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pe CropaHust pu TEMIIepaType TopeHus ¢ 00pa3oBa-
HHEM IPOAYKTOB ropeHus. Jlanee B KaMepe CropaHust
MIPOYKTHI TOPEHHS HAMPABIISIOTCS B IPOIOTHHOM Ha-
MIpaBJICHUU K BBIXOAHON YacTu. IlopuCThIil TpaHCOH-
PalMOHHBIA JIEMEHT BBIIOJHEH C BO3MOKHOCTBIO B
OCHOBHOM PaBHOMEPHOTO HAIPaBJICHNUS CKBO3b HETO B
KaMepy cropaHusi TpaHCTIMPALIMOHHOM TEKYUel cpeibl
110 BUHTOBOW JIMHUM BJOJb €T0 NMEPUMETPA, OUepUIH-
BAIOILETO KAMEPY CTOPaHMS, U B POAOIFHOM HaIpas-
JIEHUU MEXAY BXOJHOW M BBIXOJIHOM YacTsMHU C Lie-
JBIO MIPEIOTBPAIICHHS B3aMMOACHCTBUS MEXIY MpO-
JIyKTaM{ TOPEHUS M TOPUCTBIM TPAHCIHPANNOHHBIM
JNIEMEHTOM.
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YCTAHOBKA JIJI C)KUT AHUSA TOIIJIMBA ITPU BBICOKOM TEMITEPATYPE
N BICOKOM JABJIEHHMH

O0sacTh TEXHUKHU

HaCTOHU.Iee I/I306peTeHI/Ie OTHOCHUTCA K YCTAHOBKAM U CUCTEMAaM IJIA COKUTaHUSA
yIIiepoaHOTO (YIJIepOaCOAepKAIero) TOMINBA C KMCIOPOAOM MPH BBICOKOM JaBJIIEeHUH
U BBICOKOH TeMIiepaTrype ¢ MoJy4eHHEM MPOAYKTOB TOPEHHs, 00aqaro uX U
OKUCJIUTEJIbHBIMHA CBOUCTBAMU npu I/136bITKe Kucjopoaa, ujin CoacpKaumnmMu
BOCCTAaHOBHUTEbHbIE KOMIIOHEHTHI M HMEIOIIUMH HYJIEBOE COAEPKAHUE KHUCIOPOIa.
OnHUM U3 IPaKTUYECKHUX MPUMEHEHUH MOXeT ObITh BBIpa0OTKA SHEPTHH, TAKOH Kak
SJIEKTPUYECKAsi, C UCTIOJIb30OBaHUEM pabodell Tekydei cpensl (nanee - pabodero Tena)
1715 mpeoOpa3oBaHUsl SHEPTHH, MOJTy4aeMOH MPHU BHICOKOA((PEKTUBHOM CXKUTAHUU
TOMIKUBA. B 4aCTHOCTH, B TaKMX YCTAHOBKAaX M CHCTEMaxX B KauecTBe pabodero teja
MOXKET UCIOJIB30BAThCA NJUOKCUI yTrJIEpOoda UJIH 11ap. B APYTUX YaCTHBIX BapUAHTax
BBIIIOJIHEHU A H306peTeHI/I$I YCTAaHOBKH U CUCTEMBI MOTYT UCIIOJIB30BATHCA AJIsA
NPOU3BOJCTBA ra3a, COAEPIKALIEro BOAOPOA U (MJIM) MOHOOKCH]T YIiepona.

YpoBEeHb TEXHUKU

ITo ouenkam B Onmkaiimue 100 neT ocHOBHAast HOTPeOHOCTH MUPOBOTO
IPOU3BOCTBA 3JIEKTPOIHEPTUHU OyIEeT YIOBIETBOPSITHCS 3a CUET UCIOIb30BAHUS
OpraHUYEeCKUX TOIIMB, XOTS OTHOBPEMEHHO OyAYyT Pa3BUBATHCS U UCTIOIb30BATHCS
HEyTJIepOAHbIE UCTOUHUKH dHeprun. OHAKO U3BECTHBIM CIIOCO0aM MPOU3BOACTBA
SHEPTUH MYTEM CXKUTAHHUS OPraHUYeCKUX TOIUIMB M (MJIK) OMOMACChl MPUCYINH
yBeINYEHNe CTOMMOCTHU SHEPIUU U BO3pacTaHue Bbixona auokcuzaa yriaepona (CO,) u
APYTUX BPEOHBIX BBIOpocoB. Bece u Gosee CTAaHOBUTCS SICHBIM, UTO TiI00ajbHOE
NOTEIJICHUE H3-3a YBEJIUYEHHS BBIOPOCOB yIiIepoaa Pa3BUTHIMHU U Pa3BUBAIOLIUMHUCS
CTpaHaMHU IOTEHIHAIBHO BlIeUeT 3a co00il karacTpoduueckue nmociaeacraus. Kak
NPEACTABISAETCS, COTHEYHAs] U BETPOBAsl SHEPTHS HE CIIOCOOHBI 3AMECTUTh CKUTaHUE
OPraHUYECKOr0 TOIJINBA B OJMskalell mepCcrneKTuBe, a ¢ SAepHOH SHepTHel CBA3aHBI
TaKWe YIPo3bl, KAK PACIPOCTPAHEHUE ANEPHBIX MATEPHATIOB U HEOOXOAMMOCTD B

3aXOPOHCHUU AACPHBIX OTXOHOB.
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Ha oOsIuHbIE yCTpOWCTBA AJIsl IPOU3BOICTBA 3HEPTUH U3 OPTaHUYECKUX TOTLIHB
WUIH COOTBETCTBYIOMIEl OMOMacchl B HACTOsLIEE BPEMsl HAKIIAAbIBAIOTCS BCE OOJbIINe
TpeboBanus no ynasauaHui CO, mpu BEICOKOM JaBJICHUH AJIsI JOCTABKHU €Tr0 Ha
U30JMpOBaHHbIE MyHKTHL. Kak nokazaHo, Takue TpeOOBaHMS TPYAHOBBIIIOIHUMBI, TaK
KaK CYIIECTBYIOIIHNE TEXHOJOIMU 00eCeunBarT O4YeHb HU3KYI0 3 PEeKTUBHOCTD

ynasiauanus CO;, gaxe B Nydmiux KOHCTpyKnusx. Kpome Toro, kanuraabHbie
3arpatrhl Ha ynaBnuBanue CO, BBICOKH, YTO MOJKET MPUBECTH K CyLUIECTBEHHOMY

YIOPOKAHUIO DJIEKTPOIHEPTHUH MO CPABHEHUIO ¢ cucTeMaMu, BhiOpaceiBaromumu CO,

B atMochepy. COOTBETCTBEHHO, B MUPE CYLIeCTBYET BCe OOJbInasi TOTpeOHOCTH B
yCTPOHCTBAX M Croco0ax st BBICOK03(h () EKTUBHOTO MPOU3BOACTBA SHEPTUH NIPHU

noHwkeHHoM BriOpoce CO; u (Man) yIpOUIEHHOM YJIaBJIMBAHUU U YOAJICHUU
BbIpaboTanHoro CO;.

CskuraHue B KHCJIOPOAHOH aTMOc(hepe yriaepoaAHbIX TOIJIMB BKIKYAET
BbIJIeJICHHE B OCHOBHOM YHCTOTO KHCJIOPOJa U3 BO3Ayxa (Miu o0ecrneueHne HHbIM
croco0oM B OCHOBHOM YHCTOTO KUCJIOPOA ISl HCIIOJNB30BAHUS B MPOLECCE TOPEHUS)
Y UCIOJIb30BaHME KUCIOPOa B KAUeCTBE CPeIbl TOPEHHS IJIsl MOJIYYEHHS MPOIYKTOB
rOpeHHUsi, B OCHOBHOM CBOOOJHBIX OT a30Ta M COAEPIKAIUX AUOKCH] YIiIepona u
BoAsiHOM map. CymecTByromue KaMepbl cropanusi, paborarmmue ¢ BO3AYIIHONW U
KHCJIIOPOJHON aTMOC(hepoii Mpu CXKUTAHUH TOMJIMBA, AEHCTBYIOT MPU OIPAHUYEHHbIX
TEeMIIepaTypax U JaBJIEHUSAX ISl IPEAOTBPALIEHHUS MMOBPEXKACHHS N30BITOYHOM
TEMIIEPATyPOil CTEHOK KaMepbl CTOPAHUU U (MJIH) IPYTUX KOMIIOHEHT CUCTEMbI, TAKUX
KaK TypOMHHBIE JIOMAaTKU. B HEKOTOPBIX Ciiydasix orpaHuueHue paboueil TeMnepaTypbl
U (MJ1H) AaBJIEHUS MOTYT MPUBECTU K HEKEJATEIbHOMY yYBEJIUYEHHUIO ITHUTEIbHOCTH
npoiecca ropeHus u (uin) TpeOOBAHUIO yBEIUUEHUS] 00beMa KaMepbl CTOPaHHSI.
Kpowme Toro, mpouecc ropeHus, KOHCTPYKIU KaMepbl CrOpaHus U (¥JIN)
pacmoIOKEHHbIE HIKE MO MOTOKY CpeacTBa 00pabOTKU BBIXOAHBIX ra30B TAK¥KEe MOTYT
HEXEeJlaTeJIbHO 3aBUCETh OT THIIA UCTIOJIB3yEMOro B mporecce Tonausa. Kpome toro,
u3-3a 0ONBIINX 00BEMOB MPOAYKTOB TOPEHHUs, BOSHUKAIOIINX B OOBIYHBIX OONHIEPHBIX
CUCTEMaX, U3BECTHBIX B COBPEMEHHOM YPOBHE TEXHHKHU, U BbIOPOCA ITHX ra3oB B
aTMoc(epy COBpeMeHHbIe CIIOCOOBI yAaNIeHUs 3arpsI3H0IUX TpuMeceil u3
NOCTYMALIUX B JbIMOBbIE TPYObI BBIXJIOMHBIX [a30B U CUCTEMbI CKMTAHHS B

aTMoc(epe KUCIOPOoaa B BBICOKOH CTEMEeHU 3aBUCAT OT AeTallell KOHCTPYKIUH
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YCTAaHOBKHU M OT KOHKPETHOI'O BHUJA TOILUIMBA, CXKUTaeMOro B ycraHoBke. Kaskabiii Bug
TOIUIMBA UMEET CBOM XMMUYECKHUIN COCTAB U KOJUYECTBO 3arps3HAKUX MIPUMECEH.
Takum 0oO6pa3oM B HacCTOsIIEEe BpeMsI CYLIECTBYIOT HeXeJlaTeJbHbIe TpeOOBaHuUs,
YTOOBI CUCTEMbI OYMCTKHU BBIXJIOMHBIX T'a30B WU MOAU(PUKALMU KOHCTPYKIUNA KaMep
CrOpaHHs C KUCJIOPOIHBIM rOPEHUEM TOIUIMBA JJIsI KAXKJOW YCTaHOBKH
NPOEKTUPOBAIUCH MHAUBHAYAIBHO MOJ KOHKPETHBINH BUJ TOIIMBA C KOHKPETHBIM
XUMHUYECKUM COCTABOM.

B coBpeMeHHOM ypOBHE TEXHUKH, HAMPUMED IJIs YIJisl, OOBIMHO HUCIOIb3YETCS
OYeHb 0OJIbINAsl eTUHUYHAS KaMepa CropaHusi, CHaOKeHHAsl BePTHKAJbHBIMU TOJIBIMH
CTeHKaMH WJIM CIIUPaJIeBUIHBIMH MOJIBIMA CTEHKAMU, B KOTOPBIX BbIpa0aThIBAETCS map
MO/ BBICOKUM JaBJIEHUEM U TOBOIAUTCS JO MEPErpeTOro COCTOSHUS B OTIAEIbHOM
CeKLHU maporneperpesarensi. B kxpymHorabapuTHON kaMepe CrOpaHUsl MOTYT
BO3HHMKATh 3HAYUTEJIbHBIE TEIJIOBbIE MOTEPHU, U BOOOIIE OHA MOABEPIKEHA
MOBPEKICHUSIM, a TaK)Ke 00pa30BaHUIO HAarapa B ropejikax M Ha Mepearlux Terio
paIualMOHHBIM U KOHBEKTHBHBIM CITOCOOOM MOBEPXHOCTAX U IPYTUX KOMIIOHEHTAX,
bopMHUPYEMOTO YrOJIbHOUW 30JI0H, MIJIAKOM U KOPPO3UHHBIMU KOMIIOHEHTAMHU, TAKUMHU
kak SOx, HCl, NOx u T.11., conepkaHue KOTOPBIX B MPOAYKTAaX FOPEHUS 3aBUCUT OT
KOHKPETHOTO HCIIOJIb3YeMOro yriisi. Takue mpuBeeHHbIe B Ka4eCTBE IpUMepa
HEIOCTATKH MOTYT B KOHEYHOM UTOTe MPUBECTU K HEOOXOIUMOCTH MEPUOTUIECKOTO
npekpalieHusi paboThl BCell yCTAHOBKHU JJIsI PEMOHTA UJIU 3aMEHBI TOBPEKISHHBIX WU
KOPPOAUPOBAHHBIX JeTaliel u (UJIM) IPYTrUX KOMIIOHEHT U MOTYT TaKuM oOpa3om
MPUBECTU K CHUIKEHUIO BO3MOKHOCTH MCIOJb30BAHUS YCTAHOBKU U TPYIHOCTSIM B
KOMITEHCAIUH TTOTEPHh B MPOU3BOIUTEIbHONH MOIIHOCTH YCTAHOBKH MPH MPOCTOE.

Cy1nHOCTh U300peTeHUus

BbIHleHepe‘—II/ICJIeHHbIe U ApYyrue 3anpoChbl YAIOBJICTBOPECHBI B HACTOALIEM
n300peTeHnn, B KOTOPOM 00eCrneuynBaeTCsl yCTAHOBKA JUISl COKUTAHUS TOTLIMBHOMN
CMecCH, CoaepkKalas CMECUTENbHOE YCTPOHUCTBO, BBIMOJIHEHHOE C BO3MOXHOCTBIO
CMEIINBAHUS YTJIEPOJHOTO TOIIMBA ¢ 00OTAeHHBIM KUCIOPOIOM U paboduM TeJioM
(Tekydyeii cpenoii) ¢ o6pazoBaHUEM TOTJIMBHOW CMECH M yCTPOMCTBO KaMephbl
cropanusi, GOpMHUPYIOIIEee KaMepy CrOpaHus, UMEIO Y0 BXOIHYIO 4acCTh,
Pa3HECEHHYIO MO AJUHE OT NPOTUBOJIEKALIEH BBIXOJHOW YaCTH U BBINIOJHEHHYIO C
BO3MOHOCTBIO MpHUEMA TOMJINBA AJIA CXKUTAHHUA €r0 B KaMEpPE CropaHus npu
TeMIiepaType ropeHusi ¢ oopasoBaHueM MpoAyKToB ropenusi. Kamepa cropanus

BBIMMOJIHEHA C BO3MOXHOCTBIO HAMIPAaBJICHUA TPOAYKTOB IrOPEHUSA MPOAOIJIBHO K
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BBIXOJHOW 4aCTHU. Y CTPOMCTBO KaMepbl CTOPAHUS COAEPKUT 3JIE€MEHT 3aLUUTHOU
000JI0YKH BBICOKOTO JAABJICHUS, IOPUCTBIH, PACIIONOKEHHBIN MO EPUMETPY
TPAHCIUPALUOHHBIN 3JIEMEHT (T.€. UMEIOINHI MOPbI, CKBO3b KOTOPBIE IPOHUKAET
TeKyd4as cpeza), 1o MeHbIel Mepe YaCTUYHO (OPMUPYIOLINN KaMepy CrOpaHus U 1o
MEHbIIEH Mepe YaCTUYHO OXBAYEHHBIH 3JIEMEHTOM 3aIUTHONW 000JIOYKH BHICOKOTO
naByeHus;, u y3ea Gopcyrku. TpaHCIUPALIMOHHBIN 3JIEMEHT BBITIOJHEH C
BO3MOXKHOCTBIO HaNIPABJIEHUs CKBO3b HET'O TPAHCIHPALMOHHON CyOCTaHLIUH B KaMepy
CrOpaHusi B OCHOBHOM PaBHOMEPHO IO €ro MEPUMETPY, TaK YTOOBI MOTOK
TPAHCIUPALMOHHON CyOCTAHIIUN HAIMPABJISAJICS B OCHOBHOM IO KaCaTEJIbHOU K
NEePUMETPY TPAHCTUPALMOHHOTO 3JIEMEHTA U TI0 BUHTOBOW JIMHUU BOKPYT €ro
nepuMeTpa U B MPOJOJIBHOM HAIPaBJIEHUH MEXKAY BXOJAHOH 4aCThIO U BBIXOAHOMU
YacCThIO, MPEAOTBpAINasi B3aNMOAEHCTBHE MEKAY MPOAYKTAMH FOPEHUS U
TPAHCIIUPALUOHHBIM 3JIEMEHTOM. Y3ell POPCYHKH BBINOJIHEH ¢ BO3MOKHOCTBIO
npueMa TOMJIUBHON CMECH U3 CMECHUTENIbHOTO YCTPOMCTBA U €€ OAAYH BO BXOIHYIO
4aCTh KaMepbl CTOPAHHS B HANIPABJICHUH, IPOTHBOIIOJI0XKHOM HJIN COBIAAOIIEM C
BUHTOBBIM MTOTOKOM TPaHCIUPALUOHHON CyOCTaHIIUM.

Kak Oyner Goree siCHO U3 HMXKECIENYIOIETO OMUCAHUSA, OCHOBHONH TEXHUYECKUN
pPe3yJIbTaT HACTOSIETO N300PETeHUsSI OTHOCHUTCS K MOBBIIICHUIO 3PP EeKTUBHOCTH
YCTaHOBKH JJIsl C)KUTAHMS TOMJIMBA U, B YACTHOCTH, K MOBBIIEHUIO 3()(EeKTUBHOCTH
CXKUTAHUS NPU OJHOBPEMEHHOM YMEHbIIEHUU radapuToB 000OpynOBaHUS U
KaIUTaJbHBIX 3aTPaT U NPEAOTBPALIEHUH NTOBPEXKAEHUI CTEHKH KaMepbl CTOPAHUS .

B HexOTOpBIX clydasix BBOA TPAHCHUPALMOHHONH CYOCTaHIIMH B KaMepy
CropaHus MOXeT obecredynBaTh TPEOYEMYIO BBIXOIHYIO TEMIEpPaTypy MPOIYKTOB
ropeHus. Y CTAHOBKA MOJKET TaKXKe COAepPIKaTb YCTPOMCTBO Mpeodpa3oBaHus,
BBIMTOJTHEHHOE C BO3MOKHOCTBIO MMPHEMa MPOIYKTOB TOPEHHUSI M KOTOPOE pearupyer Ha
NOCTYIJIEHHE NMPOAYKTOB FrOpPEHHs NMpeoOpa3oBaHUEM 3aKJIIOYEHHON B HUX TEIJIOBOM
SHEPTUH B KHHETHYECKYI0 YHEPTHIO.

B npyrom 4acTHOM BapHaHTE BBIMOJIHEHHS KHCIOPOIHOE CXKUTAHHUE YIIEPOTHOTO
ToruBa (M (MJIM) yIII€BOJOPOAHOIO TOTIJIMBA) MOXKET TaK)Ke BKJIIOYATh OT/AEJICHHUE B
OCHOBHOM YHCTOTO KHCJIOPOAa OT Bo3nyxa (unu obecneueHrue ApyruM Crocodom
TaKOro B OCHOBHOM YHCTOI'0 KHCJIOPOJIa) U €r0 UCIIOJIb30BAHNE B MPOLECCE TOPEHUS
IUJTs1 TIONTYY€HUsI IPOAYKTOB TOPEHHs, B OCHOBHOM CBOOOJHBIX OT a30Ta U COJEPIKAIMHUX
AUOKCHUL yrieponaa u BoasiHoW nap. O0oramenHble AUOKCUIOM YIIepoaa MPOAYKTHI
ropeHus (BIOCIEICTBUHU OXJIAXKAEHHBIE N KOHACHCUPOBAHHBIE C TOMOIIBIO BOJIBI)

MOTYT OBITH 3aTEM CACJIaHbl IPUTOAHBIMHA AJIA MOCICAYIOECTroO KOMMEPIECKOTO
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UCIIOJIb30BAaHUA, HAPUMEP NPU A00bIYe HEPTH BTOPUUYHBIMU METOAAMHU HIIH TIPU
n00pIue IPUPOAHOTO ra3a BTOPUYHBIMH METOJaMH, MJIM JJIS 3aKaYKH B
M30JIUPOBAHHBIA T'€0JIOTHUECKHH MIacT (€ MOCIeAYIOI UMY KOHAeHCalluel 1
ounctkoii). [Ipu paboTe cucTemMbl MPOU3BOACTBA YHEPTUU C KUCIOPOIHBIM CKUTAHUEM
TOIUTMBA MOXET OBITh TakKe o0ecreueHa BO3MOKHOCTh U3BJICUEHUs THOKCUIA
yriaepoja u3 TOIUIMBA, MOJYy4aeMOTO IPU BBICOKOM AABJIEHHUU, YTO JAaeT SKOHOMHUIO
SHEPTUH 32 CYET CHUIKEHUS MJIU YCTPAHEHUsI HEOOXOAUMOCTH B CXKATHH JUOKCUIA
yriepona. Kpome Toro, pabora mpu BEICOKOM J1aBJIEHHH MOKET 00eCIeuYnBaTh
BO3MOJXKHOCTb UCIIOJIb30BAHUSI B 9HEPreTHUECKOM LIUKJIE€ OUHIIEHHBIX MPOAYKTOB
TOPEHUs MPH UX CMENINBAHUU C COOTBETCTBYIOIIUM HAarpeThiM pabOuUM TEJIOM, TAKUM
kak CO, unu nap. Pabora sHepreTH4ecKkoi CHCTEMBI NPHU BBICOKOM JABJICHUU MOXKET
TaK)K€ MPUBECTH K CHIDKEHHIO O0OBEMHOTO pacxo/a TeKy4el cpeabl B SHEPTETHYECKOM
LIUKJIE, YTO CHIDKAET rabapuThl 00OPYIOBAHUS U KaMUTaJbHBIEC 3aTpaThl. Jpyrum
Ba)XHbIM YaCTHBIM BApHAHTOM BBINIOJHEHUS BJsSIETCS] Kamepa CropaHus ¢
KHCJIOPOJHBIM CXKUTAaHHEM TOIUIMBA, paboTaromas mpu BEICOKOM IABJIEHUH U
obecnieueHHast CPECTBOM PEryJIUPOBAHUS TeMIepaTyphl. LIUKINIHOE HCIIOIb30BAHNE
COOTBETCTBYIOLIEH TeKy4YeH cpeabl, TAKOH Kak ra3oo0pa3Hble IPOAYKTHI TOPEHHUS], UIIH
AUOKCHUJ yIieposa, UM BOAA, UJIK nap (Harnpumep, U3 peuupKyJJAIUOHHOTO MOTOKA),
A7 TPAHCIUPALUOHHOTO OXJIAXKAEHUS U 3aLIUThl CTEHOK KaMephbl
CropaHus/BHYTPEHHETO NMPOCTPAHCTBA MOXKET TAKXK€ CIYKUTh JJIs PETyJIUPOBAHUS
TeMIepatrypbl ropenusi. [IoTok TpaHCTIUPALMOHHOI CyOCTaHLIMHM CKBO3b CTEHKH
KaMepbl CTOPAHUS MOXKET TAK)K€ CIYXKUTb JUJIsl yCTPAHEHUsI OBPEXKIECHUN CTEHOK
KaMepbl CrOpaHMs M3-3a BO3EHWCTBHS TeIIa UM yAAPOB 30JIbl WU KUAKOTO IITaKa.
Takum oO6pa3zom obecrneuynBaOTCS NeliCTBEHHbIE BBICOKOE JaBJI€HHE U BbICOKAs
TeMIepaTypa TOPEHUs, YTO MOYKET OBbITh HCIOJIb30BAHO AJISI CKMUTAHUS PAa3IMUHBIX
ra3o00pa3HbIX, XKUJKUX UM TBEPIBIX TOIJIUB WUJIN TOILUIMBHBIX CMECeH mpu
YAOBJIETBOPEHUH PA3JIMYHBIX TPEOOBAHHH, UTO SABISAETCA CBOWCTBOM CHCTEMBI
BBIPAOOTKHU SHEPTHH, MOTYIIEH NefiCTBOBATh CO 3HAYUTEIbHO OOJNbInei
3 PeKTUBHOCTBIO U MPU O0JIee HU3KHUX KAMUTAJIbHBIX 3aTpaTax, 4eM IMpHu
CYyLIECTBYIOLIUX TEXHOJOTHUSAX. B HEKOTOPBIX ciydasx Kamepa CrOpaHusi MOXKET
paboTaTh Tak, YTOOBI CO3/1aBATh MPOAYKTHI TOPEHUS, COAEPIKALINE BOAOPOI H
MOHOOKCHJ yTJIepOia, KOTOPbIE MOTYT YIOBJIETBOPSATh TPEOOBAHUAM MOCIENYIOIUX
IPOLIECCOB, OTIUYHBIX OT BBIPAOOTKH SHEPTHUH.

B eme oqHOM 4aCTHOM BapHaHTE BBIOJHEHHUS HACTOAIIETO H300peTeHus

o0ecrneunBarOTCs CIOCOOBI U YCTPONCTBA, CBSA3AHHBIE C KAMEPOI CropaHus,
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paboTaromeii npu BHICOKOM AABJIEHUH M BBICOKOH TeMmeparype, ¢ BBICOKOH
3($exTUBHOCTBIO, 3aIMUIIEHHON TPAHCTIUPAIIMOHHON TeKy4el cpenoii, padoTaroiei
Ha KUCJIOPOAHOM CKMI'aHUM TOIUIMBA, KOTOpasl MpeJHa3HauYeHa AJsl IPUMEHEHUs,
HanpuMep, NpU NPOU3BOACTBE S3HEPTUHU, HAIPUMED, B COUETAHUU C SHEPTEeTUYECKUM
LUKJIOM, B KOTOpoM ucnonb3yioTes CO, u (unn) HyO B kayecTBe pabouero tena. B
TaKOM MPUMEHEHUU Kamepa CTOPaHHs MOKET ObITh 3a1eHiCTBOBAHA B OKHCIUTEIBHOM
pexuMe, IpU KOTOPOM BhIpabaThiBaeMblie B HEW MPOIYKTHI TOPEHUS COAEPKAT
KHCJIOPOJ ¢ KOHI[eHTpalue B auanazone npudnusurenbuo or 500 ppm g0 3 mon.% u
MOHOOKCHJ yIJIepOoJa C COAep KaHueM HUXKe mpubnau3uteapHo 50 ppm,
NPEeANOYTUTENBHO HIKe nMpudnu3uteapbHo 10 ppm MonsipHbIX. B npyrom yacTHoM
BApUAHTE BBHIMOJTHEHHS KaMepa CrOpaHHsi MOXKeT OBbITh 3a71eiCTBOBaHA B
BOCCTAHOBUTEJIBHOM PEXUME, IPU KOTOPOM IOJyUeHHbIE NPOAYKTHI TOPEHUS HMEIOT
ONM3KYIO K HYJIF0O KOHIEHTPAIUIO KHUCIOPOia U ColepIkaT HekoTopoe konnuectso CO

u Hy, PaboTa B BOCCTAHOBUTEIBHOM PEKUME MOXKET OBITh OPraHU30BaHA TaK, YTOOBI

Makcumu3uposath BeipadboTky Hy u CO u MmunuMusuposats norpednenne O;
BoccTanoBUTENBHBIN pEeKUM pa0OThI MOXKET UMETh MPEUMYIIECTBA HE TOJIBKO PHU

BbIPAOOTKE SHEPTUH, HO TaKKe MPH NMPOou3BoAcTBe Hy nnu cuHTeTHYECKOro rasza Ha

ocHoBe Hy+CO. B yacTHBIX BapuaHTax BBIIOJHEHUs padoyee NaBlIeHUE MOXKET
JeXaTh B quamnaszoHe npubnausutenbHo ot 40 no 500 Gap, U IpeANOYTUTENBHO 1O
MeHbLIel Mepe 80 Gap, U TeMnepaTypa NpOAYKTOB F'OPEHHS] MOXKET B OCHOBHOM
JexaTh B quanaszone npudausutenbHo ot 400 no 3500°C.

B BapuaHTax BBIMOJHEHHS, BKJIIOYAIINX BbIPAOOTKY 3HEPTHH, 4acTh paboduero
TE€JIa BBOOUTCA B KaMEPy CropaHus BMECTEC C TOIIJIMBOM U OKHUCIIHUTECIIEM (TO €CThb
O6OFaH.IeHHbIM KI/ICJIOpOI[OM) AJI COKUTAHUA, TaK UTO MOJNyHacTCsA MOTOK Tequei?I
cpenbl (MIPOAYKTOB TOPEHHSI) MO BHICOKUM JTaBJIEHUEM U C BBICOKOU TeMIepaTypoH,
comepxkamuii padboyee TENO U MPOAYKTHI ropeHus. Pabouee T€10 MOKET BBOJAUTHCS
CKBO3b 3alIUIIEHHbIC UCTIAPEHUEM CTEHKU KaMepbl CrOpaHuu U (HJIN) Yepes
AOTOJIHUTECIIbHBIC TOUKHU BIPBICKUBAHUSA, CYIICCTBYHOIIHUE B KaMEPEC CropaHus.
Pabouee Teno, cienys nporeccy ropeHuss U CMEIINBAasiCh C MPOAYKTAMH TOPEHUS MPH
UCIIAPEHUH, MOXKET UMETh TEMIIEPATYPY, MPUTOAHYIO (TO €CTh JOCTATOYHO HU3KYIO)
AJIE BBEACHHA HEMOCPEACTBCHHO B CPEACTBO Bblpa6OTKI/I OHEPIruu, TaKOEC KakK Typ6I/IHa.

B Takux cnygasx obmee konnuecTBo paboUero teja, BBOJUMOrO B KaMepy CrOpaHHs B
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Ka4yecTBe pa30aBUTENIsI MPOAYKTOB TOPEHHS, MOXKET OBITh TOAOOPAHO TAKUM, YTOOBI
obecneunBaTh BBIXOAHYIO TEMIIEPATY Py OOLIETO MOTOKA pabouero Tena, BIXOAAIETO
U3 KaMepbl CrOpaHusi, KOTOpasi COOTBETCTBYET BXOJHOMN paboueil Temnepatype u
TaBJICHHIO YHEPreTH4Yeckoi TypOuHsl. IIpenMyinecTBo n300peTeHns 3aKI0YaeTcs B
TOM, YTO MOTOK TE€Ky4eil Cpeabl MpU pacIIUpPEeHUH B TypPOMHE MOXKET MOAAEPKUBATHCS
IPU OTHOCHTEJIBbHO BBICOKOM AABJICHUH, TAK YTO KOIPOUIUEHT JaBJeHUs B TypOuHe
(TO ecTh OTHOLIEHME JABJICHUS HA BXOJAE K AABJICHHUIO Ha BbIXOJE TYpOUHBI) OCTaETCS
MeHee npudnusuTenbHo 12. [TOTOK Teky4el cpeabl MOXKET ObITh TOMOJHUTEIbHO
oOpaboTaH B mpoLecce pa3aesieHUus] ero KOMIOHEHT, KOTOPbIH MOXKET BKJIIOYATh
NpONyCKaHUE OTOKA TeKy4el cpenbl uepe3 TemiooOMeHHUK. B yacTHOCTH,
pacmupeHHoe pabodee Teo (MO MeHbIIEH Mepe 4acTh KOTOPOT'O MOXKET OBITh
OTBeleHa OOpaTHO M3 MOTOKA TEKy4Yel Cpenbl) MOKET OBbITh MPOMYLIEHO Yepe3 TaKoi
e TeTIOOOMEHHHUK I HarpeBa HaXOAAIIEeTOCs MMOJ BBICOKHM AaBJIeHHEM pabodero
TeJla 10 BBEJACHHS €ro B KaMepy CTOpaHus. B HEKOTOPBIX BapHMaHTaX BbIMTOJIHEHHS
nzo0pereHus odbecrnednBaeTcs padOTAOIasi IPU BHICOKOM JABJIEHUH C KHCIOPOJAHBIM
rOpeHNEeM TOIUIMBA KaMepa CrOopaHus, MpeaHa3HaueHHas [JIs IPUMEHEHHUs B CHCTEMax
NPOM3BOACTBA SHEPTHH, CIIOCOOHBIX BbIPA0ATHIBATh SHEPTHIO C BHICOKOM

5} PeKTUBHOCTBIO U MPU HU3KUX KAMUTAJIbHBIX 3aTPaTax, a TAK)Ke MPOU3BOJUTH B
ocHOBHOM 4ucteii CO, nox nasiaeHueM B TpyOONpoOBOE, HANPABJIsIEMbIH Ha
KOMMepUeckoe ucrnosb3oBanue unu yaanenue. CO) MoxeT ObITh TaKke
PELUKINPOBAH B CUCTEMY NPOU3BOJCTBA SHEPTUH.

