPHPOTHOTO Ta3a, B YCIOBHIX MapoBOro PUGPOPMHHTA B
MPHUCYTCTBHH aKTHBHOTO TPH TTAPOBOM PUPOPMHHIE TBEPIOTO KATAIH3ATOPA,
BKJTFOUAIOIIHH CJIETYFOIIUE TAIIbI:

(a) mpegocTaBiICHHE  TOCTYMAOMIETO Ta30BOTO  TMOTOKA,  COJMEPIKALIETO
WCXOTHOE BEIECTBO, M T0OABIICHHE TIapa st pu)OpPMHHTa,

(b) xaTaguTHYECKass KOHBEPCHSA HCXOAHOTO BEIIECTBA B YCJIOBHAX MAapOBOTO
puGopMHUHra B IPOAYKT B BHIE CHHTE3-Ta3a, COACPKAIMUN OKCHIBI yTIEPoaa U
BOJIOPO,

(¢) BBIMIYCK M HEOOsM3aTeIbHas 00pad0oTKa MPOIYKTa B BUIE CHHTE3-Ta3a,
OTIIMYAFOTIMICS TEM, 4YTO KATaJUTHYECCKY0 KOHBepcuro Ha Jdtame (b)
OCYHIECTBIIAIOT B TPyOKe s pu)OpMHUHTA TIO T, 1—5.

10. Crmoco0 mo m. 9, OTIMYANOIIHIHCA TEM, YTO JaBJIEHHE B BBIXOJHOH
KaMepe HIDKE, YeM JaBJICHHE B PEAKIMOHHOM KaMEPEe M COOTBETCTBYET, IIO
CPaBHEHHIO C HOPMAaJIbHBIM 3HAYECHHEM TIOCTYTAIOMIETO Ta30BOTO IOTOKA,

LEJIEBOMY JABJICHUIO, YKA3aHHOMY 3apaHee.
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