B npyrux BapuaHTax BBINOJHEHUS U300pETEHUsS] CIIOCOOBI M CUCTEMBI CIKUTAHUS
MOTYT OBITh BBIMOJHEHBI C BO3MOKHOCTBIO HUCTIOJIB30BAHMS CAMBIX Pa3HOOOpPa3HBIX
UCTOYHHUKOB TOTIMBa. Hampumep, B nmpeanaraeMoi B u300peTeHun
BBICOKO3(p(HEKTUBHOI KaMepe CropaHus MOTYT HUCIIOJIb30BAThCs ra3000pa3HbIe
(HampuMep, MPUPOIAHBIN a3 WM U3BJICUEHHBIN U3 yIJIA ras), )Kuakue (Hampumep,
yIJIeBOOOPOABI, OUTYMBbI) U (MJIH) TBEpAbIe (HAIPUMEp, YIONb, JIUTHUT, HEPTIHOMN
KOKC) TorunBa. Kak anpTepHaTHBA K MEPEUNUCICHHBIM, MOTYT OBITh AaXe
UCIIOJb30BaHbI APYTHE TOIMJINBA, TAKHE KaK BOAOPOCITH, OMomMacca UllH JII0Oble Ipyrue
IPUTOAHBIE TOPIOYNE OPTAHUYECKHUE MAaTEPHATIbI.

B apyrux 4acTHBIX BapuUaHTaX PacKpbITbIE CIOCOOBI U CUCTEMBI, IPU UX
KOMOMHALMK C SHEPTeTUYECKUMU cucTeMaMu ¢ ynasinuBanueM CO; mox naBieHuEM B

TpyOonpoBoae, MOTYT OBITh MOJE3HBI B TOM, UYTO UX 3P (PEKTUBHOCTD MOXKET
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npeBbIaTh 3PPEKTUBHOCTD JIYUIIHX COBPEMEHHBIX 3JIEKTPOCTAHINM, PadOTar0 MHUX
Ha MapOBOM LHUKJIE CO CKUTAaHUEM YTJIsl, KOTOpPble He 00ECIeYnBAIOT YJIaBJIHNBAHUE
CO,. Hanpumep, Takue CymEeCTBYIOLINE 3JEKTPOCTAHIIUHN B JIYUIIEM CJIydae MOTYT
A0CTHYb KO3 PULMEeHTa MONEe3HOr0 AeHCTBH, paBHOrO Npubnu3uTenbHo 45%, npu
paboTe Ha CMOJIMCTOM yTIJie U NaBjieHuHu B KoHaeHcope 1,7 aroiima Hg (43 mMm. pT. CT.).
B mpencraBieHHBIX BapUAaHTAX BBIMOJHEHHS] CHCTEMbI TAKOH K.1.J. MOKET OBITh
npeBblleH, Hanpumep, npu noxade CO, nox nasnenuem 200 Gap.

B npyrom 4acTHOM BapHaHTE BBIMIOJHEHUS U300peTeHUss 00eCceunBaeTCs
BO3MOKHOCTh CHUIKEHUSI PU3NYECKUX PAa3MEPOB U KAMUTAJIbHBIX 3aTPAT ISl CUCTEMBI
BBIPaOOTKH SHEPTUH MO CPABHEHUIO C CYIIECTBYIOIIUMH TEXHOJOTHUSIMH, B KOTOPBIX
UCIIONB3yeTCs aHAJIOTHYHOE TOMInBO. ClenoBaTeabHO, IpeaiaraeMble B U300peTeHUN
CrocoOBI U CUCTEMBI MOTYT BHOCHTb CBOU BKJIAJ MJIM UHBIM 00pa3oM CrocoOCTBOBATH
CYyIIECTBEHHOMY CHUKEHUIO CTOUMOCTH CTPOUTENbCTBA JJISl TAKUX CHCTEM
MPOU3BOJACTBA SHEPTHHU, 3 OTHOCUTEILHO BbICOKAs 3P (PEKTUBHOCTD TAKUX CUCTEM
MOKEeT MPHUBECTU K CHUKEHHUIO CTOMMOCTH BbIpa0aThIBAEMbIX 3JIEKTPUUECTBA WU
SHEPTHUH, & TAKKE K CHIIKEHUIO MCITOJIb30BAHUSI OPTaHNYE€CKUX TOILIHB.

B onHOM M3 4aCTHBIX BaPUAHTOB BBIOJHEHHS HACTOSIIET0 U300peTeHHs
npeaaraercs crnocod MpoM3BOACTBA SHEPTUH, BKJIIOYAIOIUN HCTIONb30BAHUE TAKOTO
pabouero Tena, kak CO, u (unu) HyO. B HeKOTOpbIX BapuaHTaX BBIMOJHEHUS CIOCOO
MOXET BKJIIOYaTh BBEJEHHE B KaMepy cropaHus Harperoro, cxaroro CO, u (unn)
neperperoro napa. [Ipeanouturenpno CO, u (MaM) map MOTyT BBOAUTHCS B KaMepy
CrOpaHus MOJ JaBJIEHUEM MO MeHbInel Mepe npubausutenbHo 80 6ap. CO, u (unm)
H,O mMoryT BBOAUTHCS B KaMepy CrOpPaHUs C IBYX WM HECKOJIbKUX OTAEIbHBIX
mecTtonoyioxenuit. Yacte CO, u (unun) HyO MoskeT cmemuBatbesi ¢ Oy ¥ TBEPIBIM,
JKUJKUM, Ta3000pa3HbIM HJIH CBEPXKPUTUYECKUM TOTJIUBOM, TaK YTOOBI TEMIEPATYPY
B KaMepe CrOpaHUs MOKHO ObLIO ONIPENessiTh, HCXOAS U3 PACUETHOTO 00beMa KaMephl
cropanusi. Ocrapmasics 9acth Harperoro CO, u (Wn) meperpeToro mnapa 3aTeM
BBOJUTCS B KAMEPY CTOPAHHUS ISl OXJIAKISHUS MPOAYKTOB FOPEHUS TyTeM
HEMOCPEICTBEHHOTO CMEIINBAHUS C HUIMH JI0 JOCTHKEHUS 3aJaHHON oO1ei
BBIXOJHOW TEMIEPAaTypbl NOTOKA TEKYy4€H Cpebl, JexKallel B 1uana3oHe
npubnu3urensHo oT 400 go 3500°C, uTo MOkeT TpeOOBATHCS AJIsI CUCTEMBI

npousBoacTBa 3Hepruu. B Takux ycnosusax CO, u (mnu) HyO moryT cmemuBaTthes ¢
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NPOAYKTAMH FOpPEHHUs], 00pa3yIOUUMUCS IPHU C)KUTAHUU TOIUIMBA, U C OKHUCIUTENEM,
TaKUM KaK KHCJIOPOJ C CopepKaHueM Boie 85 Mo %, g monydeHus IoToKa
TeKyuel cpeabl ¢ 3alaHHON Temnepatypoi, conepxamero CO, u (unu) H,O. B
KOHKPETHBIX BAPHUAHTAX BBIMOJHEHUS BBIXOAHASI TEMIIEPATypa MOTOKA TeKy4el Cpembl
MOJKET JIe’)KaTh B quanaszoHe npudansurenpbHo ot 400 no 3500°C. B apyrux 4acTHBIX
BAPUAHTAX BBIXOAHOH MOTOK TEKydell Cpeabl MOKET pacIIUpATHCS B TypOUHe,
NPOU3BOAS SHEPTHUIO (TO €CTh, BhIpaOaThIBAsK HJIEKTPUIYECTBO U3 SHEPTHH, BBOJUMON B
TypOuHYy).

B HEKOTOpPBIX YaCTHBIX BAPHUAHTAX BBIMOJHEHUS H300pETEHUS MOXKET OBITh
NOJIE3HBIM Harpes pabodero Tena naxe g0 0ojiee BBICOKOU TEMIIepaTyphl mepen
BBeAeHHEeM B kamepy cropanus. Hanpumep, CO;, u (mnm) HyO mMoryT ObITh HarpeTsl
nepes BBEICHUEM B KaMepy CrOpaHus A0 TeMIEpaTyphl, COCTABISIOIIEH M0 MEHbIIEH
mepe npubnusutenbHo ot 200 no 700°C. B npyrux yactHbix Bapuantax CO; u (unn)
H,0 moryT ObITh HarpeThl Mepea BBEJCHUEM B KaMePy CrOpaHUs 10 TEMIIEPaTyphl,
cocrapisiromeii npudnusurensHo ot 700 1o 1000°C. B HEKOTOPBIX YaCTHBIX
BAPUAHTAX TAKOE HAarpeBaHHE MOJKET BBIMTOJHATHCS C UCIIOJIb30BAHUEM
Termoo0MeHHOro ycrpoiicrsa. Kak Takke packpbITO B JAHHOM OINHMCAHUH,
AHAJIOTUYHBIA TENJIOOOMEHHHUK MOXET ObITh HCIIOJb30BaH JJIsl OXJIAKIEHHUS ITOTOKA
TeKyuel cpeabl, BBIXOASLIErO U3 BhIpa0aThIBAIOLIEH S HEPTUIO TYPOUHBI.

AHaJIOTHYHO KaMepa CropaHHUsi MOXKeET ¢ ycrnexoM paborars npu 6osiee BHICOKOM
JaBJICHUHU, UCIOJB3Yys pabouee Teso, cnocodHoe 00eCcneYnBaTh OUYeHb BHICOKYIO
s pexTuBHOCTH UKIA BRIpaboTkH 3Hepruu. Hanpumep, kamepa cropaHus u
BBeJEHHAs 4yacTh pabouero tena Ha ocHoBe CO; u (mnmn) HyO MoryT HaxoauThes oz
JaBJIEHUEM IO MeHbIIeH Mepe mpubnusutenbuo 200 6ap. B npyrux BapuaHTax
BBITTOJIHEHUS TaBJICHUE MOJKET JiexKaTh B AuanasoHe npubnusurensro ot 200 go 500
bap.

B HEKOTOPBIX YaCTHBIX BapHAHTaX 4acTb pabouero Tena, BBEIEHHOIO B KaAMEpPY
CrOpaHus, MOXET OBITh UCIOJIB30BAHA KAK PELUKINPOBAHHBIN MOTOK B OCHOBHOM

guctoro COj, Tak YTO HEKOTOPOE KOJMYECTBO BOABI B paboueM Teyie MOsBISETCS U3
tornBa. KoneuHo, B kauecTse pabouero tena MoxeT ObITh ucnons3osan CO; oT

BHCIIHETIO HCTOYHHKA.
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IToTOok Tekyuen cpenbl, BBIXOAAIIUN U3 KaMEePbl CTOPAHUS, MOXKET CONEPKATh
pabouee teno Ha ocHoBe CO; u (mnn) HyO, a Takke ogHY UK HECKOIBKO APYTUX
KOMIIOHEHT, TaKUX KaK NPOAYKTHI TOPEHUsI, OJyUar0IKeCcs U3 TONJINUBA B MpolLecce
ero cxxuranus. I1oTok Texyuei cpenbl MOXET COAEpPKaTh TaKUEe KOMIIOHEHTBI, Kak
H,0, SO;, SO3, NO, NO,, Hg, HCI mitoc n30bITOUHBIN KUCIOPOJ C COAEPKAHUEM B
nuanaszone npubausutenbHo oT 300 ppm 10 3 Moa.%. B apyrux 4acTHBIX BapHaHTax
BBIXOJAIIUN MOTOK TEKy4Yell cpeabl MOXKET COEPIKaTh IO MEHbIIE Mepe
u3mensitouuecs: noau Hy u CO u uMeTh B OCHOBHOM HyJeBoe conepkanne O;.

Kamepa cropaHus MOXeT cofepkaThb BXOJHOE COMJIOBOE YCTPOUCTBO, Uepes
KOTOPOE BBOJATCS TOIUIMBO ILIIOC KUCJIOPOA IIOC YacTh pabovero Tejna B KaMepy
CrOpaHus, Iie€ HAUMHAETCS U MOAAEPIKUBAETCS CTAOMIIBHOE TOPEHHE B OKUCIUTEIbHOM
UM BOCCTAHOBUTEJIBHOM PEXHUME B 3a/laHHOM JlMaNa3oHe 3Ha4yeHUN TOMJIUBHOTO
NOTOKA, COCTaBIAImEro 00pHO mpudian3uTenpHo ot 50 1o 100% npoekTHOH
BEJINUMHBI. B HEKOTOPBIX YaCTHBIX BAPHAHTAX BBIMOJHEHHS pabodyee NaBICHHE MOXKET
npeBbIaTh Npudau3uTensHo 150 6ap, U mpu TaKOM JaBJIEHUH KHCIOPOI MOXKET OBITh
BBeaeH Kak ogHopaszHasa cmech ¢ CO, U TONIMBOM, TAKUM KaK IPUPOAHBIN ra3, UIU C
KUAKOCTBIO, TAKOW KaK NMPOAYKT MEePEeroHKU HeQTH, NJIs NOCTHNKEHUs TpeOyeMoil
Temnepatypsl aguadbarudeckoro muameHu. Ecinu npu Takom BeicokoM aaBiaernu CO;
HaXOJUTCS MpHU TeMreparype Hroke npubiausutensHo 100°C, To ero mioTHOCTh
AOCTaTOYHO BBICOKA UISl yAEPIKAHHS JOCTATOYHO KPYIMHOM (paKkIuy MOPOIKOBOTO
yris ¢ o0pa3soBaHHEM CyCHEH3UU, KOTOPasi MOXKET OBITh IPOKayaHa HACOCOM,
pacCUMTAHHBIM Ha BBICOKOE JIaBJIEHHE, COOTBETCTBYIOIIEe TpeOyeMOoMy NaBJIEHUIO
TOPEHUs U AABJICHUIO B TPYOONMPOBOAE, 1O TOYKU CMEIIUBAHUS, I/1e JOOABISETCS
cBepxkpurndeckas cmecb CO, u Kkucimopoaa s nojiydeHus: TpedyemMoil TeMmneparypsl
annabaTHYecKoro miaMeHu B kKamepe cropanus. [IpeaBapuTenbHO CMeIIaHHbIE
paszbapnsromuit CO, ¥ KUCIIOPON JKeNaTEeTbHO NOJKHBI HAX ONUTHCS MpU o01meit
TeMmIlepaType, KOTopasi HH)Ke TEMIIEPATypbl CAMOBOCIJIAMEHEHUH TaKOW CUCTEMBI.
Temnepatypa notoka CO; MoxeT ObITh MOJOOpPaHa COOTBETCTBYIOLIEH TAKOMY
KpuTepuro. BXoHOE COMIo MOXET COAEpIKAaTh IPYINNy OTBEPCTUNH B HHKEKTOPHOMU
IUTACTUHE, KAXJ0€ U3 KOTOPBIX BHIOPACHIBAET TOHKYIO CTPYIO TOIJINBA, YTO

obecneunBaeT OBICTPYIO TEIUIONEPENady U CrOpaHue, CO3/1aBasi TEM CaMbIM 30HY
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CTaOUIIBHOTO TOPeHUs. Pa3Mepsl OTBEPCTUI MOTYT JIeXKaTh B AHAINa30HE
npubauszurensHo ot 0,5 1o 3 MM B [uamerpe.

CteHKHN KaMepbl CTOPAaHHUS MOTYT ObITh OOJIMIIOBAHBI CIIOEM IOPUCTOrO
MaTepuana, CKBO3b KOTOPBIH HAMpPaBIsAETCs U IPOXOAUT BTOpasi 4acTh
pasbasinsiromero nmoroka Ha ocHoBe COj u (unu) HyO. IToTok Texkyueil cpeapl CKBO3b
5TOT NOPUCTBIM TPAHCIIUPALIMOHHBIN CJION U, KaK BAPUAHT, CKBO3b JONOJHUTEIbHbIE
CpPeACTBa BBHIMOJHEH C BO3MOKHOCTBIO oOecreueHus: TpedyemMoi o0uei TeMnepaTypsl
BBIXOJTHOTO MOTOKA TeKyueil cpensl, Jexamei npudnusurenpno mexay 400 u 3500°C.
OTOT MOTOK MOJKET TaK)Ke CIYKUTh AJIs OXJaXXAEHUS TPAHCIIUPALUOHHOIO 3JIEMEHTa
IO TeMIIepaTypbl HUKE MAKCUMAJIbHO NOMYyCTUMON padoueil TeMnepaTypbl MaTepHania,
U3 KOTOPOTO BBIMOJHEH TPaHCNIUPALMOHHBIN 35eMeHT. TpaHcnupanuoHHas
cybcTaHmus, Takas kak pa3dasnsiromuii motok Ha ocHoBe CO, u (unu) HyO, MoxeT
TaK>Ke CIYKUTb AJIs MpeJOTBpalleHUs oNnajaHusl Ha CTEHKHU KUAKOTO UJIU TBEPAOTO
HIJ1aKa UM JPYTUX 3arps3HAKIMUX NpUMecel, HMEINXCs B TOILUIMBE, KOTOpbIe
MOTYT MPUBECTH K KOPPO3HH, 3arPsI3HEHUIO MJIM JPYTUM MOBPEXKAEHUSM CTEHOK. B
TaKUX CJIY4YasiX MOXKET OBITh JKeJaTeJNbHbIM HCIOIb30BATh IJIs1 TPAHCIIUPALTUOHHOTO
3JIEMEHTa MaTepHal ¢ Haayexaled (HU3K0H) TeNIONPOBOAHOCTHIO, YTOOBI MPHUCYINE e
JYy4UCTOE TEIJIO MOTJIO OTBOJAUTHCSA B paAuaIbHOM HallpaBIE€HUU HApPYyXKy depes
MOPUCTBIN TPAHCIUPALMOHHBIN 3JIEMEHT U 3aTE€M MePeaBaThCs 38 C4€T KOHBEKTUBHOU
TenJjaonepeaadu OT MNOBEPXHOCTEH MOPUCTOrO CJI0sl TEKy4el cpene, NpOoXoasiuen no
paanycy BOBHYTpPb K TPAaHCHHPALMOHHOMY cyor. Takas koHpurypauus Moxer
obecneuynBaTh BO3MOKHOCTh HarpeBa CIeAyILIel 4acTu pa30aBisomero noToka,
HaIrpaBJisieMOr0 CKBO3b TPAHCHUPALIMOHHBIN 3JIEMEHT, 10 TeMIepaTypbl, Jexaliel B
nuamnaszone npubauzutensHo oT S00 o 1000°C, 1 OAHOBPEMEHHO MOIIEPKUBATH
TeMIlepaTypy MOPUCTOTrO TPAHCNIHUPALMOHHOTO 3JI€eMEHTa B AUaNa3oHe, A0NYyCTHMOM
171 UCIIOJIb30BAHHOIO B HEM Martepuana. [Ipurogueie MaTepuanbl A IOPUCTOrO
TPaHCNUPALIMOHHOTO 3JIEMEHTA MOTYT BKJIIOUaTh, HAIpUMep, IOPUCTbIE KEPAMUKH,
CeTKM U3 TYTOIUIaBKUX METAJNIMYECKUX HUTEMN, HUINHAPUYECKHE CEKLUH C
NPOCBEPJICHHBIMU OTBEPCTHSMH U (UJIM) CJIOU CIIEYEHHOTO METaJUla WU CTIeYEHHBIE
MeTajinyeckue nopouku. Bropoe npenHasHaueHne TPAHCIUPALMOHHOTO 3JIEMEHTa
MOXET COCTOSITh B TOM, YTOOBI 00€CIeunBaTh B OCHOBHOM IOCTOSIHHBIMH,
HaIpaBJICHHBIN M0 PaAUyCy BOBHYTPb MOTOK pa30aBisArOMell TpaHCTUPAITUOHHON

Tequeﬁ Cp€Aabl, B TOM HUCJIC B IPOJOJbHOM HAIIPAaBJICHUU KaMEPbl CIOpPaHUA, AJIsA
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IOCTHKEHHUSI XOPOLIEero NepeMeLInBaHUs MEXAYy BTOPOH 4acThio pa30aBisoIero
NOTOKA U MPOAYKTAMH TOPEHHUs IPH NPOABUKEHUN PABHOMEPHOTO OCEBOr0 MOTOKA
BIOJIb JUIMHBI KaMepbl cropanusi. TpeTbe npeiHa3HaueHHe TPAaHCIUPALHOHHOTO
3JIEMEHTa COCTOMUT B JOCTHUIKEHHH CKOPOCTHU pa3baBisAOINel TeKy4Yel cpebl
paananbHO BOBHYTPb TaKOH, 4TOOBI co3naBath Oydep uiau apyrum obpazom
NPEnsSTCTBOBATh yaapaM TBEPABIX U (MJIM) KUIKUX IIJAKOBBIX BKJIIOUYEHHUH WU
APYTUX 3aTrPSI3HSIOUINX TPUMeECE, COIepIKALIUXCsl B POAYKTaX TOPEHUs, O
MOBEPXHOCTh TPAHCIHUPALMOHHOTO CJIOSI, MPUBOIAIIUM K €ro 3a0MBaHHUIO WU JPYTUM
nospexaeHusM. Takoi GakTop MoXkeT UMeTh 0co00e 3HAYEHUEe, HAIPpUMED, MPHU
CKHUTaHUHU TaKOTO TOIJIMBA, KaK yIroJib, MOCJIE KOTOPOTrO OCTAETCSI HHEPTHBIN
HEroprYnil 0cTaTOK. BHYTpEeHHSs CTEHKAa COCY1a BBICOKOT'O NaBJICHUS,
OXBAaThIBAIOI[Asl TPAHCIIUPALMOHHBIN 3JIEMEHT, TAK)Ke€ MOKET ObITh M30JUPOBaHA JJIs
OTIEeJIeHHs] OT OKPY’KaroLIeil Cpeibl BBICOKOTEMIIEPATYPHOIO BTOPOro pa30aBIisitoLero
NOTOKA BHYTPb KaMephl CTOpPaHUSI.

VYronp uiu Ipyrue TOIINBA C HEFOPIOUHUM OCTATKOM MOTYT OBITh BBEIEHBI B
KaMepy CropaHusi B BHJ€ CYCIIEH3UHU B BOJAE WIH, IPEANOUYTHTEIbHO, CYCIIEH3UHU B
xunkoM CO,. dKunkasi 4acTh CyCIEeH3UU BBIXOAUT U3 YHEPTeTUYECKON YCTAHOBKH MPH
TeMreparype, OJU3KOH K TeMIepaType OKpy KalIieil Cpeabl, U MO JaBICHUEM,
CaMbIM HU3KHM B HHEPreTHUYeCKOM Liukie. PasHuLa B 3HAYEHUU SHTAJIBIIUU HA MOJIb
MEXy BXOJHBIM COCTOSIHUEM CYCIIEH3UU M BBIXOJHBIM COCTOSIHHEM Ta3a B TaKUX
caydasix MokeT ObITh pubnusutenbuo 10 kkan/r-monb anst HyO v npubau3uTensHO
2,78 kxan/r-monb aisi CO,, 4To onpenensieT cymecTBeHHO O0Nbiny0 3P eKTHBHOCTD
UCIIOJb30BAaHUS TeKy4del cpenbl B Buae cycneH3un Hu ocHoBe CO,. Tpebyercs
HE3HAYHUTeJbHAsl IOMOJHUTENbHAS JHEPTUS B IPOXOASIIEM MO BHICOKHM JaBlIEHHEM

SHEPIreTUYECKOM LHUKIIE C UCITOJIBb30BAHUEM C02 B KQ4UE€CTBEC pa6oqero TECJAa, 4TOOBI

nonyuutsh xkunkuii CO, ¢ TemnepaTypoi, Jexameil B 1uana3zone NpuOIu3uTeIbHO OT
muHyc 30 no 10°C.

Temnepatypa ropeHust TOIINB, B OCHOBHOM TBEPJbIX, TAKUX KaK yrojb, U
OCTaBJIAKIIMX HETOPIOYUM OCTATOK, NPEANOUYTUTENbHO JIEXKUT B UaNa3OHe
npubmauzurensao ot 1800 no 3000°C. B Takux yClIOBUSX IIJIAK WIJIH APYTHE
3arpA3HALINE IPUMECH HaAXOAATCSA B BUJE KUJIKUX LIJAKOBBIX BKIIOYEHU,

00pa3yrImuUXCs U3 YaCTULl TOIUINBA, 3aKTIOYEHHBIX B MOAaBA€MON TOTJIMBHOM
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CYCIEH3MHU. DTH JKUJKHE IIJIAKOBbIE BKIOUYECHUS NOJKHBI OBITh 3(PPEKTUBHO yaaleHBI
ISl IPEOTBPALIEHHS 3arpsA3HEHUs SHEPTeTUUECKOH TypOUHBI UIN IPYTOro
000opyn0OBaHUs, PACIONOKEHHOTO HUXKE IO MOTOKY. Y JaJleHHe MOXKET OBITh
BBINIOJIHEHO, HAIPUMED, C UCMONb30BAHUEM LIUKJIOHHBIX CENapaToOpPOB, JOMATOUYHBIX
CenapaTopoB WJIM MHOT'OCJIOWHBIX OIrHEYIOPHBIX (PUIBTPOB C TPAHYIUPOBAHHBIM
HaIOJIHUTEJIEM, PACTIOJI0XKEHHBIX 10 OKPYIKHOCTH, & TAKXK€ C MOMOIIBIO UX
KOMOMHaUWU. B 4aCTHBIX BapHUaHTaX BBHIMOJHEHUS BKIOUYEHUS MOTYT OBITh yAaJEHbI
U3 BBICOKOTEMIIEPATyPHOI'O MOTOKA pabodero Teja Mmocjie10BaTeIbHO
YCTaHOBJICHHBIMHU LIUKJOHHBIMH cenapatopamu. s noctmxkeHus 3¢ eKTUBHOTO
yAAJEHHS MOCJIEeI0OBATEIBHO JOJKHBI OBITh YCTAHOBIICHBI IO MEHbIIEH Mepe 2 U
NPEANOYTUTENBHO 3 LUKIOHHBIX cenapatopa. D(pPpeKTUBHOCTh MOKET OBITh
yBenndeHa psiaoM ¢paktopos. Hampumep, Temneparypa yaajJeHHs] MOXKET OBITh
BbIOpaHa Takoi, 4TOOBI 00EeCIeunBaTh BSI3KOCTh LIJaKa JOCTATOYHO HU3KOM JJIst
OTBOJA JIETKO TEKYIIEero KUAKOro 1jJaKka u3 cenaparopos. MHOraa MoxeT BO3HUKATH
HEOOXOAMMOCTh B YJAJIEHUH IIJIaKa MPH MPOMEKYTOYHON TeMIlepaType, Jexamen
MEXAy TEMIEepaTypOl rOpeHus U KOHEYHOU TeMIIePaTy PO BBIXOAHOIO MOTOKA
Tekyuel cpeabl. B Takux ciy4asx KOHe4YHasl TeEMIEpaTypa BBIXOJAHOIO MOTOKA TeKy4eil
cpeabl MOXeT ObITh OOecIieueHa CMEIINBAHUEM YaCTH PELUKINPOBAHHOrO pabodero
Tena (TpaHCIHPALMOHHON CyOCTaHIIMM) HEMOCPEACTBEHHO C TOTOKOM TeKyuell cpenbl,
BBIXOJSAIIUM M3 YCTPOICTBA ynaneHus uuiaka. XKenarenbHo, 4TOOBI AUAMETP
LIUKJIOHHBIX CENapaTopoB OBLI OTHOCUTENbHO HEOONbIINM (TO €CTh B THANAa30HE
auaMeTpoB nmpubausuteapbHo ot 20 1o 50 ¢cM), B TO BpeMs KaKk AUaMeTp LIJTaKOBbIX
BKJIFOUEHUH OJKEH OBITh JOCTATOYHO OOJBIIUM AJisi 00eCnedeHus BBICOKOM

s pexTuBHOCTH paszneneHus. Takue yCIOBUS MOTYT ObITh CO3JaHBI, HAPUMED,
U3MeJIbU€HHUEM YTOJbHOTO TOIUIMBA C MOJYyYeHUEeM OCHOBHOU (pakiuu ¢ pazmMepom
gactun 6oee 50 MukpoH B nuametrpe. [IpeAnOUTHTENBHO YrOb pa3AeNseTcs Ha
dbpakmuu, CpeIHUN AUAMETP YaCTUIl B KOTOPBIX COCTaBsieT mpudnusurenbHo ot S0 1o
100 MUKPOH, UTO MOXET MPUBECTHU K MOJYYEHHUIO B BBIXOJHOM IOTOKE padodero tena
MUHUMAaJbHBIX IIJAaKOBBIX BKJIOUEHUH, pa3Mep KOTOpbIX MeHble 10 MUKPOH B
auaMeTpe. B HEKOTOPBIX ciydasix 3a UMKJIOHHBIMU CeNapaTOpaMu MOTYT CJI€A0BaThb

KOJIBIIC€BBIC (1)I/IJ'[prI:>I, PacCImOJIOKEHHBIC HEMMOCPEACTBEHHO BLILIEC Typ6I/IHbI IO MOTOKY.
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B yacTHBIX BapHaHTaX BBHIMOJHEHUS BpeMsl MpeObIBAHUS MPOAYKTOB TOPEHUS B
YCTAaHOBKE MOKET cOCTaBJiATh OT 0,2 10 2 cexyHn s npuponHoro rasa u ot 0,4 no 4
CEeKYH/J AJIsl CMOJIUCTOTO yIJIA.

IToTok Texyu4eil cpenbl, BBIXOAAUN U3 KAMEPBI CTOPaHUsl, MOXXET UMEThb
pasnauuHble cBolicTBa. Hanmpumep, mOTOK Teky4del cpeabl MOXKET COAEPIKATh
OKHMCJIUTEJIbHYIO TeKy4yIo cpeny. I1o cymecTBy moTOK TeKkyueil cpeabl MOXKET
coaepKaThb OJHY HJIM HECKOJbKO KOMIIOHEHT, KOTOPbIE MOTYT OBICTPO OKHUCIISThCS
(Hampumep, cropaTh) nipu nodasnenuu okuciaurens (Hanpumep O;). B HexoTophix
YaCTHBIX BAPUAHTAX BBIMOJHEHUS MOTOK T€Kydel cpenbl MOXKET ObITh
BOCCTaHOBUTEJIbHON TeKy4el cpenoil, coneprkalieil OJHYy MU HECKOJbKO KOMIOHEHT
u3 rpynmsl, Biaroudaromeit Hy, CO, CHy, H3S n ux coueranus. JleficTBue cucTeMsl B
BOCCTAaHOBHUTEIBbHOM PEXXHUME B 00IEM aHAJIOTUYHO paboTe B OKUCIUTEIbHOM PEXUME
3a UCKJIOYEHUEM TOT0, YTO AOJS BTOPHYHOTO pa30aBUTENS MOCTENEHHO CHUXKAETCS, B
TO BpeMsl Kak JoJisl ToruBa, npeodpasyemoro B Hy+CO, Bo3pacTaer. MoxkeT Takke
BO3HUKATh HEOOXOAMMOCTH 11O Mepe Bo3pactaHus npeodOpasosanus B Hy+CO B
NOCTENEHHOM YBEJIWYECHUU BPEMEHU MpeObIBaHUS MPOAYKTOB FOPEHUS A0 AUANA30HA
npUONHU3UTENBHO OT 2,5 10 4,5 CeKyHJ ISl MPUPOAHOTO ra3a, Tak Kak Mpu 3TOM
npeobpazosanue B Hy+CO nocruraer Makcumyma, u NpuOIu3uTENbHO OT 6 10 10
CEeKYH/J AJIsl CMOJIUCTOIO yIJIA.

BrimenpuBeneHHbIe U APYTUe YACTHBIE BAPHAHTHI BBIOJIHEHUS H300peTeHUs
NPU3BAHBI YIOBJIETBOPUTH MEPEUUCIECHHBIC 3aIPOCHl U 00ECIEYUTh MPEUMYLIEeCTBA,
noApoOHO M3JIOKEHHbIE B TAHHOM OMUCAHUU.

KpaTtkoe onucanue yeprexeu

Hanee nuzobpereHne paccMoTpeHo Oojiee MOAPOOHO CO CCHUIKOW Ha MpUJiaraeMbie
YePTEKU, HA KOTOPBIX CXEMATHYECKH MOKA3aHO!

Ha (1)1/11". 1- npeajaracMast B HCKOTOPbBIX YaCTHBIX BapHUaHTaX BbIMMOJHCHUA
I/I306peTeHI/I$I YCTaHOBKA KaMEPbI CTOPaHUA C TPAHCIIUPALIUOHHBIM OXJIAXKICHUCM,

Ha ¢ur. 1A — npodune TemnepaTypsl TOPEHHS MO JJIMHE KaMEpPbl CTOPaHUS
COTJIaCHO HEKOTOPBIM BapUAHTAM BBIMMOJTHEHUA HACTOALICTO I/1306peTeHI/I$I;

Ha ¢ur. 2 — NPUBOAUMOE B Ka4eCTBE MpUMepa MOMEPEUYHOE CEYEHHE CTEHKH
TPAHCIIUPALTNOHHOTO 3JICMCHTA B YCTAHOBKEC KaME€PBI CrOpaHus COriaCHO HEKOTOPBIM

YaCTHBIM BapHUaHTAaM BBINMMOJIHEHUA HACTOAIIECTO I/1306peTeHI/I$I;



10

15

20

25

30

- 15 -

Ha ¢ur. 2A — npuUBOAUMOE B KaU€CTBE NPUMeEpa MOMEePEYHOE CEUEHNUE CTEHKHU
TPAHCIUPALMOHHOIO 3JIEMEHTA B YCTAHOBKE KaMepPbl CrOPaHHUsl COTJIACHO HEKOTOPBIM
BapHUAaHTAM BBITIOJHEHUSI HACTOSINEro H300pETEeHNs, MPOBEJEHHOE NMEePIEHIUKYIAPHO
IIPOJOJIBHON OCH KaMephbl CTOPAHUs U UILTIOCTPUPYIOLIEe
nopuctyw/neppopupoBaHHY0 KOHGUTYpaLno, 00eCneYnBaAIOLUIYI0 CIIUPATbHBIHI
MOTOK TPAHCHUPALMOHHON TEeKyUel Cpeasl;

Ha ¢ur. 2b — npuBOIMMOE B Ka4eCTBE NMPUMEPA MOMEPEYHOE CEUEHHUE CTEHK U
TPAHCIUPALMOHHOIO 3JIEMEHTA B YCTAHOBKE KaMepPhl CrOPaHHUsl COTJIACHO HEKOTOPBIM
BApUAHTAM BBITIOJHEHUS HACTOSINEr0 H300peTeHUsI, MITIOCTPUPYIOLIee HAKIOHHYIO
NOpUCTyI0/iepPOpUPOBAHHYIO KOHPUTYpaLUIO, CIOCOOCTBYOIIYIO (HOPMUPOBAHUIO
CIUPAJBHOTO (BUHTOBOIO) MOTOKA TPAHCIHPALIMOHHON TeKy4Yel Cpeasl,

Ha ¢ur. 2B — mpuBOoANMOE B Ka4ECTBE MPUMeEPa MOMEPEUYHOE CEUEHHE CTEHKH
TPAHCIHUPALMOHHOIO 3JIEMEHTA B YCTAHOBKE KaMepPbl CTOPAaHHUsI COTJIACHO HEKOTOPBIM
BApHUAHTAM BBITIOJHEHUS HACTOSIIEr0 H300pETeHUsI, HITIOCTPUPYIOLIEe
NPOIUIABJIEHHBIE MPOAOJIbHBIE TOPOKKH B TPAHCIIUPALTHOHHOM 3JIEMEHTE,
criocoOcTByromue GOPMHUPOBAHUIO CITUPATBHOTO NMOTOKA TPAHCIIUPALMOHHON TeKyUei
cpensr,

Ha ¢ur. 2I' — nzoOpakeHne 3aIMUTHONH CTPYKTYPBbI, BHIIOJHEHHOH C
BO3MOXXHOCTBIO pa3MelleHUs1/BeIeHNs B TPAHCIIUPALIMOHHBIN 3JeMeHT ¢ ¢ur. 2B
COTJIACHO HEKOTOPBIM BAPUAHTAM BBIIIOJHEHHS HACTOSIINETO U300peTeHus, 1
crnocoOcTBYOMUN (OPMUPOBAHHUIO CIIHUPAIBHOTO MOTOKA TPAHCIUPALMOHHON TeKy4eil
cpensr,

Ha ¢ur. 2/ — nzobpakeHrue CNUPAIBHOIO MOTOKA TPAHCITUPALMOHHON TeKy4en
Cpeabl B KamMepe CrOpaHusl yCTAHOBKU KaMepPhbl CTOPAHUS COTJIACHO HEK OTOPBIM
BApUAHTAM BBITIOJHEHUSI HACTOSAIIETO H300PETeHU,

Ha ¢ur. 2E — unmoctpauns 3¢ pexra Koanna, KOTOpbIii MOXKET OBITH
UCIIONb30BaH 1JIs1 00JeryeHuss GopMUPOBAHUS CIUPAIBHOTO TOTOKA
TPAHCIUPALMOHHON TEKy4Yeil Cpenbl B KaMepe CropaHusl YCTAHOBKH KaMepbl CrOPaHHUs
COTJIACHO HEKOTOPBIM BAPHUAHTAM BBINIOJTHEHHS HACTOSIIETO H300pETeHNs,

Ha ¢ur. 2K — n3o6pakeHne CnupasbHO OPUEHTHPOBAHHBIX,
NPOTHUBOHANPABJIEHHBIX TOTOKOB TPAHCIUPAIIMOHHON TeKy4dell cpenbl B Kamepe
CropaHus YCTAHOBKH KaMepbl CTOPAHMs COTJIaCHO HEKOTOPBHIM BapHaHTaM

BBIMMOJIHCHHU A HACTOALICTO I/1306p CTCHUA,
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Ha ¢purypax 3A u 3b — unmrocTpauus npouecca ropsiuei mocanku ysia
TPAHCIIUPAINOHHOI'O 3JICMCHTA YCTAHOBKU KaME€PhI CrOopaHus COTrjiaCHO HEKOTOPbBIM
YaCTHBIM BapHUaHTAaM BBIMMOJIHEHUA HACTOAIIECTO I/1306peTeHI/IH;

Ha ¢ur. 4 — ycTpoHCTBO yAaleHHs 3arpsA3HAILUX IpUMecel, ConepKaIluxcs B
IPOAYKTaxX TOPEHMs], COTJIACHO HEKOTOPBHIM YACTHBIM BapUAHTAM BBITIOJHEHUSI
HACTOSIIIEro U300peTeHusl,

Ha ¢ur. S — kpuBasi, oroOpakaras TPAeKTOPUHN MIJTAKOBBIX BKIOUYEHUN B
(YHKIUH OT CpeHETo pa3Mepa YaCTHUI U Pacxoaa TPAHCIIUPALMOHHON TeKy4en
Cpe€abl, COriIaCHO HEKOTOPBIM HaCTHBIM BapHUaHTaM BBIIIOJTHEHUSA HACTOALIET O
u3obpeTeHus; u

Ha ¢ur. 6 — mepecTpanuBaemasi CuCTeMa BIpaOOTKH SHEPTHH COTJIACHO
HCKOTOPBIM HaCTHBIM BapHUAaHTaM BBIIIOJIHEHUSA HACTOALICTO I/1306peTeHI/I$I.

OcyuiecTBiieHUE U300peTEeHUs

Hanee HacTosee n300peTeHne pacKpPbITO OoJiee MOAPOOHO CO CCHUIKON Ha
NpUJIaraeMple 4epTEXKHU, HA KOTOPBIX OTPAXKEHBI HEKOTOPBIE, HO HE BCE, YACTHbBIE
BAPUAHTHI BBIMIOJHEHUs U300peTenHus. JleficTBUTEIbHO, N300peTeHNE MOXKET OBIThH
peann30BaHO BO MHOTHUX Pa3JIMYHBIX BAPUAHTAX U HE AOJIKHO PAaCCMaTPUBATHCA Kak
OTPaHUYEHHOE NPUBEAEHHBIMU HU)KE€ YACTHBIMH BapHAHTAMHU BBINIOJIHEHHUs, TeM Oosee
YTO 3TU YaCTHbIE BAPUAHTHI MIPEACTABIEHBI TaK, YTOOBI TAHHOE ONMHUCAHUE
YAOBJIETBOPSJIO BCEM ACHCTBYIOIUM HOPMAaTHBHBIM TpeOoBanusM. Bese B onucanuu
AHAJIOTUYHBIE CCHIJIOYHBIE HOMEPA OTHOCATCS K AHAJOTUYHBIM 3JI€MEHTaM.

OnuH 13 YaCTHBIX BAPHUAHTOB YCTAHOBKU KaMephbl CrOpPaHUs, NpeaiaraeMoi B
HACTOsIIIeM H300pETeHUU U PUCIIOCOONIEHHOH 11l pabOoThI HA TBEPAOM TOIIUBE,
cxeMaTH4ecku n3o0pakeH Ha gur. 1, Ha KOTOPOH yCTAaHOBKA KaMepbl CTOPAHUS B
obmem 0b603HaYeHA CChUIOUHBIM HOMEpOoM 220. B nanHOM npumepe ycraHoBka 220
KaMepbl CTOPAHUS MOXET OBITh BBIMOJHEHA C BO3MOKHOCTBIO CKHTaHUSI ChIy4ero
TBEPAOTO MaTepHaa, TAKOro KakK yrojb, ¢ 00pa3oBaHHEM NMPOIYKTOB TOPEHHUS, XOTS
Apyrue NoAXOAsl e TOPYNe OPraHUdeCKUe MaTepHUalbl, PACCMOTPEHHBIE B TAHHOM
ONMHMCAaHNH, TAK)KE€ MOTYT OBITh HCIIOJIb30BAHBI B KauecTBe TormuinBa. Kamepa 222
CropaHust MOXeT ObITh COPMHUPOBAHA TPAHCTIUPALIMOHHBIM 3JIeMeHTOM 230,
BBIMIOJIHEHHBIM C BO3MOXHOCTBIO HANIPABJIECHUS Y€PE3 HEr0 TPAHCIUPALUOHHON
cyOCcTaHIIMU, TAKOW KaK TPaHCIHUpPALMOHHAs TeKy4as cpena, B kKaMmepy 222 cropaHus

(TO ecTh crocoOCTBOBATh TPAHCIIMPALIMOHHOMY OXJIAXKAEHUIO U (unn) OydepHOMy
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B3aMMOJIEIICTBUIO MEXY MPOAYKTAMHU FOPEHUs U TPAHCIUPALMOHHBIM 3JIEMEHTOM
230). [nsa ciequaivucTa B JAaHHONW 00JIACTH TEXHUKU MOHSITHO, YTO
TPaHCMUPALUOHHBIHN 3JIeMeHT 230 MOKeT ObITb B OCHOBHOM LIJIMHIPHUYECKHUM, TaK
4TOOBI (POPMHUPOBATHh B OCHOBHOM LIUIMHAPUYECKYIO KaMepy 222 cropaHus,
UMEIOIYI0 BXOAHYIO 4acTb 222A U NPOTHUBOJIEXKALIYIO0 BBIXOAHYIO 4acTb 222B.
TpancnupauuoHHbli 37eMeHT 230 MOXKeT ObITh IO MEHbLIEH Mepe YaCTUYHO OKPYIKEH
sJeMeHTOM 338 3amuTHON 000JI0YKU BBICOKOTO AaBjieHus. BxonHas yacte 222A
Kamepbl 222 CropaHusi MOXKeT ObITh MPHUCIOCOOIeHA IS MpHeMa TOTJIMBHON CMeCH M3
CMECUTEJIbHOTO YCTPOUCTBA, 0003HAYEHHOTr'0 B O0IIeM CChUIOYHBIM HOMepoM 250.
CornacHo 4aCTHBIM BapHUaHTaM BBITIOJHEHHUS H300PETEHUS TOTJIMBHAS CMECH
CJKUTaeTCsl BHYTPU KaMmepsl 222 cropaHus NpU ONPEAEIeHHON TeMnepaType ropeHus ¢
oOpazoBaHUEM MPOAYKTOB rOPEHUs, MPUYEM KaMepa 222 cropaHus BBIMIOJHEHA C
BO3MOJXKHOCTBIO HalpaBJ€HUs 3TUX MPOAYKTOB K BbIXOAHON yacTtu 222B. C
37eMeHTOM 338 3amuTHOW 000JI0YKH BHICOKOTO JABJIEHUSI MOXET OBITh COEUHEHO
cpeactso 350 trennooTBona (CMOTPH, HapuMep, ¢ur. 2), npucrnocodIeHHOe IS
peryJIMpOBaHUs TEMIEPATypPbl 3TOTO 3J€MEHTAa. B 4acTHBIX BapUAaHTax BBINOJIHEHUS
cpenctBo 350 TEmI00TBOAa MOXKET COAEPKATh TEIJIOOOMEHHBIN KOXKYX, IO MEHbII €
Mepe YaCTUYHO 00pa3oBaHHBIN cTeHKOH 336, mpoTuBONekalueit snemMeHTy 338
3alIUTHON 00O0JIOYKHU BBICOKOTO AABJIE€HUS, IIPU 3TOM B 00pa30BaHHBIX MEXIYy HUMHU
BOISHBIX pyOamkax 337 MOXKET HHUPKYJIUPOBATh OXJIAKIA0LIAsK )KUAKOCTh. B 4acTHBIX
BAPUAHTAX BBIMOJHEHHS LUPKYJIUPYIOMIEH )KUAKOCTBIO MOXKET OBITh BOAA.
CwmecurenbHOE yCTPOUCTBO 250 BBIMOJHEHO ¢ BO3MOKHOCTBIK) CMEIINBAHMUS
yIJIEPOHOTO TOIUIHBA 254 ¢ oborameHHbIM KuciopoaoM 242 u pabouum tenaom 236
st obpasoBanus TomMBHOM cMecu 200. YriaepoaHoe TOMIHUBO 254 MOXKET ObITh
obecneueHo B BUIE TBEPAOTrO yIIIEPOJHOTO TOIUIMBA, XKUJKOTO YIIEPOIHOr0O TOMIINBA
u (unn) razoo0pa3Horo yriepoaHoro tomiusa. OOorameHHblH KUCIOpoa 242 MOXKET
OBITH KUCIOPOIOM, UMEIOLIUM MOJISIPHYIO AOJIIO0 Oomblie npubnu3uteabHo 85%.
OOGorameHHbIl KUCIOPO 242 MOXKET MOIABATHCS, HAIPUMEp, U3 JIOOOH N3BECTHOH B
NpeAecTBYOMEM YPOBHE TEXHUKH CHCTEMBI (TIporecca) pa3aejeHnus BO3ayXa,
HanpuMep U3 NpOoLecCa KPUOTeHHOTO pa3ieeHUs BO3AyXa WU U3
BBICOKOTEMIIEPATYPHOTO IpOIecca BhIACICHUS KUCIOPOaa Ha HOHHBIX MeMOpaHax (13
BOo3ayxa). Pabounm Tenom 236 mMokeT OBITh IBYOKHCH yriepozaa u (uiau) sona. B

clydasix, KOrjaa yriepoaHoe TOIIuBo 254 npeacrasisieT coOOH chimydee TBEpAOe
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BEIECTBO, HAIpUMeEp MOPOLIKOBBIN yronub 254A, cMecuTenbHoe ycTpoicTso 250
MOXET OBITh TAK)K€ BBIMOJHEHO C BO3MOYKHOCTBIO CMEIIMBAHUS 3TOro Tonausa 254A ¢
MCEeBIOOKIKAIIeH cyOcTannueit 255. B cOOTBeTCTBUM ¢ OTHUM U3 YaCTHBIX
BAPUAHTOB BBINOJHEHUS U300pEeTeHUsI TBEPAOE Chilly4yee YriIepoaHOoe TOMInuBO 254A
MOJKET UMEeTb CPEeIHHI pazMep dacTHL nNpudnusurensHo ot 50 1o 200 Mmukpon. B

COOTBETCTBUHU C €€ OAHUM YadCTHBIM BaPpUAHTOM BBIITOJHECHUSA I/1306peTeHI/IH

MCEeBIOOKIKAKOIIast cyOcTaHus 255 MOKeT coaepskarh Boay u (unu) xkuakuii CO, ¢
3
MJIOTHOCTBIO Mpubau3uTeabHo ot 450 no 1100 kr/m™. B wactHOCTH,

NICEeBAOOXKIKAKOIAs cyOcTaHus 255 MOXKeT ObITh CMEIIaHa C ChITYYUM TBEPIbIM
yIJIEPOIHBIM TOITUBOM 254 A, oOpasys cycnensuro 250A, comepikaimyro, HampuMep,
npuONIU3UTENBHO OT 25 10 95 Macc.% Chiy4ero TBEpAOTO YIIEPOAHOTO TOTINBA
254A, unu B ApYruX BapHaHTaxX NpUOIU3UTENbHO OT 25 1o 60 macc.% TBepaoro
CBhIMYYero YTJIePOJHOro TOManuBa. XoTs Ha ¢ur. 2 n3o0pakeHo, 4To Kuciopoxa 242
CMEIINBAETCS C TOMIUBOM 254 u pabouum Teaom 236 10 BBeAeHHS B KaMepy 222
CrOopaHus, CIENUAINCTY B JaHHONH 00JaCTH MOHATHO, YTO B HEKOTOPBIX CIyYasiX
KUCJIOPOA 242 MOXKET BBOAUTHCS B Kamepy 222 cropaHusi OTAENIbHO, €CJIU BO3HUKAET
Takast HEOOXOAUMOCTD MJIH JKEJaHUE.

B HEKOTOpBIX BapHaHTaxX BBIMOJHEHUs] CMECUTENIBbHOE YCTPOUCTBO 250 MOXKeT
COJlePKATh, HAIPUMED, TPYIILY PA3HECEHHBIX APYT OT APYra PacHblIMTEIbHBIX COME
(He moKa3aHbl), pa3MELIEHHbIX Y TOPLEBON CTEHKH 223 TPAaHCIHUPALUOHHOTO 3JIEMEHTa
230, cBA3aHHOrO C BXOAHOHN 4acThio 222 A UUIUHAPUYECKON Kamepsl 222 cropaHusl.
BrippickBaHUE TAKUM CIIOCOOOM TOIJIMBA/TOTUIMBHON CMeCH B Kamepy 222 cropaHus
MOXeT 00ecneunTh, HanmpuMep, OONBIIYIO MJIOMAAb MOBEPXHOCTH BXOJHOIO MOTOKA
pachblIEHHOHN TOMJIMBHON CMECH, YTO MOXET B CBOKO O4Yepenb CIIOCOOCTBOBATH
OBICTPOI mepenayue Temia 3TOMy BXOJHOMY MOTOKY PacHbIJIEHHON TOMJIMBHON CMeCH
3a cueT paauanuu. CienoBaTeNbHO, TEMIIEPATyPy PaclblIeHHONW TOMJIUBHON cMecH
MOYHO OBICTPO MOAHATH O TEMIIEPATYPbI BOCTIJIAMEHEHHUs TOMJIUBA (TO €CTh
YTOJIBHBIX YaCTHII), YTO MOXKET NPUBECTU B PE3YJIbTATE K KOMIAKTHOMY TFOPEHHUIO.
CxopocTh BNPBICKUBAHUS TOILUIMBHONW CMECH MOXKET JIeKaTh, HAIPUMED, B JUana3oHe
npubnu3utenpHo oT 10 1o 40 M/c, XOTS 3TU BEJIMYUHBI 3aBUCAT OT MHOTHUX (PaKTOPOB,
TaKUX KaK KOHQUTypaumus KOHKPETHBIX PAaCIbUINTENbHBIX comnen. Takas
KOH(UTrypanus pacrnblIeHHs MOKET IPUHUMATh pa3nnunbie popmbl. Hanpumep,

KOH(UTrypanus pacnblIeHHs MOXKET BKJIIOYATh IPYIIY OTBEPCTHI, HAIPUMED, C
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IUaMETPOM, JIKAIMUM B AUAINa30He NpuOau3uTensHo oT 0,5 1o 3 MM, mpuyem
pacnblUIsieMO€ TOIUIUBO JOJIKHO BIPBICKMBATBLCS Y€PE3 HUX CO CKOPOCTBHIO
npubauzurensHo ot 10 go 40 m/c.

Takoe "nmpsiMmoe BpbrICKMBaHUE" TOIUTMBA/TOIUIMBHON CMecH depe3 B 001meM
HEU30THYTbIEe, NPSIMOJIMHENHHbIEe U (MJIM) CBOOOIHBIE KaHAJIbl HEMOCPEACTBEHHO B
Kamepy 222 cropaHusi MOXKET, HAalPUMepP, CHU3UTh U3HOC, KOPPO3HIO U (UJIH)
HAKOTJIEHHE YaCTHI], OCOOEHHO B CJIy4asiX, KOT/1a TOIJIMBO COAEPIKUT TBEPbIe
KOMIIOHEHTHI (TO €CTh YrOJbHYIO CYCIIEH3UI0 B KaMepe CTOPAHUS C YACTUYHBIM
OKHCJIEHHEM). XOTs B HEKOTOPBIX CIyYasx JJisl TOMJINBA/TOIUIMBHON CMeCH
NPEANOYTUTENHHBIM MOXKET ObITh OTKJIOHEHHE OT MPSIMOTO PABHOMEPHOTO MOTOKA
HENOCPEACTBEHHO BHYTpU Kamepsl 222 cropanus. K npumepy, B HEKOTOPBIX YaCTHBIX
BApHUAHTAX MOXKET UMETh MPEUMYLIECTBO 3aBUXPUBaHUE (3aKPYUHBAHUE)
TOIJINBA/TOTIJIMBHON CMECH MJIM APYroe OTKJIOHEHHUE OT MPSIMOJHUHEHHOTrO
OJHOPOJHOTO MOTOKA, HAPUMEP, TAKUM 00pa3oM, 4TOOBI YCHIINTh NepeMEIINBaHUE
TOIJINBA/TOTJIMBHON cMecH, o0ecnieunBas TakuM oOpa3oM Oonpmyro 3¢ PpeKTUBHOCTD
IpOLECCa TOPEHHUS.

B npyrux 4acTHbBIX BapHUaHTaxX BBIMNOJIHEHUS CMECUTEIbHOE YCTPONUCTBO 250
MOXET OBITh YaJIEHO OT KaMepbl 222 CropaHus UIN IPYrUM oOpa3oM OTHAENEHO OT
Hee. Hanpumep, B HEKOTOPBIX BapUAHTAX BBIIIOJHEHHUS] CMECUTEIBbHOE YCTPOMCTBO 250
MOJKeT OBITh BBIMOJHEHO C BO3MOXKHOCTBIO HANpaBJIeHUs TOMJIMBHONW cmecu 200 B
y3en 300 ¢popcyHKH, BRICTYNAK K B Kamepy 222 cropaHus yepes djaeMeHT 338
3aLIUTHOM 00O0JOYKH BBICOKOTO IABJICHUS M TPAHCTIUPALMOHHBIN d5eMeHT 230. V3en
300 popcyHKH MOXKeET OBITh BBIIOJHEH C BO3MOKHOCTBIO BBEICHUS
TOIJIMBA/TOTJIMBHOM CMecH B KaMepy 222 CropaHusi NPsMbIM, B OCHOBHOM
pPaBHOMEPHBIM IMOTOKOM, aHAJIOTUYHO, KaK IJIs1 KOHQUrypanuu ¢ "mpsMbiM
BrpbickuBanueM". To ectpb y3ex 300 GOpCyHKH MOKET OBITh BBIMIOJIHEH C
BO3MOXXHOCTBIO IMMPHEMA TOIJINBA/TOIUIMBHOW CMECH OT CMECHUTEIbHOTO YCTPOHCTBA
250 u HanpaBieHUs B OCHOBHOM OJTHOPOJAHOIO NPSIMOJUHENHOrO NOTOKA
TOIJINBA/TOTIJIMBHON CMECH BO BXOAHYIO 4acTh 222A kamepsl 222 cropanus. OQHaKo B
HEKOTOPBIX BapUAHTAaX BBINIOJHEHUS (HAIPUMEp, IPU UCTIOJIb30BAHUH TOIJINBA, HE
cozpepKalero Teepable YacTuiel) y3en 300 GopcyHKH MOXKET ConepkaTh
COOTBETCTBYIOILIHUE CPEACTBA IJIsi GOPMHUPOBAHUS UK APYTUM 00pa3zoM moOyKAECHUS

TOTO, 4TOOBI TOMJIUBO/TOILIMBHAS CMECH 3aBUXpUBAJIaCh UJIH ObLita 3aBUXPCHA MIpU
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BBEJAEHHUH B Kamepy 222 cropaHusi, YT0 OyAET MOHITHO CIELHATUCTY B JAHHOU
obnactu TexHUKHU. To ecTh y3en 300 GOpCyHKU MOXKET OBITh NMPHUCIIOCOOIEH IS
3aBUXPHUBAaHUA WJIH APYTUM 00pa3oM HapyLIeHUs NMPsIMOJUHEHHOr0 OAHOPOAHOTO
NOTOKA TOIJIMBA/TOTUIMBHON CMECH IPU €ro BBeAeHUU B Kamepy 222 cropaHus. B
HEKOTOPBIX YACTHBIX BAPUAHTAX BbINOJHEHUS n3o0perenus ysen 300 popcyHkH
MOJKeT OBITh BBIIOJHEH C BO3MOKHOCTBIO IIPUE€Ma TOIUIMBA/TOMNIMBHON CMECH U3
CMECUTEJIbHOTO yCTpoicTBa 250 U HampaBjeHUs TOMJINBA/TOMIMBHOW CMECH BO
BXOJHYIO 4acTb 222A xaMmepbl 222 CropaHus, BbI3bIBas IPU 3TOM 3aBUXPHUBAHUE
TOIJINBA/TOTIJIMBHOM cMecu B kKamepe 222 cropanus. B wactHoctH, y3en 300
(OpCYHKH MOKET OBITh BBIMOJIHEH C BO3MOXHOCTHIO HABEIEHUS 3aBUXPHUBAHUS
TOIJINBA/TOTIJIMBHON CMECH Ha BBIXOJE 3TOW CMECH U3 HETO B KaMepy 222 cropaHHs.

Kak 6onee monpobHo mokaszaHo Ha ¢ur. 2, kamepa 222 cropanus copMupoBana
TPAHCIHUPALUOHHBIM 3JIeMeHTOM 230, KOTOPbIH MOKET OBITh [0 MEHbIIEH Mepe
JaCTHYHO OXBA4Y€H 3JIeMEeHTOM 338 3amuTHONH 000J0YKH BBICOKOTO J1aBieHHs. B
HEKOTOPBIX BapUaHTaX 3JeMEHT 338 3amUTHONW 000J0YKH BBICOKOTO JaBJIEHUS MOXKET
OBITH, 110 MEHBIIEH Mepe YaCTUYHO, OKPYKEH TEIIONEPENaroIuM KOXKYyXoM 336,
B3aMMOJICHCTBYIOIIUM C 3JIeMeHTOM 338 3amuTHON 000JIOUKU BBICOKOTO JIaBJICHUS,
o0pa3yst MeXIy HUMH OJIMH WJIH HECKOJIbKO KaHaJoB 337, yepe3 KOTOPbIe MOXKET
LUPKYJIUPOBATh MOTOK BOJBI OA HU3KUM AaBieHueM. ClneqoBaTenbHO, 3a CUET
UCHapeHust IPOroHseMasi BOJa MOKET ObITh HCIOJIb30BAHA IJIsSI PETYJIUPOBAHUS U
(nnu) monneprkaHus BBIOPAHHOM TeMmepaTyprl dneMeHTa 338 3amuTHONH 000109KH
BBICOKOTO JIaBJIEHUs], HATIPUMEP, B nuanazoHe npubausurenbHo ot 100 no 250°C. B
HEKOTOPBIX YACTHBIX BAPUAHTAX BBIMOJHEHUS MEXAY TPAHCIUPALUOHHBIM 3JIEMEHTOM
230 u 3neMeHTOM 338 3aIUTHON 000JOYKH BBICOKOTO IABJICHUS MOXKET OBbITh
PacCmoJyIOKEH U30JUUOHHBIN cJioil 339.

B HexkOTOpBIX BapHaHTax TPAHCHUPALMOHHBIN 3JeMeHT 230 MOXeT COAepKaTh,
HanpuMep, HApy KHbIM TPAHCIUPALIMOHHBIN 3J1eMeHT 331 u BHYTPEHHUN
TPAaHCHUPALUOHHBIN 3JIEMEHT 332, IpU 5TOM BHYTPEHHUN TPaHCIHUPALMOHHBIN
3JeMeHT 332 pacnonaraercs NpOTUB HAPYKHOIO TPAHCIUPALMOHHOIO 3JeMeHTa 331
OTHOCHUTEJIbHO 3JIeMeHTa 338 3alUTHON 000JI0YKH BBICOKOTO AABJIEHUS U
orpanuuduBaeT kamepy 222 cropanus. HapyXHbIi TpaHCIMPALUOHHBIN 3J1eMeHT 331
MOXET OBITh COCTABJIEH U3 JIOOOT0 MOAXOASAMETO TEPMOCTONKOTO MaTepuana, Takoro

KakK, HAalIpuUMEpP, CTAJIb U JICTUPOBAHHBIC CTAJIU, BKJIIOYAaA HEPIKABCIOIIYIO CTAJIb U
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HUKEJIeBblE CIUIaBbl. B HEKOTOPBIX BapUaHTaX HaPYXHBIM TPAHCIUPALUOHHBIN
sneMeHT 331 MokeT OBITh BBIMOJHEH CO CPOPMUPOBAHHBIMH B HEM IEPBBIMHU
kaHanamu 333 A noxavyu TpPAaHCIUPALMOHHON TeKy4el Cpeabl, MIPOXOAAIIUMH Yepes
HEroO OT €ro MOBEPXHOCTH, MPUJIEralIleld K U30JsILMOHHOMY CJI0K0 339, k ero
MOBEPXHOCTH, MPUJIETAKOIIEN K BHYTPEHHEMY TPAHCIUPALMOHHOMY 3JiIeMeHTy 332.
IlepBbie kaHanb! 333 A nmogauu TpaHCNIUPALMOHHON TeKyUYel cpenbl MOTYT B
HEKOTOPBIX BApUAaHTAaX COOTBETCTBOBATH BTOPHIM KaHajaM 333B nonauu
TPAHCIUPALUOHHON TeKyuel cpeabl, CHOpMUPOBAHHBIM 3JIEMEHTOM 338 3aLIUTHOM
000JI0YKH BBICOKOTO JAABJICHUS, TEIJIONEPENAIOIUM KOXKYXOM 336 u (¥uin)
U30JIAIUOHHBIM cioeM 339. Takum oOpa3zom nepBrie U BTOpbIie KaHaibl 333A, 333B
NOJa4Yu TPAHCIUPALMUOHHON TeKyUdell Cpelbl MOTYT OBITh BBIIIOJHEHBI TaK, YTOOBI
B3aMMOJICHICTBOBATD NMPH HAMPABIECHUH TPAHCIIUPALMOHHON CyOCTaHIIMH, TAaKOH Kak
TpaHCIHUpALUOHHAs Teky4as cpeaa 210, yuepes HUX K BHYTPEHHEMY
TPAaHCIHUPALUOHHOMY 3JIEMEHTY 332. B HEKOTOpPBIX BapHaHTax, KaK MOKa3aHO,
Harpumep, Ha ¢ur. 1, TpaHcnupanuoHHas Tekydas cpena 210 MOKeT BKIIIOYATh
pabouee Teno 236 U MOXKET MOCTYIATh OT HEKOEro NPUCOEANHEHHOr0 UCTOYHHKA. [Ipu
HEOOXOAMMOCTH NepBbIe U BTOpbIe KaHaibl 333 A, 333B nonaun TpaHCIUpaLMOHHON
TeKy4el cpeabl MOTYT OBITh U30JUPOBAHBI C L[EJIbIO TOCTABKU TPAHCIHPALMOHHON
tekydei cpeabl 210 (to ectb CO;) B 1OCTATOYHOM KOJIMYECTBE U MPHU JOCTATOUYHOM
JaBJICHUHU, TaK YTOOBI TpaHCIHpPALMOHHAs TeKyuas cpena 210 Hampasisgach 4yepes
BHYTPEHHUN TPAaHCIUPALMOHHBIN 35ieMeHT 332 B kamepy 222 cropanus. Takue mepsl,
BKJIIOYAKOIIUE PACCMOTPEHHOE BBEAEHUE TPAHCIUPALMOHHOTO 3JieMeHTa 230 u
COOTBETCTBYIOIIENH TPAHCIUPALIMOHHON Tekydel cpeabl 210, MOTyT naTh, Kak ONUCAHO
31€Ch, BO3MOXHOCTh YCTaHOBKe 220 KamMepbl cropaHusi paboTaTh NPH OTHOCUTEJIBHO
BBICOKHX ABJICHUSIX U OTHOCUTEIBHO BBICOKUX TEMIEepaTypax, OTIAUYHBIX OT
PACKpBITBIX paHee.

IIpu 5TOM BHYTPEHHHI TPAHCTIUPALMOHHBIN 3JIeMeHT 332 MOXKET OBITh
BBIMTOJIHEH, HAPUMEP, U3 MOPHUCTOTO KEPAMUUECKOr0 MaTepuaa, nepHopupoBaHHOTO
MaTepuana, CJIOMCTOrO MaTepuaa, IPOHULIAEMOTO CJI0s, COCTOSIIErO U3 BOJIOKOH,
MPOU3BOJILHO OPUEHTUPOBAHHBIX B ABYX U3MEPEHUAX U YIOPAAOUYEHHBIX B TPETHEM
U3MEPEHHNH, UIIH U3 JII0OOro NMpurogHOro Matepuaga uid KOMOMHAIIUA MaTEPHAJIOB,
UMEIOIINX YAOBIETBOPSIOIINE PACKPBITHIM B JAHHOM ONMCAaHUU TPeOOBAHUAM, a

HUMCHHO UMCHOIIIUX MHOTOYUNCICHHBIC KaHAJIbl UJIU TTOPbI AJIA MPOXOXKACHUA ITOTOKA
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UJIU Apyryue NpUroAHble KaHaubl 335, cayxallue 1 NpueMa U HalnpaBJieHUs
TPAaHCIUPALUOHHON TEKy4YeH Cpelbl Yepe3 BHYTPEHHUN TPAHCIUPALMOHHBIN 3JI€MEHT
332. He cayxamue OrpaHU4€HUEM IIPUMEPBI MOPUCTHIX KEPAMUYECKUX U APYTUX
MaTepUaNoB, IPUTOJHBIX ISl UCIOJb30BAHUS B TAKUX CUCTEMAaX TPAHCIUPALUOHHOTO
OXJIQXAEHUS, BKJIIOYAIOT OKCH AJTFOMUHHUS, OKCHJ LHPKOHUS, MOIU(UIINPOBAaHHBII
yIOPOYHEHHBIH HUPKOHUM, MeIb, MOTUOAEH, BOJIb(paM, BOIbHPaMO-MeaHbIN
NICEeBAOCIIIAB, MOJUOEH C BOJIB(PAMOBBIM MOKPBITHEM, MEIb C BOJIb(PAMOBBIM
MOKPBITHEM, PAa3JINYHbIE BHICOKOTEMIIEPATYPHBIE HUKEJIEBbIE CIIJIaBbl, MATePHAJIbI,
MOKPBIThIE UJIM apMUpPOBaHHbIe peHrueM. COOTBETCTBYIO LI[UEe MaTepHalibl MOXKHO
nonyuuth, Hanpumep, oT CoorsTek, Inc., (Golden, CO) (uupkonwmii), UltraMet
Advanced Materials Solutions (Pacoima, CA) (;kaponpo4yHbie MeTaJIMYeCKue
nokpeitusi), Osram Sylvania (Danvers, MA) (Bonsdppam/mens) u MarkeTech
International, Inc. (Port Townsend, WA) (Bonsdpam). [Ipumeps! nepoprpoBaHHBIX
MaTepuajoB, IPUTOJHBIX ISl UCIOJb30BAHUS B TAKUX CUCTEMAaX TPAHCIUPALMOHHOTO
OXJIAJKJI€HUSI, BKIIOYAIOT BCE BBIIIENPUBEAEHHbBIE MATEPHATIbl U UX NMOCTABIIUKOB (Y
KOTOPBIX NepHOpHUpPOBaAHHBIE KOHEUHbIE CTPYKTYPBI MOTYT OBITh MOJYYEHBI,
Harpumep, nyreM GOpMHPOBAHHS OTBEPCTHI B M3HAYAJIBHO HEMOPUCTHIX CTPYKTYpax
U3BECTHBIMHU B NIPOU3BOJCTBE criocobamu). [IpuMeprl MpUTrOAHBIX CIOUCTBIX
MaTepHUaIOB BKJIIOYAIOT BCE BBILICNPUBEIEHHbIE MATEPUAJIBI U UX MOCTABLUIUKOB (Y
KOTOPBIX CIOMCTbIE KOHEUHbIE CTPYKTYPBI MOTYT OBITh HOJYYEHBI, HAIPUMED,
JAMUHHUPOBAHHEM HEMOPUCTHIX MIJIM YACTUYHO MOPHUCTHIX CTPYKTYP TaKUM 00pa3om,
4TOOBI 1OCTUYb HEOOXOIUMOI KOHEYHON MPOHUI[AEMOCTHU U3BECTHBIMH B
NPOU3BOACTBE criocobamu).

B npyrux BapuaHTax BBINIOJHEHUS] BHYTPEHHUN TPAHCIHUPALIUOHHBIN 3J1€EMEHT
332 MOXeT MPOCTUPATHCS OT BXOAHOU YacTu 222A 10 BBIXOAHOM yacTu 222B
TPAaHCIUPALUOHHOrO 371eMeHTa 230. B HEKOTOpBIX BapUaHTax
nepdopupoBaHHAs/TIOPHUCTAsA CTPYKTYPa BHYTPEHHETO TPAHCIUPALTMOHHOTO 3JIEMEHTA
332 MOJKET MO CyLIEeCTBY 3aHMUMATh BCIO MPOTSIKEHHOCTH (110 OCH) OT BXOJHOH 4acTH
222A no BbIxoAHOU yacTu 222B, Tak 4TO TpaHCHUpalMOHHas Teky4as cpena 210
HamnpasJisieTCsl B OCHOBHOM IO BCeH AuuHe Kamepsl 222 cropanusi. To ecTs B
OCHOBHOM BE€Cb BHYTPEHHHUI TPAHCIUPALMOHHBIN 3J1€MeHT 332 MOXET UMETh
nepOpUpPOBAHHYIO/TIOPUCTYIO CTPYKTYPY, TaK YTO MO CYLIECTBY Kamepa 222

CrOpaHusi UMEET TPAHCIUPALMOHHOE OXJIaXAEHUE HA BCE CBOEU MPOTS)KEHHOCTU. B
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4aCTHOCTH, B HEKOTOPBIX BApUAaHTAaxX BBIIIOJHEHUSI COBOKYITHAs
nepdopupoBaHHas/MOpHUCTas MIOIIAAb MOXKET OBITh B OCHOBHOM paBHA ILIOLIAH
MOBEPXHOCTU BHYTPEHHEr0 TPAHCHUPALMOHHOrOo 351eMenTa 332. To ecTh OTHOLIEHHE
wiomanay nop (MopUCTOoCTH) K o0mmel miaomanu creHoK (% MOPUCTOCTH) MOXKET
COCTaBJISATh, HanpuMep, nopsaaka 50%. B apyrux 4acTHBIX BapUaHTaX BBINOJHEHUS
nepdhopanuu/moOpUCTOCTh MOTYT OBITh Pa3HECEHBI C COOTBETCTBYIOLIEH MIOTHOCTHIO,
TaK 4YTO AOCTUTAETCsA B OCHOBHOM PaBHOMEPHOE pachnpeniesieHue TPAaHCIUPALMOHHON
cyOCTaHIMU, MOCTYMNAKIIEH OT BHYTPEHHETO TPAHCIUPALMOHHOTO 3j1eMeHTa 332 B
kKamepy 222 cropaHus (TO €CThb HE UMEeTCsl "MEePTBBIX 30H", B KOTOPBIX OIYLIAETCS
HEJOCTATOK MOTOKA FJIM MPUCYTCTBUS TpaHCIUpaUUOHHOH cyOcTtanuuu 210). B onHoM
13 BAPUAHTOB BHYTPEHHUN TPAHCIUPALMOHHBINA 3J1€MEHT 332 MOXKET COAEPKATh
rpynmny nepdopanuii/mop, pacnpeneeHHbIX ¢ INIOTHOCThIO mopsiaka 250 x 250

l/):uoi/'IM2 (mpubnusurensHo 100x100 1/CM2), Tak 4To ob0ecredynBaeTcs

npubauzuTenbHo 62500 nop/):uoix'IM2 (mpubauszurensuo 10000 HOp/CMZ), U Takue

IPYIIBI MOTYT OBITh Pa3HECEHBI APYT OT Apyra npubdbnusurenpbuo Ha 0,004 mroiima
(oxousio 0,1 Mmm). OHAKO CIEUANUCTY B JaHHOW 00JIaCTH MOHSITHO, YTO
KOH(UTypanus rpymnm nop MOKET U3MEHSThCS 110 HEOOXOAMMOCTH, TaK YTOOBI
HNOAXOIUTH JJIsl APYroi KOHPUTYpALUU CUCTEMBbI HJIH JOCTUIaTh HEOOXOJUMOTO
pe3yibpTata, HampuMep TpedyeMoro najeHus qaBlIeHUs PU HEKOTOPOH CKOPOCTH
NIOTOKA Yepe3 TPaHCIUPALUOHHBIN 35eMeHT 230. B npyrom BapuaHTe NiI0THOCTD
IPYIIIBI TOP MOXKET U3MEHATHCA MPUOIU3UTEIbHO OT 10X10 1/miofim’ (4x4 ]/CM2) pifel
npuGusHTensHO 10000% 10000 1/mm0iiM” (4000x4000 1/cM>), NpU IPOLEHTHOI
NOPHUCTOCTH, U3MEHsOIIelcst mpubauzuTenpHo oT 10 1o 80%.

Ha ¢urypax 3A u 3b moka3aHo, 4TO COrJIaCHO OJJTHOMY M3 BapHAHTOB
BBINOJIHEHUS YCTAHOBKU 220 KaMephl CrOpaHusi KOHCTPYKIUs, OrPaHUYNBAIOIIIAs]
Kamepy 222 cropaHus MOXKET OBbITh BBIIIOJHEHA MyTEeM ropsideil mocaaku MeKIy
TPAaHCIHUPALUOHHBIM 3J1eMEHTOM 230 ¥ OXBaTBHIBAOLIEN KOHCTPYKLUEN, TAKON KaK
sneMeHT 338 3aIUTHON 000JIOUYKH BBICOKOTO NaBJIEHUS WM U30JSLHUOHHBIN clioi 339,
PaCMOJIOKEHHBINA MEXIY TPAHCIUPALUOHHBIM 3J1eMEeHTOM 230 U 3TUM 3JeMeHTOM 338.
Hanpumep, 3T0 OTHOCUTCS K CIy4aro, KOrJja OTHOCUTENbHO “XOJOAHBIN"
TPAHCIUPALUOHHBIN 351eMeHT 230 MOKeT OBITh B pPaAUaIbHOM U (HMIJIM) OCEBOM
HanpaBJIEHUH BBINOJHEH MEHBUIEr0 pa3Mepa 0 OTHOLIEHUIO K OXBATBIBAIOLIEMY €ro

sneMeHTy 338 3amuTHON 000J0YKH BBICOKOTO naBieHus. [1o cyimecTBy npu BBeAeHUHU
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B 3JIeMeHT 338 3amuTHON 000JI0YKH BBICOKOT'O AABJIEHUS MEXIY HUMU MOXET OBbITh
OCTaBJIEH pajualbHbIN U (MJIN) 0CeBOil 3a30p (cMoTpu, Hanpumep, ¢pur. 3A). Koneuno
Takasi pa3HULIA Pa3MEPOB MOXKET O00JerdyuTh BBEJEHUE TPAHCIIUPAIIMOHHOTO 3JIEMEHTA
230 B smemeHT 338 3amuUTHON 000J0YKH BICOKOTO nasieHus. OnHako
TPAHCIHUPALUOHHBIA 3J1eMeHT 230 MOKeT ObITh BBINOJHEH TaK, YTO PU HarpeBaHUH,
Hampumep, 10 padboyell TeMnepaTypsl OH MOXET PaclIMPUTLCS B paJUaIbHOM U (UJIN)
OCEBOM HAIPaBJIECHUH, YMEHBIINB UJU BbIOpAaB YKa3aHHbBIE 3a30Pbl (CMOTPH,
Hanpumep, ¢pur. 3b). B aTom cnydae Mexay TpaHCIUPALHOHHBIM 3JIeMeHTOM 230 1
3JeMeHTOM 338 3alUTHON 000JIOUYKH BBICOKOTO AABJIEHUS MOXKET CPOPMUPOBATHCS
oceBasl MJIM paJualibHas mpeccoBas nocanka. [1o cymecTBy ais GopMUpOBaHUS
BHYTPEHHErO TPAHCIUPALMOHHOIO 3J1eMeHTa 332 MOTYyT UCIOJAb30BATHCS MOAXOASAIINE
BBICOKO TEPMOCTOMKHE XPYNKHUE MATEPUANIbI, TAKHE KAK IOPUCTAsT KEPAMHUKA.

[Ipu Takoil KOHPUrypaUHH BHYTPEHHETO TPAHCIIUPALIMOHHOTO 3JIeMeHTa 332
TpaHCHUpanuoHHas cyOcrtanius 210 MoXkeT coepskarh, HAPUMEpP, AUOKCUT
yriaepona (MocTynamuuil U3 TOTO K€ UCTOYHUKA, 4TO U pabouee Teno 236),
HaIpaBJsieMblil Yepe3 BHYTPEHHUI TPAaHCIIUPALMOHHBIN 3JIeMeHT 332, TaK 4TOOBI
TpaHcnupanuoHHas cyocranuus 210 oOpasoBriBaia B kamepe 222 cropaHus
Oydepubiii cioit 231 (To ecTh “HapOBYIO CTEHKY ), HEMOCPEACTBEHHO MPHUJIETAIOIINN B
kaMmepe 222 cropaHusi K BHyTPEHHEMY TPaHCIUPALMOHHOMY 3JIEMEHTY 332, mpu4yeMm
Oy¢epHslii cioii 231 MoxeT ObITh CHOPMHUPOBAH TaK, YTOOBI MIPEAOTBPALIATh
B3aMMOJIEIICTBUE MEXIY BHYTPEHHUM TPAHCIHUPALMOHHBIM 3J€MEHTOM 332 U
CKMK€HHBIMU HETOPIOYUMHU KOMIIOHEHTAMH, & TaKXK€ TE€IJIOM, BbIAEIIEMbIM
NpOAYKTaMu ropeHus. To eCTb B HEKOTOPBIX BAPUAHTAX BBIMNOJHEHUS
TpaHCMUpPALUOHHAs Teky4as cpena 210 MoxkeT ObITh IOCTaBJIeHA Yepe3 BHYTPEHHUM
TPAHCOUPALUOHHBIN 3eMeHT 332 Mo MeHbUIEH Mepe MOJ NaBJICHUEM,
COOTBETCTBYIOIIUM JaBJIEHHUIO B Kamepe 222 CropaHusi, U IpU 3TOM pacxon
TpaHCIUpPALMOHHON Tekyueit cpenbl 210 (To ecth moToka CO;) B kamepy 222
CrOpaHUst MOXET ObITh JOCTATOUYECH /ISl CMEIINBAHUS TPAHCITUPALMOHHON TeKy4en
cpensl 210 ¢ mpoayKTaMu TOPEHUS W OXJIAKIEHUS UX C 00pa3oBaHHEM BBIXOHOMN
CMeCH TeKy4el Cpellbl, UMEK el JOCTATOYHYIO TEMIIEPATypy, COOTBETCTBYIO YO
UCXOAHBIM TPeOOBAHUIM MMOCIEAYIOLIEro, MPOUCXOAAIIET0 HUXKE 110 TOTOKY IMpoLecca
(TO ecTh Ay TypOUHBI MOKET TpeOOBaThCS OINpeNeseHHast BXOAHAsI TEMIEPaTypa,

COCTaBJISIIOIAsA, HapuUMep, npudausutenbHo 1225°C), HO NPHU 3TOM BBIXOJHASI CMECH



10

15

20

25

30

- 25 .

TEKY4YUX CPEX OCTAETCS JOCTATOYHO BBICOKOTEMIIEPATYPHOMN, YTOOBI MOAAEPKUBATH
LIJJaKOBbIE€ BKJIKOUEHUS UJIH 3arpsi3HSOLIINE IPUMECH, COAEPKAILUECS B TOILIUBE, B
ra3zo00pa3HOM MJIM XKUIAKOM COCTOSIHUM. JXKHJKO€ COCTOsIHNE HErOpIOYUX KOMIIOHEHTOB
TOIUTMBA MOKET OOJIErYiTh, HAPUMED, OTACJIEHHE TAKHX 3arpsA3HAIOIIUX TpUMeceit
OT MPOAYKTOB TOPEHHUsSI B KUAKOH popMe, MPEANOUTHTENbHO B BBICOKO TEKYUeH,
obyamarouieil HU3KOM BSI3KOCThIO (popMe, UTO NestaeT MeHee BEPOSTHBIM 3a01BaHue
U JPYroe NMOBpPeXACHUE BCEH OTBOAHON CUCTEMBbI, IPUMEHEHHON NSl TAKOTO
orpeneHus. [IpakTuuecku Takue TpeOOBAHUSA MOTYT 3aBUCETh OT Pa3IMYHBIX
($aKTOpOB, TAKUX KaK BHUJ MCIOJb3yEMOr0 TBEPAOTO YIJIEPOIHOrO TOMIHUBA (TO €CTh
yIJIs1) 1 KOHKPETHBIE TapaMeTphl IIaka, o0pasyrmerocs B mpouecce ropeHus. To
€CTh TeMIIEpaTypa rOpeHus: B kamepe 222 cropaHus Npeano4YTUTEIbHO JOJIKHA ObITh
TakoM, 4TOOBI MOOBIE HErOPIYNE KOMIOHEHTHI YIIEPOAHOrO TOIJINBA MPEBPALIATINCE
B )KUJIKOCTb, COAEPKALYIOCS B IPOAYKTAX TOPEHUS.

B yacTHBIX BapuaHTaX BBINOJHEHUS U300PETEHUsI MOPHUCThIN BHYTPEHHHI
TPAHCIUPALUOHHBIN 3JIEMEHT 332 BBIMOJHEH TaK, YTOOBI HAMPABIISIThH
TPAaHCIUPALUOHHYIO TEKYUYYIO Cpeay B kamepy 222 cropanus o paauycy BOBHYTPb,
cO3/1aBasi 3aLIUTHYIO CTEHKY U3 TeKyuell cpensl unu oydepHsiii cnoit 231 y
MIOBEPXHOCTU BHYTPEHHErO TPAHCIUPALMOHHOIO 3JIeMeHTa 332, OrpaHUYHUBAOLIETO
kamepy 222 cropaHus (cMOTpH, Hanpumep, ¢pur. 2). B onHOM U3 YaCTHBIX BApUAHTOB
BBINIOJIHEHHSI IOPUCTBIN BHYTPEHHUI TPAHCIUPALMOHHBIN 3JIEMEHT 332 BBINOJHEH
TakuM 00pa3oM, 4TOOBI HANIPABIATH TPAHCIUPALMOHHYIO TEKYUYIO CPeay B KaMepy
222 cropaHus Tak, 4TOOBI TpaHCIUpalUMOHHas cyOcTanus 210 nmocrynaia B kKamepy
222 cropaHus B OCHOBHOM MOJ NpsIMbIM yriioM (90°) k BHYTpeHHEH MOBEPXHOCTH
BHYTPEHHErO TPaHCHUPAUHMOHHOTO 3neMenTa 332. Cpeau APyrux NpeuMyIiecTs
BBEJleHUE TPAHCMIUPALMOHHON cyOcTaHuu 210 B OCHOBHOM IMOJ MPSMBIM YTJIOM K
BHYTPEHHEMY TPAHCIHUPALUOHHOMY 3JIeMeHTY 332 MOXkeT cnocoOCTBOBATh U
ApyruMm obpa3zom ycunusaTh 3¢ eKT HampaBIeHUS MIJIAKOBBIX KUJIKUX UIJIA TBEPIBIX
BKJIFOUEHUH WU APYTUX 3arpsi3HSIOUINX NPUMECEH, a TaK:Ke rOpsA4nX 3aBUXPEHHBIX
MNPOAYKTOB F'OPEHHUs 1aJ€KO OT BHYTPEHHEN MOBEPXHOCTU BHYTPEHHEr O
TPAaHCIHUPALUOHHOTIO 3J1eMeHTa 332. YMeHbIlIeHne, CBEIeHNEe K MUHUMYMY UJIH
ApyruM oO0pa3oM yCTpaHEHHE KOHTAKTAa MEXKAY KUAKUMHU WJIM TBEPIBIMH IIJIAKOBBIMHU
BKJIFOYEHUSIMU U BHYTPEHHUM TPAHCIHUPALUOHHBIM 3JIEMEHTOM 332 MOXKET, HalIpumep,

NPEeIOTBPATUTD CIUNAHNE TAKUX 3arpA3HI0INNX MpuMeceil B Ooyee KpymHbIe
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BKJIFOUEHMUS UM MACCHI, YTO, KaK U3BECTHO, MOXKET NPOUCXOAUTDL IPU KOHTAKTE
MEXXAy BKJIIOYEHUSIMU/YaCTUIIAMU U TBEPABIMU CTEHKAMU U MPUBOAUTD K
MOBPEKACHUK BHYTPEHHETO TPAHCIUPALMOHHOTO 3eMeHTa 332. Brenenue
TpaHCIHUPALUOHHON cyOcTanHuu 210 B OCHOBHOM IOJ MPSIMBIM YIJIIOM K BHYTPEHHEMY
TPAHCIUPALUOHHOMY 3JIeMeHTY 332 MOKeT, TaKUM 00pa3oM, COCOOCTBOBATh UITH
apyrum obpaszom ycunusaTh 3¢ ekt npenorspauieHuss GOpMUPOBAHUS 3aBUXPEHHBIX
NPOAYKTOB rOpeHUs BOJU3U BHYTPEHHETO TPAHCITUPALIMOHHOTO 3JIeMeHTa 332,
obJianaromux TOCTATOYHOH CKOPOCTBIO MJIM MHEPLHEH I CTOJKHOBEHHS C
BHYTPEHHUM TPAHCIHUPALUOHHBIM 3JIEMEHTOM 332 U BO3MOKHOI'O €r0 MOBPEXKICHHUS.

Kak 6pu10 yKa3aHO paHee, B APYTHX CIydasX MPEHUMYIIECTBO COCTOUT B TOM,
4TOOBI BBI3BIBATH 3aBUXPHUBAHHE WUJIU IPYrOo€ HApYIIEHHE MPSIMOJIUHEHHOTO
OJHOPOJHOTO MOTOKA MPH HAMPABICHUH TOIJIMBA/TOTIMBHON CMecH B KaMepy 222
cropanus. lIpu BHeCEHMH TaKUX HApPYUIEHUHN MOTOKA MOCJIE NOCTABKU
TOIJINBA/TOTJIMBHON CMecH B KaMepy 222 cropaHus HEJOCTATKH, CBSI3aHHBIE C
COMJIAMH WJIU APYTUMH y3JaMH (OPCYHKHU HIIH YCTPONUCTB MOJAYH, UCTIONB3YEMBIX IS
BHECEHHS TAKOT0 HAPYLIEHUs MMOTOKA Mepea JOCTABKOW TOIMINBA/TOTUIMBHON CMECH B
KaMepy CrOpaHusi, MOTYT ObITh YCTPAHEHBI HJIU CBEAEHBl K MUHUMYMY. O1HaKo
CIEUHNAJUCTy B JaHHOH 00JaCTH MOHATHO, YTO B HEKOTOPBIX CIy4asiX Takoe
nocjeayuee BBeJeHNEe TOIINBA/TONJIUBHON CMECH MOXET UHOT1a IPOU3BOAUTHCS
00s13aTEeIbHO HJIM JKEJIATENIbHO B COYETAHUH C YCTPONWCTBAMH JOCTABKU
TOIUTMBA/TOIUIMBHON CMeCH, 00eCIeUnBaOIIMMU HapYIIeHHEe TOTOKA 10 €ro BBEAEHHUS.

Ilo cymecTBy B HEKOTOPBIX YACTHBIX BAPUAHTAX BBIMOJHEHUS HACTOSIIErO
n300peTeHust MO MEeHbIIEH Mepe BHYTPEHHUN TPAHCIHUPALUOHHBIN 3J1eMeHT 332
MOKeT OBbITh BBITOJHEH TAKUM 00pa3oM, 4TOOBI Uepe3 Hero TPaHCIHUpPALMOHHAS
Teky4das cpena 210 Hanpasisizack B OCHOBHOM HEOJHOPOJHO K Kamepe 222 cropaHus
U HampaBJsIach TaK, YTOOBI MPOTEKATh CIUPANIbHO (CMOTpH, Hanpumep, ¢pur. 2J1)
BIOJb nepuMerpa 221 (cmoTpu, HanpuMmep, ¢ur. 2A) Kamepbl CTOPaHUS U B
MPOJOJBHOM HAaMpaBJI€HUU MEXKAY BXOAHOHN 4acThio 222 A u BIXOQHON YacThio 222B,
bopMuUpYs 3aIMUTHYIO CTEHKY U3 TeKydel cpeabl min OapbepHbIi cioh 231 y
MOBEPXHOCTU BHYTPEHHETO TPAHCIUPALUOHHOTO 3JIeMeHTa 332, NpeaoTBpallaroInii
B3aUMOJENCTBUE MEXIY TPAHCIUPALUOHHBIM 3JI€MEHTOM 332 U NPOAYKTAMH FOPEHUS
U (Mn1) TOTUIMBHOM cMechio. bonee moapoOHO, B HEKOTOPBIX YaCTHBIX BapHUaHTaX

BBIMIOJIHEHUS 110 MEHbLIEH Mepe BHYTPEHHUN TPAaHCIUPALMOHHBIN 3JI€MEHT 332
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BBITMIOJIHEH ¢ BO3MOXHOCTBIO HANPABJIEHUs Y€PEe3 HEro TPAHCIUPALMOHHON TeKy4en
cpensl 210 B kamepy 222 cropaHusi B OCHOBHOM OJAHOPOAHO IO nepumerpy 221
KaMepbl CTOPaHMs U B MPOJOJbHOM HalpaBJIE€HUU MEXKAY BXOJHON yacThio 222A u
BBIXOJHOM 4acThio 222b, npuyeM TpaHcnUpaLUOHHAs Tekydas cpena 210
HampaBJseTCs TakK, YTOOBI MPOTEKATh B OCHOBHOM IO KacaTeJbHOU K mepumerpy 221
BHYTPEHHEr0 TPAHCIUPALUOHHOTO dJIeMeHTa 332 U Mo crnupaiu (TO €CTh MO BUHTOBOM
JUHUM WU CIUPAJbHOMY KOHTYpPY), KaK MOKa3aHo, Hanpumep, Ha ¢urypax 2A u 2/1.
Hanpuwmep, neppopaunu/mopst 335, chopMupoBaHHbIE BHYTPEHHUM
TPAHCIUPALUOHHBIM 3JIEMEHTOM 332, MOTYT OBITh U30THYTHIMU HJIH HAKJIOHHBIMHU TPH
MPOXOXKACHUU MEXJY €ro BHYyTPEHHENH MOBEPXHOCTBIO U HAPYKHON NMOBEPXHOCTHIO
(cmoTpu, Hanpumep, ¢ur. 2A), Tak 4TOOBI MOOYKAATh TPAHCITUPALHOHHYIO TEKYUYIO
cpeny 210 mpoxXoauTh Yyepe3 Hero B OCHOBHOM MO KacaTeJIbHOW UJIK NPyruM oOpa3om
BIOJIb IepuMeTpa 221 kamepsl 222 cropaHusl.

B npyrom npumepe nopsl BAOJb NPOAOJIBHBIX JOPOKEK BHYTPEHHETO
TPAHCIHUPALUOHHOTO 3JIeMEeHTa 332 MOTyT OBITh MPOIUIABIECHBI/3aKPBITHl TAK, YTOOBI
CIOCOOCTBOBATH NMPOXOXKAEHHUIO Ye€pe3 HEro TPAHCIHUPALMOHHON Tekydel cpensl 210 B
OCHOBHOM I10 KacCaTeJIbHOU HJIM HHBIM 00pa3oM BAOJNb nepumMerpa 221 kamepsr 222
cropanus (cMotpu, HanpuMmep, ¢ur. 2B). B npyrux npumepax B nobaBieHune HIH
BMECTO MPOIIABJIEHUS POAOIbHBIX JOPOXKEK BHYTPEHHErO TPAHCIUPALMOHHOTIO
sneMeHTa 332 3aumuTHAsA CTPYKTypa 224 (TO eCTh MeTalJinyecKasi Ui KepamMmudecKas
KOHCTPYKLHS) MOXKET ObITh pa3MelleHa/BCTaBIeHa BO BHYTPE HHUN
TPAHCMUPALMOHHBIN 3JIeMeHT 332, Kak MoKa3aHo, Hanmpumep, Ha ur. 21", Tak 4TOOBI
NEePEKPBITh OTAENIbHbIE YACTH MOBEPXHOCTHU MOPUCTON CTEHKH JJIs IPEJOTBPALIEHUS
pPaauaNbHOTO MOTOKA YePe3 HUX, OCTABJIsIA IPU ’TOM OTKPBITBIMU APYTUe 4aCTHU
MOBEPXHOCTH U CIIOCOOCTBYSI MPOXOKACHUIO TPAHCIUPALMOHHON Tekyuel cpeast 210
B OCHOBHOM I10 KacaTeJbHON MJIM HHBIM 00pa3oM BaOJIb nepumeTpa 221 kamepsr 222
cropanus (cMoTpu, Hanpumep, ¢urypsl 2B u 2I"). XoTa KoHCTpyKuus 224 unu
IPOLECC MPOTUIABIECHUS MOTYT OBITh BBIMIOJHEHBI TaK, YTOOBI HAPABIATH
TPAaHCOHUPALUOHHYIO TEKY4yI0 cpeay 210 B OCHOBHOM IO KacCaTeJIbHOW UJIU UHBIM
obpazom Broab nepumerpa 221 kameps! 222 cropaHus, IPH B3aUMOAEHCTBUH 3TOTO
MOTOKA C NPOJOJbHBIM NOTOKOM NPOAYKTOB FOPEHUs PE3YJIbTUPYIOLUN NOTOK,
NPEACTABISAIO NN COOON UX BEKTOPHYIO CYMMY, CTAHET B OCHOBHOM CIIUPaJIbHBIM.

OI[HaKO CIIenruaJucCTy B HaHHOﬁ obnactu MOHATHO, YTO MOXKET CYIECTBOBATH MHOTO
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ApYrux KOH(UTrypauuii BHyTPEHHErO TPAHCIIUPALIMOHHOTO 3JIeMeHTa 332,
obecneuynBarIUX MPOXOXKAEHNE TPAHCIHUPALMOHHON Teky4el cpearl 210 B OCHOBHOM
10 KacaTeJbHON MJIM HHBIM 00pa3oM BAoJb nepuMerpa 221 kamepsl 222 cropaHusi.

B eme onHoM npumepe nepdopauu/mopbl MOTYT ObITh BBIITOJTHEHbI TAaK, YTOOBI
BbI3bIBaTH 3 dexT Koanna B TpancnupanuoHHol Tekyueit cpene 210 (cmotpu,
Hanpumep, ¢ur. 2E), HanpaBJIeHHbII TaK, YTOOBI MOHYKAATh TPAHCITUPALUOHHYIO
Tekyuyto cpeny 210 pacnpocTpaHsITbCA B OCHOBHOM MO KacaTeJbHON WU UHBIM
obpazom Boab nepumerpa 221 xkamepsl 222 cropanusi. B Takux ciaydasix moTOK
TOIJIMBA/TOTJIMBHOM CMeCH M (MJIU) MPOAYKTOB FOPEHHs OT BXOAHOH yactu 222A K
BBIXOJHOU 4acTu 222B MOXeT aHaJOTMYHO BbI3bIBATH HAMPABJEHUE MOTOKA
TPaHCIUPALUOHHON TeKky4en cpeabl 210 B NpOAOABHOM HANpPAaBJIEHUU K BBIXOAHOMN
yactu 222B, co3naBas TeM caMbIM BUHTOOOPA3HBIA MJIM CIIHPATBHBINA MOTOK 3TOH
cpeabl BIOJb Kamepsl 222 cropanus. B takux npumepax nopsi/nepdopanuu 335,
chopMHpPOBaHHBIE BHYTPEHHUM TPAHCIIUPALMOHHBIM 3JIEMEHTOM 332 MOTYT
NPOXOAUTh Y€PEe3 HEr0 B OCHOBHOM NMEPHNEHAUKYIAPHO NPOAOJBHON OCU KaMephl 222
CropaHus, KaKk MoKa3aHo, Hanmpumep, Ha ¢ur. 2. OgHaKO B APYTUX IMpUMepax
nopbl/niepdopanuu 335 MOTYT OBITh HAKJIOHEHBI B CTOPOHY BBIXOAHOM "acTu 222B
(cMoTpu, Hanpumep, ¢ur. 2b), uTo NpUBEnET K NPOABUIKEHUIO
BUHTOOOPa3HOr0/CHUPaANbHOTO MMOTOKA TPAHCIUPALIMOHHON Tekydel cpensl 210 u
(Mnu) ero CMEIMMBAHUIO C TOIUIMBHONW CMEChIO/TIPOAYKTAMU TOPEHUS, UIIH
nopsi/nepdopamnuu 335 MOryT ObITh HAKJIOHEHBI B CTOPOHY BXOAHOMW uactu 222A (He
MOKa3aHO), YTO MO APYroMy MOBJIHIET HA B3aNMOAEHCTBHE MEKIY TPAHCIIUPALIMOHHON
Tekydel cpenoit 210 U TOMIUBHON CMeChIO M (MJIM) MPOAYKTaAaMH TOpeHHs (TO eCTh
CIOCOOCTBYET CMELUTUBAHUIO UJIH PETYJIUPOBAHUIO CKOPOCTU TOPEHHS).
CoOTBETCTBEHHO, B HEKOTOPBIX Clly4dasx Takoe JefcTBUE Ha MOTOK TOMJIUBHOMN
CMeCU/TIPOIYKTOB FOPEHUs MO UIMHE KamMepbl 222 cropaHusi MOXKeT 00eCneduThb
JKeJIaTeJbHbIE PE3YJIbTATHl H PETYJIHPOBAHNE MaApaMETPOB U (UJIM) KMHETUKHU TPOLEcca
roperus 0e3 PU3NIEeCKux yCTPOUCTB, HHAUE BO3AEHCTBYIOIINX HA B OCHOBHOM
NPSIMOJIMHEHHBIN U OTHOPOIHBIM MOTOK TOTJIMBA/TOMJIMBHON cMecH B Kamepe 222
cropanus. Takas KOMIIOHOBKA, @ UMEHHO OTCYTCTBUE (U3UUECKUX YCTPONCTB IJIs
BO3/IEHCTBUS HA MOTOK TOIUIMBHOW CMECH/IIPOIYKTOB TOPEHHS, MOKET HHBIM

crocoboM obecrnednBaTh NPEUMYILIECTBA, HAIPUMED, B YCTPAHEHHUH JIOKAIU3AIUH
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HAKOTUJIEHUs YAaCTHI], COJIEPIKAIUXCS B TONJIUBHON cMecH U (MIN) MPOAYKTax
TOPEHUs, YTO JOJIKHO OBITh MOHATHO CIENHUANNCTy B JTaHHON o0nacTu.

IIpu TakoM BO3AEHCTBUYU HA MOTOK TOIUIMBHOIN CMECHU/TIPOAYKTOB TOPEHUS,
cOoO0INarIEeM UJIH APYTUM 00pa3oM BhI3bIBAIOIIEM €€ 3aBUXPUBAHUE B Kamepe 222
cropanus, y3en 300 popcyHku u (MyiM) TpaHCIUPALUOHHBIH 37eMeHT 230 MOryT
UMeThb IpyTyio KoHpurypanuwo. Hanpumep, B OTHOM U3 YaCTHBIX BAPHAHTOB
BbINOJHEHUS n300peTeHus y3ea 300 GOpCyHKH MOXKET OBITh BBITIOJHEH C
BO3MOXHOCTBIO MPHEMA TOJINBA/TOTUIMBHOW CMECH U3 CMECHTEIBHOIO YCTPOHCTBA
250 1 moga4yu TOMJIMBA/TOIIMBHON CMECU BO BXOJHYIO 4acTh 222A kamepsl 222
CrOpaHUs NPU HANIPABJIEHUHU NOTOKA, B OCHOBHOM, IPOTUBOIOJOXHOM CIUPAJIBHOMY
MOTOKY TPaHCIUPALMOHHON Texy4del cpensbl 210. B npyrom uacTHOM BapuaHTe
BBINTOJHEHUS n300peTeHus y3en 300 GOopCcyHKH MOXKET OBITh BBIIIOJHEH C
BO3MOXXHOCTBIO MPHEMA TOTJINBA/TOTUIMBHOW CMECH U3 CMECHUTEbHOIO YCTPOHCTBA
250 1 moga4yu TOMJIMBA/TOILUIMBHON CMECH BO BXOJHYIO 4acTh 222A kamepsl 222
CrOpaHus B HANPABJIEHUHU, COBMAAAOIEM (TO €CTh B TOM K€ HAIIPABJIEHUHU) CO
CIUPAJbHBIM OTOKOM TPAHCIHUPALUOHHON Tekyuen cpearl 210. Eme B onHOM
JaCTHOM BapHaHTe BbINOJHEHHS y3el 300 GopCcyHKH MOXKET OBITh BBINIOJIHEH C
BO3MOXXHOCTBIO IIPHEMA TOMIJINBA/TOIIMBHOW CMECH U3 CMECUTEIbHOI0 YCTPOHCTBA
250 1 HamnpaBJeHUs B OCHOBHOM OJHOPOAHOIrO NPAMOJUHENHOr0O MOTOKA
TOIUTMBA/TOTUIMBHONH CMECH BO BXOJHYIO 4acTh 222A kamepsl 222 cropaHus, IpH 3TOM
CIUPAJbHBII NOTOK TPAHCIHPALMOHHON Tekyuel cpensl 210 CKOHGUTYpUPOBAH TAKUM
o0pa3om, 4ToOBI BBI3BIBATh 3aBUXPUBAHNE TOTIJINBA/TOMIMBHONW CMeCH U (HJIH)
MPOAYKTOB rOPEHUs B Kamepe 222 CropaHus.

Kasxnas Takasi KOMIIOHOBKA MOKET UMETh CBOIO Liesb U (unn) 3P exT.
Hanpuwmep, HampasieHHe MOTOKA TOIJINBA/TOTUTMBHOW CMECH B HaIpPaBJICHUH,
MPOTUBOIOJOXHOM CIUPAJbHOMY MOTOKY TPAHCIUPALUOHHON Teky4el cpeasl 210,
MOKET 3aMeUIUTh HJIU NMPEKPATHTh HABEIEHHOE 3aBUXPUBAHNE B TOILINBE/TOMJIMBHON
CMECH M3-3a TPEHUs MEeXy NPOTUBOHANPaBICHHbIMU TOTOKaMu. I1o cymecTBy
rOpeHNe TOIUIMBA/TONJINBHON CMECH Tak)ke MOXeT ObITh 3aMensieHo. HanpoTus, eciu
TOIJIMBO/TOTNIMBHAS] CMECh HAIPABJISAETCS B TOM JK€ HAIPABJIEHUH, YTO U CIIHPATbHBINA
NOTOK TPAHCIHUPALMOHHON TeKy4el cpennl 210, TO 3aBUXpUBAHUE TOIINBA/TOTUIMBHON
cMecH U (MJIN) MPONYKTOB FOPEHUSI MOKET ObITh YCHIIEHO, BO3MOYKHO CHUIKAS MPU

3TOM BpeMsi, TpedyemMoe 11 3aBeplIeHUs] B OCHOBHOM IOPEHHUs TOIJINBA/TOIINBHON
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CMeCH, UJIH APYTrUM 00pa3oM yBEIUUUBas YaCTh TOIMJINBA/TOTUIMBHON CMeCH,
CrOparoIIyIo B mpouecce (Hampumep, yBeaundnubas Ko3PpPUIUEeHT BRITOpaHUs TOTUINBA).
Hanpasnenue TominBa/TONIMBHON CMECH B OCHOBHOM OJTHOPOJHBIM MPSIMOJUHEHHBIM
IOTOKOM MOXET UMETh MIPEUMYILIECTBO, HAlpUMeEp, KOTla TOIUIMBO/TOTIMBHAS CMECh
COZIePIKUT TBEP/AbIe BKJIIOUEHHUS UJIN IPYTHE YaCTHULbI, KaK ObIIO pACCMOTPEHO paHee,
TaK KaK IOTOK HE UCKAXKAETCsI MEXAaHUYECKUMHU YCTPOUCTBAMU, U IIPU 3TOM
HEOOXO0AMMOe 3aBUXPUBAHUE €TI0 MOXKET ObITh BBI3BAHO CIUPATBHBIM MOTOKOM
TPAaHCIUPALUOHHON Tekydel cpenpl 210 ¢ Henapro yCUIeHus npouecca ropeHus.

CoOTBETCTBEHHO, B HEKOTOPBIX BapUaHTax BBINOJHEHUS Takue BO3AeHCTBUS
MOTYT OOBEIUHATHCS € LENbI0 YBeNUUeHUs 3 (PEeKTUBHOCTH yCTaHOBKH 220 KaMepsl
cropanus. Hanpumep, xkak nokaszaHo Ha ¢ur. 2K, kamepa 222 cropaHusi MOXeT
BKJIFOYATh CEKUHIO 244 A rOopeHHsi, paCIOJIOKEHHYIO CO CTOPOHBI (OIMXKe K) BXOIHON
gactu 222A, u cekunio 244B nokuraHus, pacmoOKEHHYIO OJIMKe K BBIXOIHON 4acTu
222B, npu4eM TpaHCTIHPALUOHHBIN 31eMeHT 230 MOKeT ObITh CKOHPUTYPHPOBAH
TakuM 00pa3om, 4ToOBI CIUPANIbHBIN MOTOK TPAHCIHUPALMOHHON Tekyuel cpensl 210 B
cekuu 244B noxuraHusi ObLT IPOTHUBOMOJIOKEH CIIUPATBHOMY ITOTOKY
TpaHCNUpPALMOHHON Tekyuell cpeabl 210 B cexuuu 244 A ropenusi, TO €CTh
MPOUCXOIUIIO PEBEPCUPOBAHNUE HABEIEHHOTIO 3aBUXPUBAHUS IPOAYKTOB F'OPEHUs B
cexuuu 244B noxuraHus 1o CpaBHEHUIO C HABEAEHHBIM 3aBUXPUBAHUEM
TOIUTMBA/TOTUIMBHON cMecH B cekumnu 244 A ropeHus. B takux ciaydasx
TOIUTMBO/TOIIMBHAS CMECh MOJKET HAIPaBIATHCS B CeKUMIO 244 A TOpeHUs KaMepbl
222 cropaHus B TOM K€ HallpaBJE€HUM, YTO CIUPATbHBIN MNOTOK TPAHCIIUPALIMOHHOU
Teky4en cpeabl 210, 4TO yCHIIMBAET TOPEHUs TOMJIUBA/TOTIMBHON CMECH, KakK
paccMoTpeHO Bbllie. MI3MeHeHne Ha IPOTUBOIOJOKHOE HAIPABJIEHUs CIUPAIbHOTO
MOTOKA TPAHCHUPALIMOHHON Tekyuel cpenbl 210 B cekunu 244B noXuraHusi MOXeT,
HaIrpuMep, MPUBECTH K 00Pa30BAHUI "NIPOTUBO3aBUXPUBAHUA" TIPOAYKTOB TOPEHUS 32
CUEeT JEeNCTBHUs JJOKAJIBHOIO KaCaTeJbHOIO YCUINA U TEM CAMBIM yJIYYIIUTh
CMEIINBAHNE MPOAYKTOB ropeHus. [Ipu 3TOM NpoOAyKTHI TOPEHUST MOTYT OBICTpEE U
MOJIHEE NTEPEMEIINBAThCS B BBIXOJAHOM MTOTOKE, MOCTYNAKOIEM U3 BBIXOJHON 4acTH
222B, tak uToOBI 00ecneunTh Ooee OOHOPOAHBIN BBIXOJHOW MOTOK U3 YCTAaHOBKH 220
KaMepbl CrOpaHus.

B apyrux 4acTHBIX BapUaHTaX BBINOJHEHUS N300pETeHUs TPaHCIUPALMOHHBIHI

sneMeHT 230 MoxeT ObITh CKOHQUI'YPUPOBAH TAKUM 00pa3om, YTOObBI CIHPAaTbHbBIN
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MOTOK TPAHCIUPALMOHHON TeKy4el cpeabl 210 monepemMeHHO MEHsI CBOE
HalpasJieHHe Ha OOpaTHOE BIOJb IO MEHbLIEH Mepe YaCTH TPAHCIUPALIMOHHOTO
3JIEMEHTA, TaK 4YTOOBI MOMEPEMEHHO MEHSATh HAIpPaBJIEHNE HABEIEHHOTO
3aBUXPHUBAaHUSA TOIUIMBA/TOMJIUBHON cMecH U (UJIM) IPOAYKTOB TOPEHUS MEXIY
BXOJHOU 4acTbio 222A u BeIxoAHON yacThio 222B. Takue uepenyromuecs CeKLUU
NPOTUBOHANPABJIECHHBIX CIUPAJbHBIX IOTOKOB TPAHCIIUPALUOHHON TEKy4Yel Cpenbl
210 MOTyT, HapUMeEp, YBEIUYUTD JIOKAJIBbHYIO TYpOYJIEHTHOCTb U TAKUM 00pa3om
YIYUYIIUTH MepeMeIIUBAHIE TOMJIMBA/TOTIUBHON CMeCH U (MJN) MPOAYKTOB TOPEHHUSI.
Hanpumep, B HEKOTOPBIX YaCTHBIX BAPUAHTAX BBIMOJIHEHUS AJS AOMNOJHUTEIBHOTO
YCUJICHUS JIOKAJbHOU TypOYJIIEHTHOCTH C LIEJIbI0 BHECEHUS APYTUX U3MEHEHUH B
AUHAMHUKY U KHHETHKY TOPEHHS U (MJIH) TPAEKTOPUIO NMPOXOKAEHHUS ITOTOKA B Kamepe
222 cropaHus Uiy 4epes3 Hee TPAaHCHHUPALUOHHBIN 37eMeHT 230 MOXEeT COnepKaTh Mo
MEHBIIEN Mepe OAUH NMPOXOAALUIUI CKBO3b HEFO TPAHCIIUPALMOHHBIN KaHaa 246
(cMmotpu, Hanpumep, ¢ur. 2J1), mpuyeM 3TOT MO MEHbIIEH Mepe OIUH
TPAHCIUPALUOHHBINA KaHaT 246 MOXKET ObITh BBIIOJHEH C BO3MOXHOCTBIO
HamnpaBJIEHUs] JOMOJHUTEIbHOIO NPSIMOJIUHENHOTO NOTOKA TPAHCIIUPALMOHHON
Tekydel cpeabl 210 B TOMINMBO/TOIIMBHYIO CMECh H (MJIN) MPOAYKTHl TOPEHUS, TaK
4TOOBI IO BO3MOXXHOCTH BO3J€HCTBOBATh HA MapaMeTpPhl UX MOTOKA, a TaAKXKe Ha
OUHAMUKY U KMHETUKY FOpeHusi. B HEKOTOPBIX YaCTHBIX BAPUAHTAX BBIIOJIHEHUS
N300peTeHHsI COOTBETCTBYIO UM 00pa3oM cpopMHupOBaHHAs CTPYS
TPaHCNHUPALMOHHON TeKy4el CpeJbl, HAallpaBJIC€HHAs Yepe3 110 MEHbIIel Mepe OJUH
BBICTYMAO LM MONEPEK TPAHCIUPALUOHHBIN KaHal 246, MOXKeT ObITh 1OCTATOYHOMN
IJIs pa3BETBJIEHUS MOTOKA B KaMepe 222 CropaHusi WJIH JJIsl TOTO, 4TOO bl HHBIM
oOpa3oM BbI3BaTh "3arud" mMOTOKAa BOKPYT CTPYH TPAHCIHPAIIMOHHON TeKyUdel cpenbl,
cO3/1aBasi TEM CaMbIM BO3MOXKHOCTh U3MEHEHUs ()OPMBI MOTOKA BAOJb JJIMHBI KAMEPBI
222 cropanus. [Ipu ucnonp3oBaHuu Oojiee, 4eM OJHOI0, TAKUX TPAHCIHUPALIMOHHBIX
KaHaJoB 246 OHU MOTYT OBITh Pa3HECEHBI IPYT OT APYTa, HAMPABICHBI MOA YTJIOM HIIH
POJOJBHO OTHOCUTEIBHO KaMephl 222 CropaHusi, TaK 4TOObI, HAIPUMED, CABHHYTH
OoJiee BBICOKOTEMIIEPATYPHbIE 00JIACTH FOPEHUS K IPYTUM CEKTOpaM Kamepsl 222
cropaHus (TO €CTh YTOOBI MPEAOTBPATUTD JIOKAJIbHBIN HArPEB UJIU MEpPETrpeB
HEKOTOPBIX CEKTOPOB KaMepbl 222 CropaHus) UIW BBI3BATh NEPEMEIINBAHNE PA3HBIX

obnacTel TOpeHHs, HMEIIINX Pa3Hble TEMIEPATYPHI.
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B HEKOTOpBIX ciydasx Hapy>KHbIA TPAHCIUPALUOHHBIN 37eMeHT 331, seMeHT
338 3amuTHOI 000J0YKH BBICOKOTO JABJIEHUS, TEIUIONEePEenAINNil KOXyX 336 u (unn)
U30JISIHUOHHBIN cJIoH 339 MOryT OBITh BBIMTOJHEHBl MJIM UHAUBUIYAJIBHO, UJIU B
coueTaHuu, Tak, 4ToObl obecrneunBaTh "MaructpaibHblii" 3¢ dekt (To ecTpb
ofbecrneunBaTh B OCHOBHOM PaBHOMEPHO pacHpeeeHHYI0 M0a4yy) B OTHOLIEHUHN
IOCTABKH TPAHCTIUPALMOHHON cyOcTaHumMu/Teky4deii cpensl 210 k BHYTpeHHEMY
TPAHCIUPALUOHHOMY 3JIEMEHTY U CKBO3b HEro B kamepy 222 cropanus. To ecTs B
OCHOBHOM paBHOMEpHAs Mojaya TpaHCHHpauuoHHO# cyOcTanuuu 210 (B OTHOMIEHUH
CKOPOCTH MOTOKA, JABJIEHUS WU IPYTUX MOAXOASUIUX H COOTBETCTBYIOLIUX BEJTUYHH)
B KaMmepy 222 cropaHusi MOXKeT ObITh o0ecriedeHa 3a c4eT KOHPUTypaluu HapyKHOTO
TPaHCMUPAUOHHOTO 3JieMeHTa 331, sneMenTa 338 3amuTHON 000JOUYKH BBICOKOTO
NABJIEHUS, TEIIOTEPENAoIero Koxyxa 336 u (uin) U30JasSUOHHOTrO ¢clios 339,
obecneunBamIIell paBHOMEPHYIO 1M0O1a4y TPAHCIHPALMOHHON Teky4el cpennt 210 k
BHYTPEHHEMY TPAHCIUPALMOHHOMY 3JIEMEHTY 332, WIu nojada TPaHCIUPALUOHHON
cybctannuu 210 mo Hapy’KHOM MOBEPXHOCTH BHYTPEHHETO TPAHCITUPALIMOHHOTO
sneMeHTa 332 MokeT OBITh 0cOObIM 00pa3om cpopMUpOBaHA U CKOH(PUTYPUPOBAHA,
Tak 4T0OBI 00eCcTeunBaIOCh B OCHOBHOM PaBHOMEPHOE pacrpeaesieHue
TpaHCHUpanuoHHON cyOctanumnu 210 BHyTpH kamepsl 222 cropaHus, BIOJb HEE WU
1o BCeil kamepe 222 cropanus. Takoe B OCHOBHOM PaBHOMEPHOE pacnpeneaeHue u
nojpava TpaHcHUpanuoHHOH cybcTtanumuu 210 B kamepy 222 cropaHust MOTYT CBECTH K
MUHUMYMY HJIU IPEJOTBPATUTH 00pa30BaHNe BUXPEN pa3orpeToi roproyueil TeKkyden
cpenbl, TaK Kak B IPOTUBHOM CJIy4ae TaKHU€ BUXPU Pa3OrpeToi roproyeil Tekyuden
cpeabl MOTYT CHOPMUPOBATHCS 32 CYET B3AUMOIECHCTBUS MEXAY HEPABHOMEPHBIM
MOTOKOM TPAHCIUPALUOHHON T€Ky4el Cpeabl U MOTOKOM roprodeil TeKydel cpeabl, u
5TH BUXPHU MOTYT B CBOI O4Ye€peIb CTAIKUBATBHCS C BHYTPEHHUM TPAHCIUPALMOHHBIM
3J1eMeHTOM 332 U, BO3MOXKHO, OBPEXAATh €ro. B HEKOTOPBIX YaCTHBIX BAPUAHTAX
BBITTOJTHEHUSI OJJHOPOAHOCTh paclpeneeHnusl TpaHCTUpaunoHHOH cyOcTtanuun 210 B
kamepe 222 cropaHus KeJlaTeJbHa MO MEHbILIEH Mepe B JJOKAJbHOM CMBICJIE UJIU B
paMkax paccMartpuaemMoi mpobjaembl. To eCTh Ha OTHOCUTENBHO OOJNBIION
NPOTSI)KEHHOCTH BJOJIb KaMephl 222 cropaHusi OMTHOPOJHOCTb IOTOKA
TPAaHCIUPALUOHHON cyOcTaHunu/Texky4ueit cpensl 210 MoxxeT He coONIOAATHCS, HO

MOJKET OBITH JKeJIaTeIbHbIM HIIH HGO6XOI[I/IMI:;IM, 4TOOBI TOTOK M3MEHSIJICS MOCTEIIEHHO
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ISl IPEOTBPALIEHHS Pa3pbIBOB NPOG UL MOTOKA, KOTOPBIE MOTYT MPUBECTH K
00pa3oBaHUIO MOTEHIUAJBHO PA3PYIIUTEIbHBIX BUXPEHl.

IIoBEpXHOCTE BHYTPEHHEr O TPAHCIUPALUOHHOTO 3J€MeHTa 332 HarpeBaercs
TaK)Xe NpoaykTamu ropenus. I1o cyuecTBy NOpUCTbIN BHYTPEHHUN
TPAHCIIUPALUOHHBIN 3JIeMEHT 332 MOKET OBbITh BBIMOJHEH TaK, YTOOBI UMETh
COOTBETCTBYIOIIYIO TEMJIOMPOBOJHOCTD, JOCTATOUYHYIO I TOTO, YTOOBI MPOXOASAIIAS
yepe3 Hero TpaHCIUpalUMOHHAas Teky4as cpena 210 Harpesasiach, B TO BpeMs Kak
MOPUCTBIN BHYTPEHHUN TPAHCHUPALMOHHBIN 371€eMeHT 332 ONHOBPEMEHHO
OXJIAKIAJICS, PUBOAS K TOMY, 4TOOBI TEMIIEpAaTypa MOBEPXHOCTH BHYTPEHHETO
TPAaHCIHUPALMOHHOIO 3J€MeHTa 332, OrpaHUYMBAIOIETrO Kamepy 222 cropaHus,
cocTapJisiia, Hanpumep, npudausutenabHo ot 200 1o 700°C (1 B HEKOTOPBIX CJIyHasAX
BI1oTh 10 1000°C) B oOnacTu HauBBICIIEH TeMnepaTypel ropeHus. Takum oOpa3zom
3alIUTHAS CTEHKA U3 TeKy4el cpeabl uiau OydepHsiit cinoi 231, chopmupoBaHHbIit
TPAaHCIHUPALUOHHON TeKydel cpenoit 210 BMecTe ¢ BHYyTPEHHUM TPAHCIUPALUOHHBIM
3JEMEHTOM 332, NpensATCTBYET B3aUMOJAEUCTBUIO MEXKY 3TUM 3JI€EMEHTOM 332 U
BBICOKOTEMIEPATYPHBIMH NPOAYKTAMH FOPEHHUs], LJIAKOM U APYTMMH 4YaCTULAMHU
3arpsi3HSIOLUX NPUMECEN, U MO CYLECTBY Orpa)kaaeT BHYTPEHHUN
TPAHCIUPALUOHHBIN 3JIEMEHT 332 OT KOHTAKTa, 3arpsi3HEHUsT MU APYyroro
nospexaenus. Kpome Toro, TpancnupanuoHHas Tekydas cpena 210 sBBogurcs B
kaMepy 222 cropaHus 4epe3 BHYTPEHHUI TPAHCIUPALMOHHBIN 3J1eMeHT 332 TakuMm
o0pa3zom, 4TOObI PeryaupoBaTh TEMIIEPATYPY BbIXOJHOH CMECH TPaHCIHUPALMOHHON
Tekydenl cpenpl 210 U NpOAYKTOB rOpeHUs Y BBIXOAHON uactu 222B xamepsl 222
cropaHus B nuanasoHe npudmuszutenapbHo ot 400 o 3 500°C.

CneuunaiucTy B JaHHOU 00JACTH JOJIKHO OBITh MOHATHO, YTO YKa3aHHUE Ha TO,
YTO BBIXOJHAsl CMECh TPAHCIHUPALUOHHON TeKkyuen cpennl 210 u NpOAYKTOB rOpEeHUs y
BBIXOAHOW yacTu 222B kamMepsl 222 cropaHus HaXOAUTCA NIPU TEMIEpaType
npubnusurensHo oT 400 no 3500°C, He 00s3aTeNPHO O3HAYAET, YTO TEMIIEpATypa
BBIXOJHOU CM€ECH NOCTUIaeT MaKCUMyMa y BBINYCKA BBIXOJHOMU 4acTu 222B kamepsl
222 cropanus. IIpakTuuecku TeMnepaTypa rOpeHHUs BCera JOCTUraeT HAaMHOTO OoJee
BBICOKHMX 3HAYE€HUH I'A€-TO MO JJIMHE KaMephl 222 cropaHusi, MEXAY €€ BXOIHOU
4acThi0 222 A W BBIXOAHOU 4acThio 222B, 4TO cXxeMaTU4eCKu nmokaszaHo Ha ¢ur. 1A
(Ha KOTOpPO¥ TeMmepaTypa B OTHOCHTEIbHBIX €IMHULIAX OTJIOKEHA 110 OCH Y, U

MNOJOXCHUEC B OTHOCUTCJIIBHBIX CAUHHNIIAX OTJIOXCHO IO OCH X). B O6H_IeM MO>KET OBITh
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JKEJaTeJbHbIM JOCTUXKEHHE NOCTATOYHO BBICOKUX TEMIIEPATYP € LEIbI0 JOCTATOYHO
OBICTPOTO OCYLIECTBICHHS MPOLIecca TOPEeHusl B kaMepe 222 cropaHus, Tak 4TOOBI
peakLus 3aBepliajach A0 BbIXOAAa CMECH U3 Kamepsl 222 cropanus. Ilocne
OOCTUKEHHUsl MUKOBOIO 3HAUEHUs B KaMepe 222 cropaHus TeMIeparypa BBIXOAHOU
CMECH MOJKET B HEKOTOPBIX CJIy4asx Majaarh U3-3a pazOaBieHUs TPAHCIUPALUOHHON
cybcTaHmueii/Tekyueii cpenoit 210.

CornacHO HEKOTOPBIM YaCTHBIM BapHAaHTAM BBINOJHEHUS H300peTeHUs
TpaHCOUpPALMOHHAs TeKkydas cpena 210, nmpuroaHas njs UCMOJIb30BAHUS B ONMUCAHHOMN
ycTaHOBKe 220 KaMepbl CTOPaHUs, MOXKET BKJOYATh JIOOYI0 MOXOASIYI TEKYUYHO
cpeny, KOTOPYI MOXHO 00eCTeYUTh Yepe3 BHYTPEHHHUI TPAHCTIUPALMOHHBIN 3JIEMEHT
332 NOTOKOM AOCTATOYHOUN BEJIUYUHBI U NOJ JOCTATOYHBIM AABICHUEM A
oOpa3oBaHUs 3aIIUTHON CTEHKHU U3 TeKyueil cpenbl/OydepHoro cnost 231, u koTopas
criocoOHa pa30aBUTh MPOAYKTHI TOPEHHS, TaAK YTOOBI MMOJYYUTh COOTBETCTBYIOLIYIO
KOHEYHYIO TEMIIEPaTypPy BBIXOJHOTO MOTOKA padouero tena/mpoaykroB ropeHus. B
HEKOTOPBIX YAaCTHBIX BapuaHTax BbimonHeHUs1 CO) MOKeT OBITh MOAXOASIIEH
TPaHCIUPALUOHHON TeKy4en cpenoit 210, Tak kak 3allUTHAsE CTEHKA U3 TEKy4eHn
cpenbl/OapbepHBIi 0N, COPMUPOBAHHBINA U3 AUOKCHAA YIIEPOAa, MOKET MPOSIBISTD
XOpOIINe TEPMOU30JIALIUOHHbBIE CBOHCTBA, a TaK)Ke TpeOyeMble CBOMCTBA MOTJIOIIEHUS
BUJIUMOTO CBeTa U yabTpaduonera. B cnyuae npumenenus CO;, ucnonb3yercs Kak
CBEpPXKpUTHYECKas TeKy4as cpefa. B apyrux sapuaHTax Nnoaxonsias
TPaHCNHUPALMOHHAS TeKy4asi CpeAa MOXKET COAep KaTb, HAIPUMED, BOAY UJIH
OXJIaJKJI€HHbIE Ta3000pa3Hbie MPOAYKTHI TOPEHHS, BO3BPALIEHHBIE U3 BBIOJHIEMOTO
HUKE MO MOTOKY mpouecca. Ilpu 3anycke yCcTaHOBKM KaMepbl CTOpPaHUs B KaUeCTBE
TPAHCIUPALUOHHON TeKy4Yeil Cpebl MOTYT ObITh UCIOJb30BAHBI HEKOTOPHIE TOIIJINBA
111 JOCTH)KEHUSI, HAIIPUMEp, COOTBETCTBYIOIIUX pabOvYnX TeMIEpaTyp U IaBJICHHI B
kaMmepe 222 cropaHus nepen BIPbICKUBAHUEM OT HCTOYHMKA TOMJMBA, HCIOIb3yEMOTO
npu pabore. HekoToprie BUIBI TOIIMB TAK)KE€ MOTYT OBITh HCTIOJIb30BAHBI B KAUECTBE
TPAHCIUPALMOHHON TeKy4Yeil cpenbl IJsl peryJUpPOBAHUS WU MOAAepKaHus pabounx
TEMIIEPATyp U NaBJIEHUN B yCTaHOBKE 220 xaMepbl CrOPaHUsl BO BPEeMsl IEPEKIIOUYEHUS
MEXIy UCTOYHUKAMHU TOIJIMBA, HAIIPUMEp MEePEKIIYEHHS ¢ YIisg Ha Ouomaccy B
Ka4yeCTBE TOMINBA. B HEKOTOPBIX YACTHBIX BAPUAHTAX BBIMOJHEHUS MOTYT OBITh
HCIOJb30BAaHBI 1BE€ UJIM HECKOJIBKO TPAHCIUPALMOHHBIX TEKYYUX CPEX.

TpancnupanuonHas Tekydas cpena 210 MokeT ObITh ONTUMU3UPOBAHA MO PEKUMBI
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TeMIlepaTypbl U AaBJIECHUS B Kamepe 222 cropaHus, B KOTopoi sta cpena 210 obpasyer
3alIUTHYIO CTEHKY M3 TeKyuell cpenbl/OydepHblii cioii 231.

TakuMm 00pa3oM B YaCTHBIX BapHUAaHTAX BBHIMOJHEHUs HACTOSIEro H300peTeHus
IPEAJIOKEHbl YCTAHOBKHU U CIIOCOOBI BBIPaOOTKHU SHEPTHH, HAIPUMED SJIEKTPOIHEPTHH,
IyTEeM HCIOJb30BaHus paboTraromeil Ha BbICOK03((EKTHBHOM TOIUIMBE YCTAHOBKH
220 xaMephl CrOpaHUs U COOTBETCTBYIomero padouero tena 236. Pabouee teno 236
BBOJUTCS B YCTAHOBKY 220 Kamepbl CTOpaHUsSl BMECTE C COOTBETCTBYIOLIUM TOIUIMBOM
254 u oxucauTeneMm 242, a TakxKe C JIOOBIMU APYTUMH COOTBETCTBYOIUMHI
MaTepHajIaMH, CIOCOOCTBYOIMHUMH 3(PPEeKTHBHOMY TOPEHHUIO. B HacTHBIX BapHaHTax
BBIMIOJIHEHUS, B KOTOPBIX Ipeaiaraercs ycTaHoBka 220 kaMepbl CropaHus,
BBIMTOJTHEHHAsI C BO3MOJKHOCTBIO pabOThI IPU OTHOCHTEJIBHO BBICOKUX TEMIIEpPaTypax
(mampumep, B quana3one npudiauzureabuo ot 1300 no 3500°C), pabouee Teno 236
MOXKET CIIOCOOCTBOBATH PETYJHPOBAHHUIO TEMIIEPATYPHI MOTOKA TEKYyUell Cpenbl,
BBIXOJISIIEr0 U3 YCTAHOBKHU 220 KaMepbl CrOPaHUs, TaK 4TO 3TOT MOTOK MOKET OBIThH
HCIIOJIb30BaH JUIsl U3BJI€UEHUsl U3 HEr0 3HEPTHUHU C LEeJbI0 €€ MPOU3BOACTBA.

B HEKOTOPBIX YaCTHBIX BapHAHTaX BHIMIOJHEHUS N300peTeHus ycTaHoBKa 220
KaMephbl CrOPaHUs C TPAHCIUPAILIMOHHBIM OXJIAKIEHUEM MOXET ObITh BBEIEHA B
CUCTEMY BBIPAaOOTKU 3HEPTUHU C UCIOJNb30BaHUEM pabouero Tena 236, coneprkaluero,
Hanpumep, npeumyinectseHHo CO; u (unu) H,O. B nepBoM yacTHOM BapuaHTe
BBIMIOJIHEHUS pabodee Teao 236, mocTynarwiee B yCTaHOBKY 220 kaMepbl CrOpaHHUs
MPENNOYTUTEIBHO CONEPKUT B OCHOBHOM Tosbko CO;. B ycTtanoske 220 kaMepsl
cropanus, paboTaroieii B OKUCIUTENbHBIX pekuMax, padouee Teno 236 Ha OCHOBE
CO; MoxeT BCTynaTh BO B3aUMOJEHCTBUE C ONHON WJIM HECKOJIbKUMU KOMIIOHEHTAMU
ToruBa 254, okucnaurtens 242 u mr0OBIME IPOAYKTAMU MPOLIECCA TOPEHUS TOTLINBA.
[TosTomy pabouee Teso, HampaBIsieMOe B BBIXOAHYIO yacTh 222B ycTraHnosku 220
KaMepbl CrOpaHMs U MOKHUAAI0IIEee €€, U KOTOPOe B JaHHOM ONMCAHUU MOJKET TaKKe
Ha3bIBaTHCs BBIXOJSIINM NOTOKOM Te€Ky4el Cpeabl, MOXKET COepkKaTh, KaK MOKa3aHO
Ha ¢ur. 1, npenmymectseHHo CO, (B BapuaHTax, B KOTOPBIX paboyee Teo
npencrasisier coboit npenmyimectseHHo CO;) Hapsany ¢ 6osee MalbIMH
KOJIMYECTBAMH APYruX BewmecTs, Takux kak HyO, Oy, Ny, Ar, SO,, SO3, NO, NO,,

HCI, Hg u cienbl pyrux KOMIOHEHT, KOTOPbIE MOTYT 00pa3oBaThCs B MpoLecce

ropcHus (Hanpnmep, TBEPABIC YaCTHULBI UJIU 3arpsA3HAKIINEC MIPUMECH, TAKUE KAK HIJIaK
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WU pacruiaBiieHHbIH miak). Cmotpu snemedT 150 va ¢ur. 1. Pabora ycranosku 220
KaMepbl CTOPAHUs B BOCCTAHOBHUTEJIbHBIX PEKHMAX MOXKET MPUBOAUTH K 00pa30BaHUIO
BBIXOJJHOTO MOTOKA TEKy4el Cpelibl, COAEPIKAILEro Leablil CMUCOK BO3MOKHBIX
komnoHeHT, Bkawoudas CO,, H,O, Hy, CO, NH3, H,S, COS, HCI, N, u Ar, uto
nokaszaHo siemMeHToM 175 Ha ¢ur. 1. Kak paccmorpeno 6onee mogpoOHO B JaHHOM
ONMCAaHUM, IPOLECC TOPEHHUS, CBA3AHHBIN C YCTaHOBKON 220 KkamMepbl CTOPaHUs, MOXKET
OBITh OTPEryJUPOBAH TaK, YTO OH IO OCHOBHBIM CBOICTBaM BBIXOJHOTO MOTOKA
TeKy4el Cpeabl CTAHET WU BOCCTAHOBUTEJbHBIM, UM OKUCIUTEIbHBIM, TpHYeM 00a
BApHUAHTA MOTYT O0ECIEeUNTh KOHKPETHBIE MPEUMYLIECTBA.

B yacTHBIX BapuaHTaX BBIMOJHEHUS N300peTeHHs ycTaHOBKA 220 KaMepsl
CTOpPaHUsI MOKET OBbITh BBIMOJTHEHA KaK BBICOKO3(p(HEKTUBHOE YCTPOUCTBO C
TPAHCIUPALMOHHBIM OXJIAXKICHHEM, TTPUCIIOCOOIEHHOE JII OTHOCUTEJBHO MOJHOTO
CJKUTaHUs TONINUBA 254 MpU OTHOCHUTENIBHO BBICOKOU TeMIepaType, JexkKallen,
HampuMep, B Auanaszone npubmusutenbro ot 1300 no 5 000°. B takoii ycranoBke 220
KaMepbl CTOpPaHHsl B HEKOTOPbIX BAPHAHTAX BBIMOJHEHHUS MOTYT MCIOJb30BaThCS OJJHA
WJTH HECKOJIBKO OXJIXKJAIIINX TeKYYUX cpel U (MJIu) OHA MIJIH HECKOJIbKO
TpaHCIHUpaLUOHHBIX Tekyuux cpen 210. B ycranosky 220 kaMepbl CrOpaHUsi MOTYT
OBITH TaK>K€ BBEIEHBI JONMOJIHUTENbHbIE KOMITIOHEHThI. Hanpumep, MoxeT ObITh
obecrnieueH OJIOK pa3fesieHus BO3AyXa, MpeaHa3HaueHHbIN 1 BbiaenaeHuss Ny u Oy, u
MOJKeT ObITh O0ecredeH y3es BIPbICKUBAHMS TOIUINBA, IPEeIHa3HAUYCHHBIH I IpHeMa
O, u3 Onoka pazgenenus: Bo3nyxa, cmemubanus O, ¢ CO, u (unu) H,O u 3aTem ¢
MOTOKOM TOIUJIMBA, COAEPIKALIUM a3, )KUAKOCTb, CBEPXKPUTHUECKYIO TEKYUYIO Cpeny
UJIY TBEPAOE ChiMyuee TOIJINBO, B3BEIIEHHOE B BRICOKOIIJIOTHOM TeKyuell cpene Ha
ocuose CO,.

B npyrom 4acTHOM BapHaHTE BBIMOJIHEHHS U300peTeHUs ycTaHOBKa 220 KaMepsl
CrOpaHus C TPAHCMHUPALMOHHBIM OXJaXXJAE€HUEM MOXKET BKJIOYaTh TOMJIMBHBII
MHJ)KEKTOp AJIs BIPBICKMBAHUS MMOTOKA TOIJIMBA MMOA AaBJIE€HUEM B KaMepy 222
CropaHus yCcTpoicTea 222 xaMepbl CrOPaHusi, IPUYEM OTOK TOMJINBA MOXKET
conepskaTb 06paboTaHHOE YIIEpOAHOE TOTIHBO 254, CXKUKEHHYIO cpeny 255
(xoTopast MoXeT cozepkaTh pabodee Teyno 236, Kak ObIIO PACCMOTPEHO) U KUCIOPOA
242. Kucnopon 242 (oborauienHbiii) u pabodee teno 236 Ha ocHoBe CO, MOTyT OBITH

COEIMHEHBI B BUJ€ TOMOT€HHOU CBEPXKpUTHUECKOU cMmecu. KonnuecTso
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NPUCYTCTBYIOIIETO KUCIOPOAA MOXKET ObITh JOCTATOYHBIM IS TOPEHUS TOIUIMBA U
oOpa3zoBaHUs IPONYKTOB FOPEeHUsI, UMEIOIUX TpeOyeMbiii cocTaB. YcTraHoBka 220
KaMepbl CTOPaHUsI MOXKET TaKXKe COIepKaTh kKamepy 222 cropaHus, BBIIIOJHEHHYH Kak
paboTarmuii Mpu BEICOKOH TeMIEpaType U BBICOKOM JaBJIEHUU O0BEM KaMepbl
CrOpaHusi, IPUCIOCOONICHHBIN A IpHeMa NMOTOKA TOIJINBA, & TAKXKe
TPAHCIUPALMOHHON Tekyueit cpenbl 210, mocTynaromei B 00beM KaMepbl CrOpaHus
yepe3 CTEHKU MOPUCTOTO TPAHCHUPALMOHHOrO dj1eMenTa 230, OrpaHuYUBaOLIEro
kaMepy 222 cropanus. CKOpoCTb NOAaYU TPAHCIUPALMOHHOMN TeKyuel cpeabl MOXET
OBITH MCIOJIB30BAHA AJIs1 YCTAHOBKU HA TPEOYEMOM yPOBHE TEMIIEPATYPhl B BBIXOJHOM
YaCTH YCTPOICTBA KaMepPhl CrOPaHUs/TEMIIEPATYPbl BO BXOAHOHN YacTu TypOUHBI U
(Mnm) nas OXJaXKAEHUS TPAHCIIHUPAILIMOHHOTO djeMeHTa 230 10 TeMneparyphl,
COBMECTHUMOU C MaTEpHaOM, U3 KOTOPOTO BBINOJHEH TPAHCIIUPALIM OHHBIN 3J1€MEHT
230. TpancnupauuoHHasa Tekydas cpena 210, Hanpasisiemas yepes
TPAaHCIUPALUOHHBIN 35eMeHT 230, obecnieunBaer Tekyuyto cpeny/OydepHsbiii cioi y
MOBEPXHOCTU TPAHCIUPALMOHHOIO dy1eMeHTa 230, OrpaHUYNUBAKOIIEro KaMepy 222
CropaHus, Ipu4YeM Tekyuas cpena/OydepHbIii CI0i MOTYT MPEaOTBpaIIaTh
B3aMMO/IEHICTBUE 30JbHBIX BKJIOUYEHUH WU JKUJKOTO IIJIaKa, 00pa3yromuxcs mpu
ONpPEAEIIEHHOM FOPEHUU TOIUINBA, C HE3ALUIIEHHBIMU CTEHKAMU TPAHCIUPALIMOHHOIO
snemenTa 230.

Hexotopble BapuaHThI BBIIOJHEHHS BBICOKOd (P (EKTUBHOHN YCTAHOBKH KaMepbl
CrOpaHHsi MOTYT OBITh TaK)K€ BBIMOJHEHBI C BO3MOXHOCTBIO pabOThI C MHOXECTBOM
MCTOYHUKOB TOMJMBA, BKJIIOYasi, HAIPUMEpP, Pa3JUUHble MAPKU U TUIBI YIS, 1EPEBO,
MacJi0, TOTUTUBHYIO He(Th, MPUPOAHBIN a3, MOJy4aeMblid U3 yIJIs TOPIOYMH ras,
Bs3KHE HEPTENMPOAYKTHI U3 HEPTSIHBIX MECKOB, OUTYM, OMOTOIJINBO, BOAOPOCIH H
COPTHUPOBAHHBIE FTOPIOYUE TBEPAbIC OTXOAbI. B 4aCTHOCTH, MOTYT OBITH HCTIOJIB30BAHBI
yroJibHAsl NbLIb UJIN CHINYYHUI TBEPABI MaTepua. XOTs B JAHHOM ONHUCAHUU B
KadecTBe NMpUMepa pacCMOTpeHa ycTaHoBKka 220 kamephl cropaHusi, padoTarpmas Ha
CXKUTAHHUH YTJIs, CIELHUATUCTY B JAHHOW 00JIACTU TEXHUKHU MOHSITHO, YTO
HCIOJb3YEMOE B HEH TOIUIMBO HE OTPAHUYEHO KOHKPETHBIM cOpTOM yris. Kpome
TOr0, TaK KaK B OMMMCAHHOHN yCTaHOBKE KaMephl CropaHus, paboTaroiieii Ha OKHCIEHUN
TOMJINBA, MOAAEPKUBAKTCS BBICOKHE JABJICHUE U TEMIIEPATyPa, TO MOXKET
UCIIOJIb30BAThCS MIMPOKAsh HOMEHKJIATYpa TOIUIMB, BKJIIOYas Yrojb, OUTYyM (BKJIOYas

OUTYyM, U3BJIEKaeMbll U3 HEPTEHOCHBIX MTECKOB), T'YAPOH, ac(albT, H3HOLIEHHbIE
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IIMHBI, TOTUIUBHAS HEPTh, AU3ENIbHOE TOIIUBO, OCH3WH, aBUALMOHHBIN KepocuH (JP-5,
JP-4), npupoaHslii ra3, rassl, MOJy4eHHbIE IPU ra3upuKaluu NN MUPOJIH3E
yIJI€BOJOPOAHBIX MAaTEPHAJIOB, 3TAHOJ, TBEPAOE U KUAKOE OMOTOIUINBO, Onomacca,
BOAOpOCHN U 00paboTaHHBIE TBEPAbIE OTXOABI. Bee Takue TominBa COOTBETCTBYIOLIUM
obOpa3zom 0OpabaThIBAIOTCS Mepen BIPbICKUBAHUEM B KaMepy 222 cropaHus A0
AOCTATOYHBIX KOHAULMUHN U AOBOJAATCS A0 NABJIECHUs, NPEBBIIIAKINErO AaBICHUE B
kamepe 222 cropaHusi. Takue TOMIMBA MOTYT OBITh B BUJE JKUJIKOCTH, CYyCIIEH3UH,
rejisi UJId MacThl C COOTBETCTBYIOIIEH TeKy4eCThbIO U BA3KOCTbIO IIPU TEMIepaTypax
OKPY KA KNI Cpelbl MJIM MPH MOBBIIIEHHBIX TEMIIEpaTypax (Hampumep, JeKammux
npubau3uTenbHo Mexay 38 u 425°C). Bece TBepable TOMIMBHBIE MAaTEPUAITBI
Pa3MOJIOTHI, WU Pa3ApOOIeHbl, UK IPYyruM o0pa3om obpadoTaHbl, 4TOOB YMEHBIIHUTD
pasMep yacTul Ao gonyctumoro. I1pu HeoOxonumocTu MoxkeT ObITh noOaBlieHA
MICEBOOKMKAIO Al UM NIpeBpallaroinas B CyCIEeH3HI0 cpeaa Jisl AOCTHXKEHUs
TOJDKHBIX KOHJULIHMH U YIOBJIETBOPEHHUS TPeOOBAHUHN K MOTOKY IIPU €T0 MPOKAYKe MO
BBICOKHUM J1aBjieHHeM. KOHEUHO, CEeBA0OKIIKAOIAs Cpela MOXKET He MOHAT00OUTHCS B
3aBHCHMOCTH OT BHJA TOIUIMBA (TO €CTh €CJIH 3TO XXUIKOCTH UJIH ra3). AHAJIOTUYHO B
HEKOTOPBIX BAPUAHTAX BBIMOJHEHHUs B Ka4€CTBE MCEBAO0KUIKAOLIEH Cpeabl MOXKET
OBITH UCIIOJIB30BAHO padouee Teo.

B HEKOTOpPBIX YaCTHBIX BAPUAHTAX BBIMOJHEHUS Kamepa 222 cropaHus
BBINIOJIHEHA ¢ BO3MOKHOCTBIO NOAJEPKAHUS TEMIIEPATYPbl B AHANIA30HE
npudnusurenbHo ot 1300 o 5 000°. Kpome Toro, kamepa 222 cropaHusi MOKeT ObITh
BBIMTOJIHEHA TaK, YTOOBI MOTOK ToTuBa (M padodero Tena 236) MOKHO OBLIO
BIPBICKMUBATD MJIM UHBIM 00pa30M BBOJHTH B HEE MOA JAaBJIeHUEM, OOJbLIIUM YeM
JaBJeHue, IPU KOTOPOM MPOUCXOAUT ropeHue. Eciau yriaepoaHbIM TOMIMBOM CIIYKHUT
U3MeJIbUYE€HHBIN yTroJib, TO OH MOYKET OBITh MEPEBEIEH B COCTOSTHUE CYCIIEH3UH B
CBEPXKpUTHUECKON Tekyuel cpene Ha ocHoBe COj, nonyuaemoii cmemnsanuem CO;
WJTH BOJIBI C Pa3MOJIOTBIM TBEPBIM TOILIMBOM JIsl 00pa30oBaHUs MOABUKHOM

cycnensun. B takux BapuanTax xxunkuii CO, MOXET UMETh IMJIOTHOCTh, HATIPUMED, B

3
nuamna3zone npubausutenbHo oT 450 no 1100 xr/M™, U MaccoBasi 10OJ TBEPAOTO
TOIJIMBA MOKET COCTABIATH NPUOIU3UTENBHO OT 25 1o 95% (Hanpumep,

npuOIu3uTENBHO OT 25 10 55 macc.%). OnuuonHHO, co coctosimeit u3 yriss/CO;

CycCreH3uel MokeT OBITh CMeIeHO HEKOTOpoe KonndecTBO Oy, TOCTATOUHOE IS
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FOPEHUsl yIiisl ¢ MOJIy4eHUEM JOJIKHOIO COCTaBa NPOAYKTOB ropenus. Ilpu xxenanuu,
O, MOXeT ObITh OTZENBPHO HHXXEKTHPOBAH B Kamepy 222 cropaHus. Y cTraHoBka 220
KaMepbl CTOPAHHSI MOXET COAepkKaTh dJIeMeHT 338 3amuTHON 000JT0YKH BHICOKOTO
JaBJIE€HUs, IO MEHbIIEH Mepe YaCTUYHO OXBATHIBAIOINUN TPAHCIUPALUOHHBIN 3JIE€MEHT
230, 1 MeXy HUM U TPAHCIIHPALMOHHBIM 3JIeMeHTOM 230 MOXeT ObITh pa3MelleH
U30JUPYHOIUM 351eMeHT 339. B HEKOTOPBIX BapUaHTAaX BBIOJHEHUS C 3JIEMEHTOM 33 8
3aLIUTHOW 00O0JOYKH BBICOKOTO AABJICHUS MOXKET KOHTAKTHPOBATh CpeacTro 350
TEIIOOTBO/AA, TAKOE KaK CHAOKEHHAsl KOXKYXOM BOJOOXJIa)XAaeMasi CUCTeMa, B
KOTOpOH chopmMupoBaHbl BoAssHbIe pydammku 337 (TO €CTh CPEACTBO, HAPYKHOE 11O
OTHOWICHHUIO K 3JIeMEHTY 338 3amUTHON 000IOUYKH BBICOKOTO AABJICHUS,
obpasyrmemy “karncyny’ ycTaHOBKH 220 kaMmephl cropanusi). TpaHcnupanuoHHas
Tekydas cpena 210, BBoauMasi BO B3aUMOJENCTBUE C TPAHCIIUPALMOHHBIM 3JIEMEHTOM

230 ycranoBku 220 kaMepsl cropaHus, MoxeT ObIiTh, Hanpumep, CO;, CMEIaHHbIM C

HeOonpmuM KoaudecTBoM HyO u (M1n) HHEPTHBIM ra3oM, TaKUM Kak Ny HIJIM apTOH.
TpancnupaunoHHbIl 371eMeHT 230 MOXKET COnepKaTh, HAIPUMEDP, NOPUCTHIN METaJlll,
KePaMHUKy, KOMIO3UTHYIO MaTPHIy, CIOUCTYIO TPYOUATYI0 KOHCTPYKIUIO HIJIH JHOOYIO
APYTYIO MOAXOASIIYI0 KOHCTPYKLMIO MJIM X KOMOMHauu. B HEKOTOPBIX YaCTHBIX
BAPUAHTAaX BBIINOJHEHHUS B IPOLIECCE TOPEHUsI B Kamepe 222 cropaHusi MOTYT
CO3/aBaTbCsl BHICOKOE JaBJIE€HUE U BBICOKOTEMIIEPATYPHBIN BBIXOJHOHN NMOTOK TE€Ky4eH
cpenbl, KOTOPBII MOXKET OBITh HANIPABJIEH B YCTPOMCTBO BBIPAOOTKH 3HEPTHH, TAaKOE
KaKk TypOuHa, Al MOCIEAYIO IEero PacIIuPEHUs B HEM.

UTo KacaeTcsi 4aCTHbIX BAPHAHTOB BBIMTOJHEHUS, HILIIOCTPUPYEeMBbIX ¢ur. 1, To
ycTaHoBKa 220 kamMepbl CrOPaHHsI MOXKET OBITh BBIMOJHEHA C BO3MOXXHOCTBIO
BBEJIEHUs B Hee Kuciopona 242 non naeieHueM npudnusurenbHo 355 6ap. Kpome
TOTO, ChIITy4Y€e TBEPAOE TOMIUBO 254 (HanpuMep, MOPOIIKOBBIA yroJib) U
NICEeBAOOXKIDKAOIAs TeKy4as cpena 255 (Hanpumep, sxxkuakuit COy) Takke MOTYT
BBOJMTBCS O] JaBJIEHHEM NMPUONU3UTENbHO 355 Gap. AHanoru4yHo, pabouee Teno 236
(Hampumep, Harperas, HaXOASLIASICS MO BBICOKMM J1aBJICHHEM, BO3MOXKHO
peLuKIUpOoBaHHas Teky4das cpena Ha ocHoBe COj) MokeT o0ecreunBaThCs MO
naBjeHueM npubnusutensHO 355 Oap u ¢ Temnepatypoit npudausurensHo 835°C.
OnHako COrjJacHO YaCTHBIM BapUAaHTAM BBINTOJHEHHUS HACTOAIIETO H300peTeHUs

TOIJIMBHAsI CMECh (TOTUIMBO, IICEBAOOKIIKAIOIIAs TeKy4as cpena, KUCIopon u pabouee
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TEJI0) MOTYT MOJaBaThCs BO BXOAHYIO 4acTh 222A kamepsl 222 cropaHHs MOJ
JaBJIEHUEM, COCTABISAIO UM Mpubau3uTenbHo ot 40 no 500 6ap. OTHOCUTENBHO
BBICOKHE 3HAUYEHUS J1aBJICHUs], UCIIOJIb3yEMblE€ B PACCMOTPEHHBIX YaCTHBIX BapHaHTax
BBINOJIHEHUS YCTAHOBKM 220 KaMeprl CrOpaHus, MOTYT NpeIHa3HA4aTbCs A
KOHLEHTPALUU 3HEPTUHU, IPOU3BOAUMON TEM CAMBIM C OTHOCUTEJIBbHO BBICOKOH
MHTEHCUBHOCTHIO B MUHUMAJIbHOM O00BbEMeE, TO €CThb 10 CYIIECTBY C OTHOCHTEIBHO
BBICOKOW MJIOTHOCTHIO 3HEepruu. OTHOCUTENBHO BbICOKAs IMJIOTHOCTh SHEPTUH AAeT
BO3MOJKHOCTb BBIMOJHATH MPOLIECCH], MPOUCXOASIINE HUXKE 110 HAlPaBJIEHHUIO MOTOKA,
bonee 3¢ ekTUBHBIM 00pa30M, YeM MPU HU3KHUX JABJICHUSX, U, CIEIOBATENIBHO,
obecneynBath 00NbIIyI0 3¢ P ekTHBHOCTD criocoba. [Io3TOMy B 4aCTHBIX BapUaHTaX
BBIMTOJTHEHHSI H300peTeHUsI MOTYT 00€eCIeYnBaThCS MJIOTHOCTH HHEPTHH, HA OPSIAKH
NPEBOCXOsAIINE BEJINYNHDBL, IPUCYIINE CYLIIECTBYIOLUIUM SHEPreTUYECKUM YCTAHOBKaM
(To ectb B 10-100 pa3z). [loBbleHHAas MIOTHOCTh SHEPTHH YBEJINYNBAET

3 dpexTUBHOCTD MpoIecca, a TAKKe CHUKAET CTOUMOCTh 00OPyAOBaHHS,
HE0OXO0AMMOro sl MpeoOpa3oBaHUs YHEPTUH U3 TEIUIOBOH B 3JIEKTPHUYECKYIO, 3a CUET
YMEHBIIEHUS €r0 Pa3MePOB U MACChl, BIUSIIOUINX HA CTOUMOCTb.

B cayudae ncnonp3oBaHus, NCEBAOOKMKAKOIIAA TEKyUas cpena 255 Ha OCHOBE
CO,, mpencrasnsromasi coO0# KUIAKOCTb MPHU JIIOOOM AaBJIEHUN MEXIY aBJICHUEM B
TPONHHON TOUKe Pa30BON AMArpaMMbl U KpUTH4YeCKUM AasieHueM ais COo,
CMEUINBAETCS C MOPOIIKOBBIM YTOJbHBIM TOIINBOM 254, 06pa3ysi cMech B IPOMOPLUN
npudansurenbHo 55 mace.% CO; u npubnuzurenbHo 45 mMacc.% MOPOIIKOBOTO YIJIS
WU B IPYTHX MACCOBBIX JOJIAX, TaK 4YTO 00pa3yromasics CyCrneH3us MOXKeT OBbITh
POKavyaHa COOTBETCTBYIOIINM HACOCOM (KaK CyCIEeH3Usl TEKy4Yell cpelbl) B Kamepy
222 cropaHus MOJA YKAa3aHHBIM JaBJIEHHUEM, COCTABJISIIOIUM NMPUOIU3UTENbHO 355 Oap.
B HexoTOpBIX YacTHBIX BapuaHTax BeinmogHeHUuss CO, U MOPOLIKOBBIN yrojab MOTYT
OBITH IO MPOKAYKH CMEIIAaHbl IPU AaBJeHUH npudausutensHo 13 Hap. I[ToTtok 242
KUCJIOPOAA CMEIINBAETCS ¢ MOTOKOM 236 peLUKJINPOBAHHON TEKy4el Cpeabl Ha

ocHOoBe CO», 1 3TO coYeTaHue 3aT€M CMELIUBAETCS ¢ CYCIEH3Uell MOPOLIKOBBIN

yroib/CO;, 00pa3yst OTHOPOAHYIO cMech Tekydei cpensl. CoorHomenune Oy u yriis
MOXET 6bITb BbI6paHO AOCTATOYHBIM AJIA IMOJIHOTO CropaHuA yrjd Npyu COACPKAHUU

uzosiTounoro O, cocraBisiromemM 1%. B npyrom yacTHOM BapuaHTE BBINOJHEHUS

konuuecTBO Oy MOXKET ObITh BBIOPaHO TaKUM, YTOOBI 00E€CTIEUYUBAIOCh B OCHOBHOM
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MOJIHO€ OKHUCJI€HUE YacTH yIJisl, B TO BpeMs KaK Apyras 4acTb OCTaeTCs TOJbKO
JaCTUYHO OKHMCJIEHHOMN, 4TO MPUBOJUT K 0Opa30BaHUIO CMECU TEKyUeil cpenbl,
obnanaroueil BOCCTAaHOBUTEIbHBIMU CBOHCTBAMH U COJIepIKalleil HEKOTOpoe
koandectBo Hy+CO+CHy. Takum oOpa3zom npu HEOOXOOQUMOCTH WM NPH KEJTaHUU
MOTYT OBITh BBEJEHbI ABE CTAJANU PACLIMPEHUS MPOAYKTOB FOPEHUsI C BIIPHICKUBAHUEM
HEeKOTOporo konudectsa O) U MOBTOPHBIM HArpeBOM MeEXAy NEPBOH U BTOPOH
cranueit. KpoMe TOro, Tak Kkak TOMMIMBO (YyroJib) OKUCIEHO Ha MEPBOM CTAAUM TOJbKO
YaCTHYHO (TO €CTh B MEPBOM KamMepe CrOpaHus MpU TeMIeparype NpudIu3UTeNIbHO OT
400 no 1000°C), HeroproUHe 3JI€MEHTHI, COAEPIKAINNECST B YIIEPOIHOM TOILIUBE U
BBIXOJSAIIME C TEPBOM CTaANU, UMEIOT BUJ TBEPABIX YaCTHUL B MPOAYKTaX FOPEHUs.
[Tocne orneneHust TBEPABIX YACTHUL, HAPUMED, C TOMOIIBIO BUXPEBbIX U (HUIIN)
CBEYHBIX (PUIBTPOB YIJIEPOJHOE TOMJIUBO MOXKET OBITh 3aTEM B OCHOBHOM ITOJIHOCTBIO
OKHCJIEHO Ha BTOPOH cTaauu (TO €CTh BO BTOPOI KaMepe CropaHus), TaK 4TOOBI
MOJIYyYUTh BBIXOJHYIO TEMIIEpaTypy NPOAYKTOB FOPEHUs, JIEXKALIYIO B AUaNa30He
npubmuzurensao ot 1300 no 3500°C.

B nomosHUTEIPHBIX BapUaHTaX BBIMOJHEHUs n3o0peTenus konandectso CO,,
IOCTaBJIsieMOe B Kamepy 222 cropaHusi TOIUIMBHOM CMEChIO, BBIOUpaeTCs
IOCTATOYHBIM ISl 0OecrnedeHust TeMnepaTypbl ropeHus (aguadbaTuyeckoro Uiu
Apyroro), cocrasistomei npudnusurenpno 2400°C, xoTa TemnepaTypa ropeHus
MOJKET JIe’)KaTh B [uanaszoHe npudansurensbHo ot 1300 o 5000°C. B onHoMm u3
YACTHBIX BAPUAHTOB BBINOJHEHHS oOecreunBaeTcs TominBHas cmech u3 O)+yronabHas
cycneH3usitHarpeThiil perukaupoBanHbiii CO, pu KOHEUHOH TeMIiepaTtype, Jexallen
HUJKE TEMIIEPaTypbl CAMOBOCIIJIAMEHEHHs 3TOH TOMIUBHON cMmecH. Jist obecrniedeHust
YKa3aHHBIX YCIOBHI MPEANOYTUTEIBHO 00€CTIEeYUBAETCS TBEPAOE YIIEPOTHOE
TOIUIUBO (HAIpHUMEp, Yrojb) CO CPEAHUM Pa3MEPOM HaCTUL MPUOITU3UTENbHO OT 50 10
200 MUKpOH, HAIpUMeEp 3a CYET Pa3MoJja TBEPAOTO yIisd B yriaepa3sMOJbHON
menpHHULE. Takoil mporecc U3MeNbUeHUs MOXKET OBITh BBIITOJHEH B MEJbHHUILE,
MPUCTIOCOONIEHHOM AJisi o0ecredeHNuss MUHUMAJbHON MacCOBOM JOJIM YaCTHI] Ppa3MepoOM
HIKe npubnusutenpbHo 50 MukpoH. Takum oOpa3om nmoObie HEroprYne KOMIIOHEHTHI,
nepellesline B IpoLecce TOpeHHsl B COCTOIHUE BKpAIlJIEHUH )KUJKOTO 11J1aka, MOTYT
OpITh B fuaMeTpe Oonbuie npudnusurenbHo 10 MUKPOH. B HEKOTOPBIX YaCTHBIX

BapHaHTaX BBIMIOJHEHUs TOIUIUBHAS CMECh ¢ TeMmmepaTrypoi npubausurenpHo 400°C,
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conepskamas CO,+0,+cycneH3uto MOpoOmKOBOTO YIJIsi, MOXKET OBITh HAIpaBJieHA B
Kamepy 222 cropaHus noj AaBJeHHUEeM NMpUOIU3nuTenbHo 355 6ap, B TO BpeMs Kak
dakTHUEeCKOE NaBleHUE MPU TOPEHUHU B KaMepe 222 CropaHusi MOXET COCTABJATh
npubausurenbHo 354 6ap. TemnepaTtypa B kamepe 222 CropaHust MOXKET JIEXKATh B
auanazone npudnausutensHo ot 1300 no 5000°C, n B HEKOTOPBIX MPEANOYTUTEIbHBIX
BapHaHTaXxX BBIMOJHIETCSA TOJIBKO OJHA CTaAUsl TOPEHUSA.

B onHOM u3 BapuaHTOB paccMaTpuBaemasi ycTaHOBKa 220 kamepsl CropaHust
MOKET BXOJHUTh B CHCTEMY ¢ 001meii anekTpudeckoii MomuocTbio S00 MBT, koTOpas
MOKET OBITh BBIIOJHEHA C BO3MOYKHOCTBIO paboThI ¢ TOmIMBOM Ha ocHOoBe CHy mpwu
K1 (Ha OCHOBE CHHIKEHHOW TEIIOTHI CTOPAHMS TOIIMBA), COCTABJISIOIIEM
npubau3uTeNnbHO 58%, MpuU CIEAYIMUX PEeKUMAaX:

nasjeHue roperus — 350 aTm.,

pacxon tomiusa 862 MBT;

moToK ToruBa: 17,2 kr/c;

MOTOK Kucyiopona: 69,5 kr/c;

CH4 u O cMemuBarTCs € MOCTYMAKMIUM ¢ pacxonoM 155 kr/c pabounm Tenom
Ha ocHOBe COy U CXKUTAIOTCS € MOJIYYEHUEM BBIXOJHOIO NOTOKA TEKY4EeH Cpelbl,
cogepsxkamero CO,, HyO u HexkoTopoe konndecTBO N30bITOYHOTO O) U HMEIOIIETo
anuabatudeckyro Temnepatypy 2400°C. Kamepa cropaHusi MOXKET UMETh BHYTPEHHHU I
auameTrp npubausutenapHo | M u qnuHy npubmusurensuo 5 M. [Torox CO; npu
pacxone 395 kr/c u ¢ Temnepatypoi npubausutenpbHo 600°C HampaBisieTcs K
TPAHCIUPALUOHHOMY 3JIEMEHTY, KOTOPbII MOJKET UMETh TOJIINUHY MPUOIH3UTETBHO
2,5 cM, U ganee CKBO3b TpaHcNUpaluoHHbIN 371eMeHT. CO, noasepraercs
KOHBEKTHBHOMY HarpeBy 3a CUeT TeIlla, epeaBaeMoro uepe3 TPaHCIUPaLlMOHHBIH
3JIEMEHT 1 00pa30BAHHOIO U3JIYYEHHUEM OT IJIAMEHU B KaMepe CrOpaHus,
HanpaBJI€HHBIM Ha TPAHCIUPALIMOHHBIN 3JI€MEHT.

BOnm3u ero BHyTpeHHE MOBEPXHOCTH, OTPAHUUYNBAIOIIEH KaMepy CrOpaHus,
TeMmIlepaTypa NOBEPXHOCTU TPAHCIUPALUOHHOIO 3JIEMEHTa MOXET COCTaBJATh
npubmauzutensao 1000°C, B To BpeMs KaK BBIXOJHOH MOTOK TeKyueil cpensl ¢
pacxonom 636,7 kr/c MOXeT UMeTh Temneparypy npubausurenpio 1350°C. B
HEKOTOPBIX CIIy4asxX CPeIHss MPOJOJIKUTENbHOCTh CrOPAHUs U pa3baBiIeHUs

MPOAYKTOB FOPEeHHs cOcTaBsieT mpudausurtenpHo 1,25 ¢. Kpome Toro, cpenHsis
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CKOpPOCTh ABI)KEHHUS MO PaJUyCy BOBHYTPb TPAHCIIUPALMOHHON TEKyUeil cpensl,
NOCTyMAarIel B KaMepy CropaHus dyepe3 TPaHCIUPALMOHHBIN 3JIEMEHT,
npubnausurenbHo paBHa 0,15 m/c.

YcoBeplLIeHCTBOBAaHNE BAPUAHTOB YCTAHOBKHM KaMephl cropanus, padoraroiei
Ha YTOJbHOM TOILIMBE, MPUBOAUT K KOH(PHUrypauuu co cpeaHeil MpoaoKUTEIbHOCTHIO
cropaHus U pa30aBieHUs] MPOAYKTOB TOPEHUs B KaMepe CrOpaHusi, COCTABIAIOIIEeH
npubauzuTenbHo 2,0 ¢ npu ANHHE KaMepe CropaHusi NpUOIU3UTENbHO 8 M U
BHyTpeHHeM auameTpe npudnusutenapbHo 1 M. O6muii knx cuctemol ¢ CO; kak
paszbaBisro el (TPaHCTUPALIUOHHON ) TEKYUel Cpeioi COCTaBIsIeT TAKUM 00pa3oM
npuban3uTenbHo 54% (Ha OCHOBE CHM)KEHHOMW TEIJIOThI CrOPAaHUs TOIINBA ). B Takux
BapHaHTaxX CKOPOCTh MOCTYIJIEHHUS TPAHCIUPALIUOHHON TeKy4el cpeanl o paaguycy
BOBHYTPb MOJKET COCTaBIATh NpudnusutensHo 0,07 m/c. 115 Takoro pexxuma Ha Qur.
5 cxemaTH4ecKku n300pakeHa TPAeKTOPHUS YaCTUIIBI JKHUAKOTO LIIaKa AUuaMeTpoM S50
MUKPOH, JBIKYINEHCS MO paJuyCcy HapyKy CO CKOPOCTBIO mpubausutensHo 50 mM/c B
HanpaBJIEeHUU TPAHCIHUPALIMOHHOIO 3JIeMeHTa C paccTossHUs 1| MM OT Hero. MoxHO
BUJI€Th, YTO YAaCTULIA AOJIKHA JOCTUYb MUHHMAJbHOTO paccTossHus B 0,19 MM ot
TPAHCIUPALMOHHOIO 3JIEMEHTA 10 TOro, Kak OyieT moBepHyTa OOPaTHO B BBIXOJHOMN
MOTOK T€KY4Y€H CpeAbl MOTOKOM TPAHCIUPALMOHHON TEKY4el Cpebl, MOCTYAK0 UM
CKBO3b TPAHCIUPALIMOHHBIN 3JIEMEHT. B Takux ciaydasx MOTOK TPaHCIUPALMOHHON
TeKy4el cpeabl CKBO3b TPAHCIHPALMOHHBIH 31eMeHT 3P eKTHBHO NMpeaOTBpaLIaeT
B3aUMOJIEHCTBUE MEXIY TPAHCIUPALMOHHBIM 3JIEMEHTOM U YAaCTHULIAMH KUJKOTO
1iaKa, oOpa3yoIUMHUCS B TPOL[ECCE TOPEHUS.

Kak m0J5kHO OBITh MOHATHO CMEUANUCTY B TaHHOH O0JIACTH TEXHUKH,
NpeACTaBICHHBIC BAPHAHTHI BBIMOJHEHUS YCTAHOBKH KaMepbl CTOPAHUS MOTYT OBITh
UCIIOJIb30BAaHbI B COOTBETCTBYIOIINX CUCTEMAaX BBIPAOOTKU SHEPTHUHU, B KOTOPBIX
npuMeHsoTCa Onm3kue cnocoObl. Hanmpumep, Takas cuctema BoIpabOTKH SHEPTUH
MOKET COJepPKaTh OAUH MM HECKOJIbKO HHKEKTOPOB IJIsl 00eCTIeYeHHs TOILUINBA (U
OMIIMOHHO TICEBJIO0KIKAIOIEH Cpeabl), OKUCIUTENs U padouero Tena Ha ocHoBe COj,
a Tak)Ke€ PacCKpPBITYIO B JaHHOM OINMCAHUU YCTaHOBKY KaMepbl CTOPaHHUS C
TPaHCNHUPALMOHHBIM OXJIAXKA€HUEM, UMEIOINYIO 10 MEHbIIEH Mepe OAHY CTaJUuI0
TOpPeHUs MPH CXKUTAHUHU TOTLIMBHONW CMeCH U 00€CTIeYHUBAOINYIO0 BBIXOJHON MMOTOK
TeKkyuel cpeabl. Y CTpOHCTBO peoOpa3oBanus (CMOTpH, HanmpuMep, sseMeHT 500 Ha

(I)I/Il". 6) MOKET OBITH BBIITOJIHEHO ¢ BO3MOKHOCTBIO MOJIYYCHHUA BBIXOAHOI'O MMOTOKA
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Tekyuel cpeabl (MPOAYKTOB rOpeHus U pabodero Tena) U OCyUeCTBIEeHUS PyHKLIHU
npeobpa3oBaHMs 3aKIOUYEHHON B HEM HEPIUU B KHHETHYECKYIO SHEPTHUI0, IPpUUEeM
yCTPOHCTBO npeoOpa3oBaHus MOXeT ObITh, HAIIPUMEp, SHEPTETUUECKON TYpOHHOH,
UMEIOII el BXOJ U BbIXOJ, B KOTOPOW BhIpa0aThIBAETCS SHEPTUs IPH PACIIUPEHHUH
BBIXOJJHOTO ITOTOKA TeKy4uel cpeasl. B vacTHOCTH, TypOMHA MOKET OBITH BBIITOJHEHA C
BO3MOXHOCTBIO MOAEPIKAHUS BBIXOAHOT'O IOTOKA TEKy4el cpenbl C HeOOXOTU MbIM
COOTHOUIEHHEM JaBJIEHHs Ha BXOJAE U Ha BhIxoae. MoskeT ObITh Takke obecreueH
0ok reHepartopa (CMOTpH, Hanpumep, 3jJeMeHT 550 Ha ¢ur. 6), npeaHa3HAYESHHbIN
115l IpeoOpa3oBaHUs KUHETUUECKOW 3HEeprun TypOUHBI B 3JIeKTpr4ecTBO. TO ecTh
BBIXOJJHOM MOTOK TeKy4el cpelbl MOXKET paclIMpAThCSA C U3MEHEHHUEM JIaBlIeHUs C
BBICOKOTO Ha HU3KOE, MPOU3BOJISI SHEPTHUIO Bajia, KOTOPas 3aTe€M MOXKET ObITh
npeoOpa3oBaHa B SJIEKTPUYECKYIO SHEPTUIO. MoxkeT ObITh oOecnedyeH
TETUIOOOMEHHHUK, MPeIHA3HAUYCHHBIN IJIs OXJIAKICHHUS BBIXOJHOTO IMMOTOKA TEeKyUei
Cpeabl, MOCTYIMALIEro ¢ BbIX0Aa TYPOUHBI U UCMOJb3yEeMOro I Harpesa pabodero
tena Ha ocHOoBe COj, mogaBaeMoro B yCTPONWCTBO KaMepbl CropaHus. MoryT ObITh
TaKke 00ecreyeHbl OJJHO MJIM HECKOJBKO YCTPOHCTB pa3esieHus] BBIXOJHOrO NMOTOKA
TEeKy4el Cpeabl, BBIXOASLIEro U3 TemIooOMeHHNKa, Ha yucTeii COy U OHY MK
HECKOJIBKO APYTUX KOMIIOHEHT, HAYIIUX Ha MOBTOPHOE UCIOJIb30BaHUE HJIM Ha cOpoc.
Takast cucTeMa MOXKeT Tak)Ke COAepkKaTh OAHO UJIU HECKOJIbKO YCTPOUCTB CXKATUs
ounuienHoro CO, u nogaun, no meHbieit mepe yactu, CO,, BBIIEIEHHOTO U3
BBIXOJIHOTO MOTOKA TE€KyUel Cpeabl, B TpPyOONMPOBO BBICOKOTO IaBJIECHHS, B TO BpeMs
KaK OCTaBINAsICs 4aCTh BO3BPAINAETCS B MPOLIECC B Ka4ecTBe pabouero Tena,
MOJOTPETOTO B TemiooOMeHHuKe. OqHAKO CIeNUaNTUCTy B JAHHOW OOJNACTH JOJKHO
OBITH MOHATHO, YTO, XOTS B TAHHOM ONMHCAHHUU PeYb HAET O HETOCP €ACTBEHHOM
HCIIOJIb30BAHUM BBIXOJHOI'O MOTOKA TeKy4ell cpeabl, B HEKOTOPBIX BapHaHTaxX 3TOT
BBIXOJIHOU MOTOK ¢ OTHOCUTEJIBbHO BBICOKOUW TeMIIepaTypOi MOKET ObITh yIOTpeOieH
HE I10 MPsIMOMY Ha3Ha4yeHHI0. TO €CTh BBIXOAHOH MOTOK TEKy4el Cpeabl MOXKET OBbITh
HaIpaBJeH B TEIUIOOOMEHHUK, B KOTOPOM 3aKJIFOYEHHAs B HEM TEIIOBAast SHEPTrUs
MOXKET OBITh UCIIOJBb30BaHA [JIsI TOJAOTPEBA BTOPOTO MOTOKA TEKyUeil cpensl, u
HarpeThlii BTOPOH MOTOK T€Ky4eH Cpeabl 3aTeéM MOXKET OBbITh HaIIPaBJIEH B YCTPOHCTBO
npeoOpa3oBaHus, HAIpUMEpP B TYpOUHY, 1Jisi BeIpaboTku sHepruu. Kpome Toro,

CIEeUHMATUCTY B JAHHOHN 00J1aCTHU NOJIKHO OBITh MOHATHO, YTO MOTYT OBITh
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NpeaI0KEeHbl MHOTO JPYTHX TaKUX YCTPONUCTB Oe3 BbIxonaa 3a 00beM HACTOSIIETO
n300peTeHus.

B gacTHBIX BapuaHTaX BBHIMOJHEHUS U300pEeTEHHUs COCTAaB YIJIEPOAHOrO TOIINBA
MOET ObITh TAKHM, YTO B HETO MOTYT BXOJUTh HETOPIOYHE KOMIIOHEHTHI (TO €CTh
3arps3HAILIME IPUMECH), CONPOBOXKIAOLINE IPOLECC TOPEHU U COXPAHAILINeCs B
NPOAYKTAX TOPEHHS/BBIXOJHOM MOTOKE TEKYy4YeH cpeabl. ITO OTHOCUTCS K CIydasMm,
KOTJa yriepoAHOE TOILUIMBO MPeaCTaBsieT coO0 TBEpIOe BEIeCTBO, HANIP UMED
yroyib. B 3TUX BapuaHTaX HEMOCPEACTBEHHOE UCIOJNB30BAHUE BBIXOAHOTO MOTOKA
TeKy4del cpeabl MOKET MPUBECTH K HAKOTJIEHUIO TAKUX HErOPHYUX KOMIIOHEHT B
NoCJeayIeM yCTpoicTBe mpeodpa3oBanus (TypOUHE) UIH K €ro MOBPEXASHHUIO,
€CJIM BBIXOJHOW MOTOK TEKy4eil Cpelbl MPOMYyCKAeTCs] HEMOCPEACTBEHHO Yepe3 Hero.
Jlnst cienuanucTa B JAHHOHW 00JIACTH SICHO, YTO TAKME HETOPIOYNE KOMIIOHEHTBI MOTYT
He 00s13aTeTbHO MPUCYTCTBOBATH MPH UCTOJIB30BAHUU JIPYTUX BHIOB YIIIEPOTHOTO
TOIUIMBA, TAKUX KaK JKUAKUE WU ra3oo0pasHbie (TO €CTh MPUPOIAHBIN Ta3).
CoOTBETCTBEHHO, B BAPUAHTAX BBIMIOJHEHUSI, B KOTOPBIX UCIOJIb3yeTCS UCTOUHUK
TBEPAOTO YIIE€POAHOrO TONJINBA U HEMOCPEICTBEHHOE B3aUMOEHCTBHE MEXAY
BBIXOJIHBIM ITOTOKOM TE€KyUell Cpeabl U yCTPOHCTBOM MpeoOpa3oBaHUs, CUCTEMA
BbIPAOOTKH 3HEepruM (yCTAaHOBKA KaMepbl CTOPAHHS U Y CTPOWCTBO NnpeoOpa3oBaHus)
MOXET JOMOJHUTEIbHO BKJIIOYATh Pa3ieIUTENIbHOE YCTPONHCTBO, YCTAHOBIEHHOE
MEXKIy YCTPOHCTBOM KaMephl CrOpaHusi U yCTPOUCTBOM mpeobpa3zoBanus. B Takux
CIIy4asx pa3AeuTeIbHOEe YCTPOUCTBO MOXKET OBITh MPUCIIOCOOIEHO A
CYLIECTBEHHOTO YIaJEHUS CXKHMKEHHBIX HETOPIOYUX KOMIIOHEHT U3 MPOAYKTOB
rOPEeHUs/BBIXOIHOTO MOTOKA TEKYUel Cpebl, MOCTYMAKIIUX B HETO, MPEXKAE YeM
MPOAYKTHI TOPEHUsI/BBIXOMHON MOTOK TeKy4ell cpeabl OyayT HaMpaBJIeHbI B
yCcTpoHcTBO npeodpa3oBanus. Kpome Toro, B BApUaHTax, B KOTOPBIX HCIOIb3YETCS
paseauTeNbHOE YCTPOHCTBO, PACCMOTPEHHAS TPAHCIHPALUOHHAS CYyOCTAHIIUS MOXKET
BBOJUTHCS KaK BBIIIE MO MOTOKY, TaK U HUKE MO MOTOKY pa3AeIuTeIbHOrO
ycTpoiicTBa. B yacTHOCTH, TpaHCTIMpPALMOHHAs CyOCTAHIIUSI MOXKET OBITh CHauasa
BBEJICHA Yepe3 TPAHCTUPAIIMOHHBIN 3JIEMEHT B KAMEPY CTOPAHHS BbIIIE MO MOTOKY
pa3eNuTeNbHOTO YCTPOMCTBA, TaK YTOOBI MOXKHO OBIJIO PEryJIHPOBATH COCTAB CMECH
TPAHCMUPALUOHHON CyOCTaHIIMU U TPOAYKTOB T'OPEHHUS, TOCTYHAIOIIEH B
pa3genuTeNIbHOE YCTPONUCTBO MPU TEMIIEPATYpPE, BBILIE TEMIIEPATYPhI CXKUKEHHS

HETOPHOYUX 3JEMCHTOB. VY cTaHOBJIEHHOE IIOCIEN0BATEIbHO C pPasacInuTECIbHbIM
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YCTPOMCTBOM YCTPOUCTBO MOJAAYH TPAHCIUPAIIMOHHON cyOcTaHInu (CMOTpPH,
Harpumep, 3JeMeHT 475 Ha Gur. 6) MOKeT ObITh BBITIOJTHEHO C BO3MOXHOCTBIO
BBEJEHUS TPAHCIUPALUOHHON CyOCTAaHIIMU B MPOAYKTHI TOPEHUs, BBIXOSIINE U3
pa3AeNUTeNbHOIO YCTPOMCTBA, U3 KOTOPBIX B 3HAUYUTEIbHON Mepe yAaJIeHbI
CKIDKEHHbIE HErOPIOYHE KOMIIOHEHTBI, TaK YTOOBI peryJIupoBaTh COCTaB CMECH
TPAHCIUPALUOHHON CYOCTAHLIMU U MPOJYKTOB FOPEHUS, MOCTyMAENH B yCTPOUCTBO
npeoOpa3oBaHus MPU TEMIIEPATYpe, COCTABISIONIEH TpubIu3uTeabHo oT 400 10
3500°C.

Kak 6110 pacCMOTpPEHO paHee, BAPUAHTDI BBIMOJHEHUSI YCTAHOBKH KaMephbl
CrOpaHusl MOTYT NPeAyCMaTPUBATh BO3MOKHOCTb JOCTHUKEHUS TEMIIEPATYPbl TOPEHUS,
NPUBOASIIIEN B IPOLIECCE TOPEHUsS K NEPEBOAY B KUAKOE COCTOSIHUE HETOPIOYUX
KOMITIOHEHT, COAEPIKALIUXCSI B TBEPOM YIJIEPOIHOM TOIINBE. B mogoOHBIX ciyuasx
MOTYT OBITh HCTIOJIB30BAHBI CPEACTBA YAAJIEHHS CKM)KEHHBIX HETOPIOYNX KOMIIOHEHT,
TaKue Kak, HalpuMep, pa3AeauTesbHoe yeTpoiicTBo 340, nmpencrasistonee codoit
LIUKJIOHHBIN cenapaTop, n3o0pakeHHbli Ha Gur. 4. B o0uieM BapuaHThI BBIOTHEHHS
TAaKOI'0 IIUKJIOHHOIO CemapaTopa, 3aJeiiCTBOBAHHOTO B HACTOSILIIEM H300pETEHUH,
MOTYT COJAEPKATh FPYMIY MOCJIEIOBATEIbHO PACNOJOXKEHHBIX yCTporucTB 100
LEeHTPOOEKHOTO cemnaparopa, BKIYAKINYI0 BXOAHOe ycTpoicTeo 100A
LEHTPOOEKHOTO cenapaTopa, BBIIOJHEHHOE C BO3MOXKHOCTBIO IIpUEMa MPOAYKTOB
rOpPEeHHUsI/BBIXOJHOTO MOTOKA TeKy4ell Cpeabl U COMYTCTBYIOIUX UM COKMIKEHHBIX
HEropro4Yux KOMIOHEHT, U BIXOAHOe ycTpoiicTBo 100B nentpobexHoro cenaparopa,
BBIMTOJTHEHHOE C BO3MOKHOCTBIO BBIMYCKA MPOAYKTOB FOPEHHUsI/BBIXOJHOTO MOTOKA
TeKy4el cpefbl, U3 KOTOPBIX B 3HAYUTEJIbHON Mepe yAaJIeHbl CXKUKEHHbIE HETOPIOYUE
koMmmnoHeHThl. Kaxnoe ycTporicTBo 100 1ieHTpOOEKHOTO cenapaTopa BKIOYAET
IPYIINY 3JIEMEHTOB LIEHTPOOEIKHOTO pa3AeIeHus UM HUKJIOHOB 1, B pabouem
COCTOSIHMH PACTOJIOKEHHBIX NapalIeNIbHO Y LEHTPaIbHOr0 COOpHOTro TpyObomnpoBoaa
2, mpuYeM KaXKIbIi 3JI€MEHT LEeHTPOOEKHOTO pa3eseHUs1/IUKIJIOH | BBIMOJHEH TaK,
4TOOBI YAAJISATH MO MEHbIIEH Mepe YacTh CKMIKEHHBIX HETOPIOUYMX KOMIIOHEHT U3
NPOAYKTOB FOPEHUS/BBIXOAHOTI'O MOTOKA TEKy4eH Cpeabl U HAMPABIATD 3Ty YAAJICHHYIO
4acTh CXKMIKEHHBIX HErOPIOYUX KOMIOHEHT B cOopHuk 20. Takoe paznenurenpHoOe
ycTpoiicTBO 340 MOXKeT OBITh BBIITOJHEHO C BO3MOKHOCTBIO pa0OThI P MOBBIIIEHHOM
JaBJIIEHUHU U, KAK TAKOBOE, MOXKET TaKXK€ CONEepKaTh Kopnyc 125 BBICOKOro NaBleHUS,

NPUCIIOCOONCHHBIN ISl pa3MeIleHus B HEM YCTPOMCTB LIEHTPOOEIKHOrO cemaparopa u
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cOopHuKa. B cOOTBETCTBUY C TAKUMH BapHaHTAMHU BBIIOJHEHUs Koprnyc 125 BBICOKOTO
JaBJIEHUSI MOXET OBITh MPOAOKEHUEM dJieMeHTa 338 3aIUTHON 000JI0YKH BBICOKOTO
N aBJICHUs], TAK)KE OXBATHIBAIOLIUM YCTAHOBKY 220 KaMepbl CTOPAaHHUS, UIIA OH MOXET
OBITH OTAEJIBbHBIM 3JIEMEHTOM, KOHTAKTHUPYIOLIUM C 3JeMeHTOM 338 3amuToi
000JIOYKH BBICOKOTO AAaBJIEHHs, CBSI3AHHBIM C YCTAaHOBKOI 220 kamephl cropanusi. B
000X Cliy4dasix M3-3a MOBBIIIEHHON TEMIEPATYPhl, BO3NEHCTBYIOIIEH Ha
pazaenuTtesbHoe YCTpOcTBO 340 CO CTOPOHBI BBIXOJHOTO MOTOKA TEKy4el Cpeabl,
kopnyc 125 BBICOKOTO NaBJI€HUS MOXKET TaK)Xe€ COAEPKAaTb CUCTEMY pPacCEesiHUs TeMJa,
TAaKyI0 Kak TerjooOMeHHas pybalika ¢ HUPKYJIHPYIOIEeH B Hel )KHUAKOCTBIO (He
nokaszaHa), B mporecce padboThl B3aUMOIEHCTBYIOIIAsl ¢ HUM, OTBOJs Termio. B
HEKOTOPBIX BapUAHTAX BBIMNOJHEHUS B padoueM COCTOSHUH ¢ TeNI000OMEHHON
pyOamkoi MOXKeT B3aUMOIEHCTBOBATh YCTPOMCTBO peKynepanuu Temia (He
MOKa3aHO), BBIMOJHEHHOE C BO3MOXHOCTBIO MMPUEMa LIUPKYJIHPYIOLIEH B
TETIOO0OMEHHON pyOaluke JKUIKOCTH U U3BJICUEHUS U3 HEE TEIJIOBOI SHEPTUH.

B wacTHOCTH, mpencTaBieHHOEe Ha GUr. 4 pa3genuTesnpbHOe yCTpolcTBO 340,
NpeAHAa3HAYEHHOE AJs YAAJEHUs LJIaKa, BBIITOJIHEHO C BO3MOXHOCTBIO
MOCJIEOBATEIBHOTO MOAKJIKYEHU K yCTaHOBKE 220 KkaMepbl CTOPAaHHUs Y BBIXOJAHOU
yacTu 222B nocyiegHel ¢ Leabro NpueMa NOoCTYNarUero U3 Hee BBIXOJHOr0 MOTOKa
TeKyuel cpeabl/IIpoayKTOB ropeHusi. BBIXOMHOM MOTOK TeKy4ei cpensl
TPaHCNHUPALMOHHOTO OXJAaXJEeHUs U3 yCTAHOBKU 220 KamMepbl CrOpaHUsl BMECTE C
BKPAIUICHUSIMH B HETO XXUAKOIO Ijaka (HErOproYMMH KOMIIOHEHTAMH) HAIllPaBJISETCS
yepe3 KOHUYECKui nepexoaHuk 10 Ha BXOJ LEHTPaJbHOrO cOOpHOro nurartess 2A
BXOJHOTO ycTpoiicTBa 100A 1eHTpoOEKHOTO cenaparopa. B om1HOM U3 4aCTHBIX
BAPUAHTOB BBINOJHEHUS Pa3eIUTENbHOE YCTPOUCTBO 340 MOXKET COEpPKATh TPU
yctporicta 100A, 100B, 100C nentpobexxHOTO cenaparopa (XOTs CIEHUANHICTY B
TAHHOW 00JIACTH NOJKHO OBITh MOHSTHO, YTO TaKOE€ Pa3qeIUTEIbHOE YCTPOICTBO
MOKET BKJIFOYATh OJHO, ABA, TPU MJIM HECKOJBKO YCTPOHUCTB LIEHTPOOEKHOTO
cernaparopa, B 3aBUCHMOCTH OT eJIaHHUs UM HeoOxonuMocTh). B naHHOM npumepe B
pabouem nosioskenun Tpu ycrpoiictea 100A, 100B, 100C neaTpobeskHOTO cenmaparopa
YCTaHOBJICHBI MIOCIEA0BATENBHO, 00pa3ysl TPEXCTYNEHYAThIH OJOK HUKJIOHHOTO
pasneneHus. Kaxmoe ycTpoHCTBO LEHTPOOEKHOTrO cenapaTopa COAEpPIKHUT, HAIIPUMeED,
IPYIIY 3JIEMEHTOB LIUKJIOHHOTO pa3aeseHus (IIUKJIOHBI 1), yCTAaHOBJIEHHBIX MO

OKPY’KHOCTH COOTBETCTBYIOIIEro LEHTpadbHO cOopHOro Tpybonposona 2.
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IlenTpanpHbli cOOpHBIN nuUTaTeNb 2A U LEHTPaAJIbHBIA COOPHBIN TpyOonposox 2
BXOAHOTO ycTpoiicTBa 100A 1ieHTpOOEIKHOro cenaparopa, a Takke cpeaHee
ycTpoiictBo 100C n1eHTpoOeKHOro cenapaTopa UMEIT YIJIOTHEHUS Y CBOUX
BBIXOJHBIX KpaeB. B Takux BapuaHTax BBIXOJHON MOTOK T€Ky4ell cpeabl HaIpaBJseTCs
B OOKOBBIE KaHaJbl 11, COOTBETCTBYIOIHE KAXKIOMY U3 3JIEMEHTOB LIEHTPOOEIKHOIO
pasnenenus (LUKJIOHOB 1) cooTBeTCTByMOMEro ycTporicTBa 100 meHTpoOeKHOTO
cenapartopa. bokoBoe kaHaibl 11 BBIMOJHEHBI C BO3MOXKHOCTBIO COCTUHEHUS C
BXOJHBIM KpaeM COOTBETCTBYIOLIEro LIMKJIOHA 1, 00pa3ys HampaBIeHHBIH MO
KacaTeJIbHON BXOJHOW MOTOK B HEM (B pe3yJIbTaTe, HAMpUMep, BXOIHOH MOTOK
TeKy4el cpefbl, IOCTy AU B UKIOH |, B3aUMOAENCTBYET CO CTEHKON LUKJIOHA |
B BUJ€ CIIUPAJbHON CTPyH). 3aT€M BBIXOJHOM KaHa 3 KaXXAOro U3 LMUKJOHOB |
HAMpaBJIsieTCs BO BXOAHYIO 4acTh LEHTpaJlbHOro cOopHOTro Tpybomposoaa 2
cooTBeTcTByHOMEero yctpoiicTea 100 nueHTpoOekHOTO cemapaTtopa. Y BbIXOAa
ycTpoiicrBa 100B menTpodexHOTO cenaparopa BBIXOAHOH IMOTOK TeKy4el cpeanl (13
KOTOPOT'0 CYIIECTBEHHOTO YAAJIEHUs HEroproune KOMIOHEHTBI) HAMIPABISAETCS OT
LeHTpaJibHOro cOopHOTO TpybOMpPOBOAA BEIXOAHOTO yeTpoiicTtBa 100B
LIEHTPOOEKHOTO cenaparopa, yepes cOopHbIil TpybonpoBoa 12 u BRIXOJHOE COMJIO 5,
TaK 4TO "YHUCTBIH" BBIXOAHOHN MOTOK TeKy4eH Cpeabl MOXKET ObITh 3aT€M HAIPaBJIEH B
NOCJEeNYIOUUH IPOoIecC, HapUMep CBA3AHHBIN ¢ YCTPOMCTBOM NpeoOpa3oBaHus.
Taxum oOpa3om npuBEeIEHHOE B KAYECTBE MPUMepa TPEXCTYINeHYaTOe YCTPOUCTBO
LUKJIOHHOTO pa3AelieHUs JaeT BO3MOXKHOCTb CHUXXEHHS COAEpPIKaHUs 1IJIaKa B
BBIXOJTHOM MOTOKE TeKy4el Cpeabl 10 YPOBHSA 5 ppm Mo Macce (4acTeil Ha MUJLIHOH).
Ha xaxnoi cTyneHu pa3neiauTesnbHOro yctpolictsa 340 OTAeNeHHBIN KUAKUN
IIJIAK OTBOAUTCS OT KaXXJOTO IIUKJIOHA | 4epe3 BhIXOAHbIE TPyOONPOBOIHI 4,
MPOJIOKEHHBbIE K OTCTOMHUKY 20. 3aTeM OTAENEHHBbIN KUAKUN HIJaK HATPaBJISIETCS B
BBIXOJIHOE cOILIo unu Tpybomnposon 14, mpoxoasuiuii ot orcTolinnka 20 u Kopmyca
125 BBICOKOTO NaBJeHHUs], ISl JaJIbHEHIIEro yaaneHus u (Ujin) MOBTOPHOTO
HCIIOJIb30BAHUS COJlEPIKAIUXCSl B HEM KOMIIOHEHT. B mpouecce ynaneHus skuaKui
IIJIAK MOJKET OBITh HaNPaBJIEH Y€pe3 BOJOOXJIAKIAEMBbII y4aCTOK 6 WM HHBIM
obpa3zom Hepe3 y4acTOK, COCNUHEHHBIH ¢ HCTOYHUKOM XOJIOJTHOW BOJABI MOJ
JaBJIEHUEM, HA KOTOPOM B3aUMOAENCTBUE C OTON BOAON NPUBOIUT K 3aTBEPAECBAHUIO U
(Mnm) rpaHyIMPOBAHUIO KUAKOTO myaka. CMech 3aTBEpAEBLIErO UIJaKa U BOABI 3aTEM

MOXET OBITh pa3fesieHa B eMKOCTH 7 (COOpHMKE) Ha TEKYUy0 CMeCh LIJaKa/BOMABL,
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KOTOpast MOXKeT ObITh y/ajieHa uepe3 COOTBETCTBYIOIINHN KJarnaH 9, B TO BpeMs Kak
OCTAaTOYHBIN a3 MOKET OBITh yAAJEeH Yepe3 OTASIbHYI0 MarucTpaib 8.

Tak kak paszaenutespbHOe YCTPOUCTBO 340 HCNOAB3yeTCsl BO B3aUMOAEHCTBUU C
OTHOCHUTEJIbHO BBICOKOTEMIIEPATYPHBIM BBIXOAHBIM ITOTOKOM TeKy4el cpefbl (TO ecTh
C TeMIEPaTypOH, JOCTATOYHON AJid NOAJAEPKaHUS HAXOXKACHUs HETOPHOUYUX
KOMITOHEHT B KUAKOM COCTOSTHUU C OTHOCHUTEJIBHO HU3KOI BA3KOCTBIO), MOXKET OBITh
JKEeJIATeJbHbIM B HEKOTOPBIX CJIyUasiX, YTOOBI MTOBEPXHOCTH Pa3eIUTEIbHOTO
ycTporicTBa 340, HCIBITBIBAOLINE BO3AEHCTBUE MTPOAYKTOB FOPEHUSI/BBIXOAHOTO
MIOTOKA TEKy4Yel Cpellbl UJIM CKUKEHHBIX HEFOPIOUUX KOMIOHEHT, COAEPKAIUXCS B
HUX, BKJIIOYAJM MaT€PUabl, BHINOJHEHHBIE 10 MEHBIIEH Mepe C OJJHUM U3 CBOWUCTB U3
IPYIIBbI, OXBAaThIBAIOILEN BBICOKYK) TEPMOCTONKOCTD, BBICOKYI0 KOPPO3HUOHHYIO
CTOMKOCTb U HU3KYIO TEIUIONPOBOAHOCTL. IIpuMepamu Takux MaTepuanoB MOTYT
CIYKUTb OKCHUJBI IUPKOHUS U aJIIOMUHMSA, XOTS 3TU IPUMEPHI HU B KO€Hl Mepe He
npeaHa3HaueHbl 1Sl OrpaHudeHus oobema nzodperenus. I1o cymecTBy B HEKOTOPBIX
YaCTHBIX BAPUAHTAX BBIMOJHEHUS U300pEeTEHUs pa3aeuTeNbHOe YCTPOoicTBO 340
BBIMIOJIHEHO C BO3MOXHOCTBIO YAJ€HHUs B 3HAYUTEJIbHON CTENEHHU CXKUKEHHBIX
HErOPIYNUX KOMIIOHEHT U3 MPOJYKTOB TOPEHUSA/BBIXOAHOTO OTOKA TEKyUell cpeabl U
MOJAJEPIKAHUS HAXOXKAECHUSI HETOPUYUX KOMIIOHEHT B KM KOM COCTOSSHUM C HU3KOHN
BSI3KOCTBIO 10 MEHbIIENH Mepe N0 YAAJIEHUs UX U3 OTCTOMHUKA.

ITo cymecTBY, B COOTBETCTBUU C NPUBEAEHHBIM B JAHHOM ONUCAHHUU, CENapaTop
IIJIaKa AJIs1 BAPUAHTOB UCIOJIb30BAHUS TBEPAOIO YIJIEPOJHOIO TOILIMBA MOXKET ObIThH
BBIMIOJIHEH B BUJE OTIEIBHOTO Oy0Ka (pa3aeauTesnbHoro ycrpoiictsa 340), KOTOpHIi
MOKET OBITh B HEKOTOPBIX BAPHAHTAX JIETKO U3BJIEUEH U3 CHCTEMBI JJIsl PEMOHTA U
npoBepku. OTHAKO TaKOI BapHAHT BBIOJHEHUS MOKET 00€CIeYnTDb OMOJHUTEIbHbBIC
NpEeNMYyIIeCcTBa, KaK MOKa3aHo Ha Qur. 6, 3a c4eT TOro, YTO CHCTEMA JIETKO MOXKET
OBITH BBIMOJIHEHA C peaju3anneil “MHOTOTOIUIMBHOTO MOAXOa MO OTHOLIEHHIO K
INPUTOAHBIM JUISl UCIOJb30BaHUS UCTOYHUKAM KOHKPETHOro Buaa tronausa. Hanpumep,
BBITTOJIHEHHOE B BUJI€ OTAEJIBbHOrO OJI0Ka pa3euTeIbHOe YCTPOUCTBO 340 MOXKET
OBITh YCTAHOBJIEHO B CHCTEME MEXAY YCTAHOBKOU 220 KamMephl CropaHus U
ycTpoiictBoM 500 npeoOpa3oBanus (TypOMHOMN), €CIIU B KAYECTBE TOIUIMBHOTO
HCTOYHMKA B YCTAHOBKE 220 KaMepbl CrOpaHUsl UCHOJIb3YETCSA TBEPAOE YIIIEPOAHOE
toruBo. IIpyu HEOOXOAMMOCTH Mepexoa Ha HCTOUYHHK XKUAKOTO UJIM Ta3000pa3HOro

yIJIEPOIHOTO TOIINBA pa3AeNuTeNbHbIl 010k 340 MokeT ObITh BBIBEICH U3 CHCTEMBbI
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(TO ecTb, Kak OBLIO paHEe PaCCMOTPEHO, HEOOXOAUMOCTb B HEM OTIAAET), TAK UYTO
BBIXO/THOH MOTOK TeKy4el cpeabl U3 yCTaHOBKH 220 KaMepbl CrOpaHUs MOXKET ObITh
HarpaBJIeH HEMOCPEACTBEHHO B ycTpoiicTBo 500 npeobpaszoBanus. [Ipu sTom cucrema
JIErKO MOXET OBITh mepecTpoeHa 0OPaTHO Ha UCIOJb30BAHHUE PAa3AeIUTEIbHOro OJI0Ka
340, ecnu 103)ke BO3HUKHET HEOOXOANMOCTh, AUKTYIOIIAsi MPUMEHEHNE UCTOYHUKA
TBEPAOr0 yriepOaHOro TOMJINBA.

MHorue MoguuKauu U APYTrHe YaCTHbIE BAPUAHTHI BBINOJHEHUS H300peTeHUs,
1O CPAaBHEHHIO C TPUBEAEHHBIMH B TAHHOM ONMHUCAHUHU, MOTYT OBITh MPUIYMaHBI
CIEeUHNATUCTOM B TaHHOH 00JaCTH, KOTOPOMY JaHHOE ONMHCAHHE MPEIOCTABIISIET
MPEUMYLIECTBA, 3aKII0YAKINNECs B U3JOKEHHBIX B HEM UAEAX U COMPOBOXKAAKIIUX
yeprexax. HanpuMmep, B HEKOTOPBIX YACTHBIX BAPMAHTAX BBINOJHEHUS TOJBKO 4aCTh
o01mero nMoToka TPaHCMHUPALUMOHHON Tekydel cpenpl/Tonnuea 210, HampaBIIEMOro K
BHYTPEHHEMY TPAHCIHUPALIMOHHOMY 3JIEMEHTY 332 U CKBO3b HEro B Kamepy 222
CrOpaHus, MOXKET OKa3aThCsl HEOOXOAUMOH 1J1s oOecneueHusl CIUPaJbHOrO MOTOKA
TPaHCIUPALUOHHOMN TeKy4eH cpeabl B kamepe 222 cropanus. Hanpumep, B O1HOM U3
BApUAHTOB NpUOIU3UTENBbHO 10 90% 001ero MaccoBOro NMOTOKa TPAHCIIUPALTUOHHON
Tekyden cpensl 210, moctynarmwmei B kamepy 222 cropaHus, MOTYT UCIOIb30BaTbCS
1151 oOecrnedeH sl UM HaBeAEHUs CIUPAJIbHOrO MOTOKA, B TO K€ BPeMs MOAAep KUBas
JOCTATOYHBIM paAuaibHbIA MOTOK TPAHCIUPALMOHHON Tekyuel cpeabl 210 B kamepy
222 cropaHusi, NpeIOTBPAILAK NI CTOJIKHOBEHUE TBEPAbIX WU XKUJIKUX YAaCTHL, &
TaK)Ke 3arpsA3HAIOLIUX IPUMECe CO CTEHKaMH BHYTPEHHEro TPaHCIUPALUOHHOTO
sneMeHTa 332, OrpaHMYUBaAKOIIEro Kamepy 222 cropaHusi.

Kpome TOro, B HEKOTOPBIX HaCTHBIX BapuaHTax ycTaHOBKa 220 kamepsl
CTrOpaHUs MOXET OBITh BBIMOJHEHA U CKOMIIOHOBAaHA KaK YCTPOHCTBO YaCTHYHOTO
OKHCJICHUs, HAIPUMEP, MPH UCIOJb30BAHUH CYCIIEH3UU TBEPAOTO TOIIUBA (TO €CTh
yrisi). B Takux cnyyasix ycraHoBka 220 KaMepbl CrOPaHUs ¢ YaCTHYHBIM OKHUCIICHHUEM
MOKET OBITh BBIIIOJHEHA C BO3MOYKHOCTBIO pa0OThI IPU TEMIIepaType, HaImpuMep,
npubauzutenbro 10 1600°C wnu B Apyrux ciydasx Npu TeMIleparype, Jexamend B
nuamna3zone npudnusutenbHo oT 1400 no 1500°C, mpuuem BeIrOpaHHe yriepoaa B
TOIIMBE JTOJKHO OBITh HIDKE NMpuONu3nTenbHo 2% u npennourureabHo Huke 1%. B

3THUX MPUMepPaxX OTHOCUTEIbHO HU3Kas pabouasi TeMmepaTrypa CrmocoOCTByeT

nonyueruto Hy u CO 3a cueT cBeeHUs] K MUHUMYMY HX CXXHUTAHHs, CIIOCOOCTBYS B TO
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K€ BPeMsI OTHOCUTEJIbHO BBICOKON CKOPOCTH NpeoOpa3oBaHMs U BbICICHUIO
IPUTOAHOTO JUISI HCTIOJIB30BAHUS TEIIA.

B npyrux "acTHbIX BapuaHTax ycTaHOBKa 220 KamMepbl CrOPaHUsI MOXKET OBITh
BBIMTOJIHEHA C BO3MOXKHOCTBIO IEHCTBUS NPU OTHOCUTEIbHO BBICOKOH BBIXOIHO N
Temneparype, coctapisitoeii npudnusurenbHo S000°C unu 6osee, 4TO MOKET OBITH
CBS3aHO, HAIIPUMEP, C TEMIIEPaTypoil annabaTH4ecKoro MmiIaMeHu Uin Opyron
TeMIEPaTypPO, JOCTATOYHOMU IS TOTO, 4TOOBI CONEHCTBOBATh QUCCOLUALINT
nosy4daembix razoB. Hanpumep, CO, auccounupyer npu TeMneparype, 3Ha4uTeJIbHO
npeBblmatomeii npubdnausurenapuo 1600°C.

B npyrux gacTHbIX BapuaHTax BeINOJHEHUS y3ea 300 GOopCcyHKH MOXKET ObITh
BBINIOJTHEH U CKOMIIOHOBAH TaK, YTOOBI HE ObUIO MPEABAPUTEIBHOTO CMELINBAHHUS
yriepoaHoro tominea U qud¢y3Hbx komnoHeHT CO; Bhimie POPCYHKH MO MOTOKY.
Kpome Toro, O, MOXKeT Takke BBOAUTHCSA Y TOJOBKU POPCYHKHU, HAIPUMED, dYepe3
OTZAENBHYIO TPYIINY COMEJN WJIH Yepe3 KOJNbIeoOpa3HbIi 1Ma3, OXBAThIBAKO UM
pacubutuTENbHOE comio(a). B Takux ciydasx MoxeT ObITh co3paHo nuddy3Hoe miams
OT YIJIEpOJHOTO TOIJINBA C BBICOKUM coaepxkanueM Hy. J{ns nocTuXeHus: BBICOKHX
temrepatyp BOau3n y3yua 300 GopCyHKH MOXKET Takke MoTpedoBaTbCs
npenBapUTENIbHbIA HArpeB TOIUIMBA, KUCIOpoAa u (unn) pasbaBuresnei.

[ToaTOMY AOJIKHO OBITH MOHITHO, YTO U300pEeTEHNE HE OTPAHHYEHO
KOHKPETHBIMU MPUBEJEHHBIMU YaCTHBIMU BapUAHTAMU BBIMOJHEHUS U
MoAU(DUKAIUAMH, U B 00beM U300peTeHUsI, ONpenessieMblid MPHIOKEHHONH GOopMyIIoit
nU300peTeHust, JOJKHBI OBITh BKJIIOYEHbI APYTHe YACTHBIE BAPHUAHTHI BBITIOJHEHHUS.
XOTs B TaHHOM ONMHCAHHUH UCIOJB30BAHBI CIELUPUUESCKHE TEPMHUHBI, OHU
UCIIONB3YIOTCS HCKITFOYUTENBHO B OOIIENPUHSITOM U ONMHCATEIbHOM CMBICTIE, a HE B

OeJIsAX BHECCHUA OFpaHH‘{eHI/IfI.
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OOPMVYIJIA U30BPETEHM A

1. YcranoBKa, conepikalmas:

yCTPONCTBO KaMepbl cropanusi, opMupyrolee kaMepy CropaHusi, UMEIIIYI0
BXOJHYIO 4aCTbh, PA3HECEHHYIO B IPOJOJbHOM HANPABJIEHUHU OT NPOTUBOJIEKAILEH
BBIXOJHOM 4aCTU U BBINOJIHEHHYIO ¢ BO3MOXKHOCTBIO IPUEMA YIJIEPOAHOIO TOIINBA,
Kucjaopoaa u padbodero Tena ajst GOPMUPOBAHUS TOMJIMBHON CMECH IJIsl CXKUTAHUS €€
B KaMepe CrOpaHHus IPU TeMIlepaType ropeHus ¢ 00pa3oBaHUEM MPOAYKTOB FOPEHUS,
IpUyYeM Kamepa CropaHus BBIMOJHEHA TaKXXe C BO3MOXKHOCTBIO HallpaBJIeHUs
NPOAYKTOB FOPEHUS B MPOJOJbHOM HalpaBJeHUHU K BBIXOAHOW 4acTH, U MPU 3TOM
YCTPOMCTBO KaMepbl CTOPAHUSI COAEPKUT:

3JIEMEHT 3aIUTHOW 000JIOYKU BBICOKOI'O AABJICHUS,

MOPUCTBIN, PACIOJIOKEHHBIN IO NEPUMETPY TPAHCIUPALMOHHBIN 3J1€MEHT, 1O
MEHBbIIEH Mepe YaCTUYHO OTPAHUYMBAIOLIUN KaMepy CrOpaHus U MO MEHbIIEH Mepe
JaCTUYHO OXBAYEHHBIN 3JIEMEHTOM 3aLUTHON 00O0JIOYKH BHICOKOTO JABJIEHUS, IPUUEM
MOPUCTBIN TPAaHCIUPALMOHHBIN 3JIEMEHT BBIMOJHEH C BO3MOKHOCTBIO HallpaBJIEeHUs
CKBO3b HETO TPAHCIHMPALMOHHON CyOCTaHLMH K KaMepe CropaHus U BHYTPb Hee, B
OCHOBHOM PaBHOMEPHO I10 €T0 MEPUMETPY, TaK YTOOBI TPaHCIUPALUOHH asl
cyOCcTaHIUs HANpaBJisAjiach B OCHOBHOM IO KAaCaTeJbHON K MEPUMETPY IMOPUCTOrO
TPaHCNHUPALMOHHOTO 3JI€MEHTA U MPOTeKaja 0 BUHTOBOU JUHUU BOKPYT €ro
nepuMeTpa U B IPOAOJIbHOM HANPABICHUU MEXAY BXOJHON YaCThIO U BBIXOJHOHN
YaCThIO, MPEMATCTBYS B3aUMOAEHCTBHUIO MEXAY MPOAYKTAMU TOPEHUS U MOPUCTHIM
TPaHCMUPALUOHHBIM 3JIEMEHTOM; U

y3eJ1 (OPCYHKH, BBIITOJTHEHHBIH C BO3MOKHOCTBIO IpUEeMa YTJIePOJHOTO TOILINBA,
KHCJIOpoaa 1 pabovero Tejia U Mofgayu TOTUTMBHOW CMECH B KaMepy CropaHus Mo
HalpaBJIEHUIO K BBIXOJHOM 4YaCTH B BUHTOBOTO MOTOKE, HAalpaBleHHe KOTOPOro,
NPOTUBOIIOJIOKHO BUHTOBOMY MOTOKY TPAHCIIUPALMOHHON cyOcTaHIuy,

npudem padodee TeO U TpaHCTIUPALUUOHHAS CYOCTaHLMS CONEPIKAT

CBEPXKPUTUYECKUHN JUOKCHUI yrieposa.

2. YcraHoBKka 1O 1. 1, B KOTOPOH BXOAHAs 4aCTh BBINOJHEHA C BO3MOXHOCTBIO

npuema OAHOTO U3 I'PYIIIIbI, BKJ'IIO"IZlI'OH.IGfI TBEPAOEC YIIIEPOAHOEC TOIJIUBO, JKUAKOEC
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yIJIepOAHOE TOIUIMBO U ra3o00pa3Hoe yriepoaHOe TOIIUBO, C KHCIOPOAOM,

UMEIOLIUM MOJISIPHYIO 10J10 Oonbiie npubauszurenbHo 85%, u paboduuM TeIoM.

3. YcraHoBka no m. 1, B KOTOpOH yriiepogHOE TOIJIMBO MPEACTaBIsIET COOOM
Chllly4yee TBEPAOE YINIEPOAHOE TOILIMBO, UMEIOIee CPEAHUN pa3Mep YacTUL]
npubauzutenbHo Mexay S0 u 200 MUKpOHAaMU, W BXOAHAs YaCTh BBINOJHEHA C
BO3MOJKHOCTBIO MIPUEMa CHIMTYYero TBEPAOro yriepoIHOro TOIINBA C
MCEeBIOOKIKAKIIEH cyOcTaHue, conepxkameit Bony unu xunkuii CO; ¢
IUIOTHOCTHIO mpubau3utenbHo ot 450 o 1100 KF/M3, IPUYEM IICEBAOOKHUKAKO LA
cyOCTaHIUSI CMEIINUBAETCS C ChIIYYHM TBEPIBIM YIJIEPOJAHBIM TOILIMBOM, 00pasys
CYCIEH3HUI0, COAEPIKAMYI MPUOMU3UTENbHO OT 25 10 95 Macc.% ChImy4ero TBEpAOro

yIJI€POAHOTO TOIIUBA.

4. YcraHoBka no 0. 1, B KOTOpO# KaMepa CrOpaHus BBINOJHEHA ¢ BO3MOKXHOCTBIO
npueMa yriiepoJHOTO TOILUIMBA, KHCI0poaa U padouero tena B 00JIaCTH €€ BXOJHOU

4acTH NOA AaBieHueM npudnusutenapHo ot 40 no 500 Gap.

5. YcranoBka 1o 1. 4, B KOTOPOW KaMepa CropaHus BBIIOJIHEHA C BO3MOKHOCTBIO
npueMa yriiepoJHOTO TOILUIMBA, KUCI0OpOoaa U padoyero tena B 00JIaCTH €€ BXOAHOMN

YaCTH MOJ AABJIEHUEM IO MeHbIneil Mmepe nmpubausurtensHo 80 Gap.

6. YcranoBka no n. 1, B KOTOpO# TeMInepaTtypa ropeHus COCTaBIISIET
npubauzutenbHo ot 1300 no 5000°C, u kOoTOpasi BHIMOJHEHA TaK, YTOOBI HEFOPHOYHE
3arpsi3HAOLME IPUMECH, COAEPIKAIIUecs B yrJIepPOAHOM TOIJIUBE, IEPEXOANIHN B

KUAKOE COCTOAHUE B MPOAYKTAX TOPCHUA.

7. YcTaHoBKa 1O 1. 1, B KOTOPOH TPpaHCMHUPALIMOHHAS CyOCTaHLIHS
chopMHpOBaHa C BO3MOKHOCTBIO BBEJIEHHS B KAMEPY CTOPAHUS depe3 MOPUCTHII
TPAHCIUPALUOHHBIN 3JIEMEHT, TaK YTOOBI MOAAEPKUBATH BBIXOJHYIO CMECH
TPAHCIHUPALUOHHON CyOCTAaHLIMHU U MPOAYKTOB TOPEHUS BOJIU3U BBIXOJHON YaCcTH
KaMepbl CTOPAHUs MIPU TeMIlepaType oT npudauureapbHo 400 1o npubau3uTENbHO

3500°C.
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8. YcTtaHOBKa 1O M. 7, BBINOJHEHHAsA ¢ BO3MOXXHOCTBI HANpaBJIEHUS
TPAHCMUPALUOHHON CYOCTaHIIMU CKBO3b MOPHUCTHIN TPAHCIUPALUOHHBIN 3JIEMEHT, TaK
9TOOBI TPaHCIUPALMOHHAsA CYOCTaHIIUS CO3/]aBajia B KaMep e CropaHus
HEMOCPEACTBEHHO BOJIM3HM MOPUCTOrO TPAHCIIUPALIMOHHOTO djIeMeHTa Oy(depHbIi IO,
chOopMHUPOBAHHBIN TaK, YTOOBI MPEIOTBPAINATh B3AUMOIEHCTBUE MEXKAY MOPUCTHIM
TPaHCMHUPALUOHHBIM 3JIEMEHTOM U CXKUKEHHBIMU HETOPIOUMMH 3arpsA3HSIIO IUMHU

NMPpUMECAMHU, a4 TAKXKE TCIJIOM, CONMYTCTBYIOIHUM MPOAYKTAM rOPpEHUA.

9. YcraHoBka 1o 0. 1, B KOTOPO# MOPUCTHIA TPAHCTIUPALIMOHHBIA 3JIEMEHT
BBIMIOJIHEH C BO3MOJKHOCTBIO co3nanus 3¢ dekra Koanna B TpancnupaiuOHHOM
cyOCTaHIINHU, HANIPABISIEMON CKBO3b HET'O B KAMEPY CrOPaHUs, TaK YTOOBI MOTOK
TPAHCIUPALUOHHON CyOCTAaHIMU OPUEHTHUPOBAJICS B OCHOBHOM IO KaCaTEJNbHON K

nepuMeTpy NOPUCTOr0 TPAHCMUPALIMOHHOTO 3JIEMEHTA.

10. YcranoBka o n. 1, B KOTOpOH NOPUCTHIM TPAHCHIUPALUOHHBIN 3JI€MEHT
BKJIFOYAET MO MEHBIIEN Mepe OAUH NPOXOAALIUNA CKBO3b HETO TPAHCIHUPALMOHHBIN
KaHaJl, BHITIOJJTHEHHBIH C BO3MOKHOCTBIO HAMPABJIEHUS] [OOaBOYHOTO MPSIMOJUHEHHOTO
MOTOKA TPAHCIUPAIIUOHHON CyOCTaHIMHU B TOIJIMBHYIO CMECh WJIM MPOIYKTHI TOPEHUS

2

Tak 4TOOBI BO3/I€HICTBOBATH HA MapaMeTPhbl UX MOTOKOB.

11. Ycranoska no m. 1, cogep:xamiasi CpeACTBO TEMIOOTBOAA, CBSI3aHHOE C
3JIEMECHTOM SaHII/ITHOfI 000JI0YKH BBICOKOTO AAaBJICHUA U BBIITIOJJTHEHHOE C
BO3MOJXKHOCTBIO PEryJHUpOBaHUS €ro TEMIIEPaTypbl, IPUUEM CPEACTBO TEMJIOOTBOAA

COIEPIKUT TEIJIOOOMEHHYIO pyOamiky ¢ UUPKYJIUPYIOIIEH B HEW KUIKOCTHIO.

12. YcranoBka o m. 1, B KOTOPOH COBOKYIHAS IUIOIAAb MTOP, CPOpMUpPOBAHHAS
MOPUCTBIM TPAHCIUPALMOHHBIM 3JIEMEHTOM IO CYLIECTBY PaBHA IJIOLIAAU €r0

MOBEPXHOCTH.

13. YcranoBka o n. 12, B KOTOpPOH MOPBI Pa3HECEHBI APYT OT APyra u
pacnpeneseHHbl B OCHOBHOM PaBHOMEPHO MO MOPUCTOMY TPAHCIUPALIMOHHOMY

3JIEMEHTY MEXKAY €ro BXOAHOW U BBIXOJHOW HaCTSIMU.
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14. YcranoBka mo 1. 1, comep:xariasi yCTpoicTBO mpeoOpa3oBaHus,
BBIIMMOJIHEHHOEC C BO3MOHOCTBIO NMNpHUEMA MPOAYKTOB rOPEHUA U3 BbIXOI[HOﬁ qacCcTu
KaMephl CropaHus u obecneduBaroinee npeoOpa3oBaHue SHEPTUH, 3aKIIOUYEHHOHN B

MPOAYKTaxX rop€Husi, B KHHETUYCCKYIO SHCPTUIO.

15. YcranoBka o m. 13, B KOTOPOH yriepoaHOE TOIJIMBO MPEaCTaBIsieT coO0i
TBEPA0€ TOIIMBO, U KOTOPasi COAEPKUT Pa3qEIUTEIbHOE YCTPOUCTBO,
PACIOJIOKEHHOE MEXY YCTPONCTBOM KaMepPhbl CTOPaHUs U yCTPONHCTBOM
npeoOpa30oBaHUs U BBIIOJIHEHHOE C BO3MOXHOCTBIO CYLIECTBEHHOIO YAl €HUS
CXKHMKEHHDBIX HETOPHOYUX 3arpsA3HAOIIUX HpHMeCGﬁ N3 IPUHUMACMbIX UM IIPOAYKTOB

TOpPEHUs 10 X HAIpaBJIEHUs B YCTPOHCTBO mpeoOpa3oBaHUs.

16. YcranoBka mo 1. 15, B koTopoit o0ecrieunBaercs GOpMHUPOBAHHE
TPAHCMUPALUOHHON CYOCTaHIIMU JJIsI €€ BBEIEHUS] B KAMEPY CrOpaHus 4yepe3
MOPUCTHIN TPAHCTIUPAIIUOHHBIN 3JIEMEHT, TaK 4TOOBI MOAAEPIKHUBATh CMECH
TPAHCIUPALUOHHON CyOCTaHIIMU U TPOAYKTOB FOPEHHMS, MOCTYMAKIIUX B YCTPOUCTBO
npeoOpa3oBaHus, IPHU TEMIIEpaType, BhIIIE TeMIIePaTyPhbl Mepexoaa B JKUIKOE

COCTOSIHME HErOpHOUMX 3arpsA3HSAI0LINX MPUMeceil.

17. Ycranoska no n. 16, cogep:xauias CpeacTBO NOJa4YU TPAHCIUPALUOHHON
cyOcTaHIIMHU, pa3MeLIeHHOe 32 Pa3leINTEebHBIM YCTPOHCTBOM U BBIITOJTHEHHOE C
BO3MOXKHOCTBIO BBEAEHHs TPAHCIIUPALMOHHON CyOCTAaHLIMHU B IPOAYKTHI TOPEHHUS, U3
KOTOPBIX B OCHOBHOM yAAJICHBI HCTOPHOYHUE 3arpsA3HAK IMUE IPUMECH, TAK 4TOOBI
NOANEPKUBATH CMECh TPAHCTIUPALIMOHHON CyOCTAaHLIMHU U MPOJYKTOB TOPEHUS,
NOCTyMaeld B yCTPOUCTBO MPeoOpa30BaHus, MPH TEMIEPAType OT MPUOITHU3UTEIBHO

400 no mpubnusurenpuo 3500°C.

18. YcranoBka o n. 15, B KOTOPOH pa3AeNuTeIbHOE YCTPONUCTBO CONEPKUT
IPyNIy MOCIEAOBATENbHO YCTAHOBIEHHBIX YCTPOICTB HEHTPOOEKHOrO Cenaparopa,
KaxXa0€ N3 KOTOPBIX BKJIKOYACT I'PYINNy 3JIEMCHTOB LIeHTpO6e)KHOFO pasaciacHus, npu
paboTe yCTaHOBIEHHBIX MapajljielbHO, TAK YTO CXKMKEHHbIE HErOPIOYHe

3arpA3HAKIINEC NIPUMECH, YAAJICHHBIC U3 NIPOAYKTOB rOPEHUSA Pa3ACIUTCIIbHBIM
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YCTPOMCTBOM, C BO3MOKHOCTBIO U3BJICUEHHSI COOUPAIOTCSI B OTCTOWHUKE,

COEMHEHHOM C Pa3/eIUTEIbHBIM YCTPONUCTBOM.

19. Ycranoska no n. 14, B KOTOpoi#l yCTpOHCTBO npeoOpa3oBaHus COAEPIKUT
6ok TypOuHBI, obecneunBaromuil Mpeodpa3oBaHue YHEPrUH NOCTYMAKIUX B HETO
IPOAYKTOB FOPEHUSI B KHHETUYECKYIO SHEPTHIO, UJIU [eHePaTOPHBIH OJIOK,
BBIMTOJTHEHHBIH ¢ BO3MOKHOCTBIO MPe00pa30BaHUs KUHETUYECKOW SHEPTHUU B

QJIEKTPUYECTBO.

20. YcraHoBka no . 1, B KOTOpOW KaMepa CropaHus BBINOJHEHA C

BO3MOJKHOCTBIO ITPHEMa TPAHCIUPALMOHHON CyOCTaHIIUN B KauecTBe pabodero Tena.

21. YcranoBka no 1. 1, copep:xalasi no MEHbIIEH Mepe OAUH UCTOYHUK
TPAHCIUPALMOHHON CyOCTAaHIIMH, BBIOJHEHHBIH C BO3MOKHOCTBIO MOAAYU
TPAHCIUPALMOHHON CyOCTAaHLIIMHU BO BXOJHYIO YaCTh KAMEpPbl CTOPAHHS B Ka4€CTBE
pabodero Tena WM B TPAHCIIHPALMOHHBIA 3JIEMEHT B Ka4€CTBE TPAHCIUPALMOHHON

cybcTaHIuH.

22. YcTaHOBKa, coaepxaas:

YCTPOMCTBO KaMephl Cropanus, GopMupyolIee KaMepy CropaHusi, UMEIIIYI0
BXOJHYIO 4YaCTbh, PA3HECEHHYIO B IPOJOJbHOM HANPABJIEHUHU OT NPOTUBOJIEKALIEH
BBIXOJIHOM YaCTH U BBINOJHEHHYIO C BO3MOXXHOCTBIO NpUeMa yriepOAHOTO TOIJINBA,
Kucjaopona u padbodero tena mjist GOPMUPOBAHUS TOIJIMBHOW CMECH IJIsI CXKUTAHUS €€
B KaMepe CropaHHus IPU TeMIlepaType ropeHus ¢ 00pa3oBaHUEM MPOAYKTOB FOPEHUS,
NpUYEM KamMepa CrOpPaHus BHINOJHEHA TAK)Ke ¢ BO3MOKHOCTBIO HANPABJIEHUS
NPOAYKTOB FOPEHUS B MPOJOJbHOM HalpaBJe€HUHU K BBIXOJHOW 4acTH, U MPU 3TOM
YCTPONUCTBO KaMepbl CTOPAHUsL CONEPIKUT:

3JIEMEHT 3aIUTHOW 000JIOYKU BBICOKOI'O AABJICHUS,

MOPUCTBIN, PACIOJIOKEHHBIN IO NEPUMETPY TPAHCIUPALMOHHBIN 3JI€MEHT, 1O
MEHBbLIEH Mepe YaCTUYHO OrPAHUYMUBAO NI KaMepy CrOpaHus U MO MEHbIIEH Mepe
JaCTUYHO OXBAYEHHBIHN 3JIEMEHTOM 3aLIUTHON 00O0JIOYKH BHICOKOTO JABJIEHUS, IPUUEM
MOPUCTBIN TPAHCIUPALUOHHBIN 3JIEMEHT BBIMOJHEH C BO3MOXKHOCTBIO HAPaBJIEHUS

CKBO3b HETO TPAHCIHMPALMOHHON CyOCTaHIIMM K KaMepe CropaHus U BHYTPb Hee, B
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OCHOBHOM PaBHOMEPHO I10 €T0 MEPUMETPY, TaK YTOOBI TPAaHCITUPALIUOHH asl
cyOCcTaHIUs HANpaBisAiach B OCHOBHOM IO KACaTEJbHOHN K MEPUMETPY MOPUCTOTO
TPaHCNHUPALIMOHHOTO 3JI€MEHTAa U NPOTEKaia 0 BUHTOBOW JUHUHU BOKPYT €ro
nepuMeTpa U B MPOAOJIBHOM HANpPaBJICHUU MEXIY BXOAHOW 4aCTbIO U BBIXOJHOM
4aCTbIO, MPENATCTBYs B3AUMOAEHCTBUIO MEXAY NPOAYKTAMU TOPEHUSI U TOPUCTHIM
TPaHCNHUPALUOHHBIM 3JIEMEHTOM; U

y3es (OPCYHKHU, BBITOJTHEHHBIH C BO3MOKHOCTBIO IpUEeMa YTJIePOJHOTO TOIINBA,
KHCJIOpOaa 1 pabovero Tejia U Mogayd B OCHOBHOM PaBHOMEPHOTO MPSMOJHHEHHOTO
NOTOKA TOMJHUBHOM CMeCH B KaMepy CropaHus MO HalpaBJEHUIO K BBIXOJHOM 4acTH,
TaK YTO BUHTOBOH MOTOK TPAHCIMHUPAIUOHHON CYOCTAHIINN BBI3bIBAET 3aBUXPHBAHUE

TOIUIMBHOW CMECH B KaMepe CrOpaHusl.

23. YcraHoBKa 1O . 22, B KOTOPOU KaMepa CropaHusl COAEPKUT CEKLUI0
TOPEHUsl, PACIONOXKEHHYK CO CTOPOHBI BXOJHON YaCTH, U CEKLUK NOXUTaHUs,
PACMOJIOKEHHYI CO CTOPOHBI BBIXOAHOMW YaCTH, U IPU 3TOM NOPUCTHIN
TPAHCIUPALMOHHBIN 3JIEMEHT BBINIOJHEH TaK, YTOObIl BUHTOBOW MOTOK
TPAHCIUPALUOHHON CyOCTAaHLMHU B CEKIUH AOKUTAHUS ObLI IPOTHBOIMOJIOKEH
BUHTOBOMY IOTOKY TPaHCIUPALUOHHON CyOCTAHIIMHU B CEKLIMH MOPEHUs], TaK YTOOBI
HamnpaBJICHUE HABEIEHHOIO 3aBUXPUBAHUS NPOJYKTOB FOPEHUSI B CEKLIUU AOKUTaHUs
MEHSJIOCh Ha 0OpaTHOE MO CPABHEHHUIO C HANPABJICHUEM HaBEAEHHOIO 3aBUXPUBAHMUS

TOMJIMBHONU CMECH B CEKIIUU ropeHus.

24. YcraHoBKa 110 1. 22, B KOTOPOH NOPUCTBIN TPAHCIUPALUOHHBIN 3JIEMEHT
BBIMTOJIHEH TaK, YTOObI BHHTOBOW MOTOK TPAHCIHUPALMOHHONW CyOCTaHIUH
NONIEPEMEHHO MEHSLI HallpaBjieHHe Ha OOpaTHOE BIOJb IO MEHbIIEH Mepe 4acTH
NOPHUCTOrO TPAHCITUPALMOHHOTO 3JIEMEHTA, TaK YTOOBI MEKIY BXOIHOHN YaCThIO U
BBIXOJHOU 4aCThIO MONEPEMEHHO MEHSJIOCh HANlPABJIEHNE HABENEHHOIO 3aBUXPUBAHUS

TONJIUBHOW CMECHU MJIU NPOAYKTOB FOPEHUs.

25. YcraHoBka 1o n. 22, B KOTOPOH BXOAHAS 4aCTh BBINOJHEHA C BO3MOXXHOCTBIO
IpHeMa OJHOrO U3 FPYMIbI, BKJIKYAIEH TBEPAOE YIIEPOAHOE TOMIIUBO, XKUAKOE
yTJIepOAHOE TOIUIMBO U ra3o00pa3Hoe yriaepoaHOe TOILIUBO, C KUCIOPOAOM,

UMEIOIIUM MOJISIPHYIO 10Jt0 Oonbine npudnuszurenabHo 85%, u pabouum Temom.
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26. YcTaHoBKa 110 1. 22, B KOTOPOH yriepoAHOE TOIIMBO MPENCTaBIsIeT cOO0MH
ChIITy4€e TBEPAOE YIVIEPOJHOE TOIUINBO, UMEIOLIee CPEAHUN pa3Mep 4aCTUL]
npubnn3utenbHo Mexay S0 u 200 MUKpOHAMU, M BXOJHAsl YaCTh BBIMOJHEHA C
BO3MOKHOCTBIO IPUEMA CHINIYUEro TBEPAOro yriaepoaHOr0 TOMJINBA C
MCEeBIOOKIKAKOIIEH cyOcTaHue, conepxaieit Bony unu xunkuii CO; ¢
IUIOTHOCTBIO mpubnu3uTeapuo ot 450 no 1100 KF/M3, NPUYEM IICEBAOOKUKAKO LA
cyOCTaHIIUSI CMEIIUBAETCS C ChIIYYHM TBEPIbIM YIJIEPOJAHBIM TOILIMBOM, 00pasysi
CYCIEH3UI0, COAEPIKAIMYI MPUOIU3UTENBHO OT 25 10 95 Macc.% Chiy4ero TBEPAOTo

yIJI€POAHOTO TOIINBA.

27. YcTtaHOBKa MO M. 22, B KOTOPOU KaMepa CrOpaHusl BBIMOJHEHA C
BO3MOXXHOCTBIO IMMPHEMA YTJIEPOJHOTO TOIUIMBA, KHCIOpoaa U paboyero tena B

00acTH ee BXOMHOHN 4acTH Moj AasjieHueM npudnusurensHo ot 40 no 500 Oap.

28. YcraHoBka 1o m. 27, B KOTOPOU KaMepa CropaHusl BbINOJHEHA C
BO3MO>KHOCTBIO IPUEMa YIJIE€POAHOTO TOMJINBA, KUCJIOPOAa U pabouero tena B
obyacTu ee BXOJHOW YacCTH MOA AABJIEHHUEM 110 MeHbIIeH Mepe npubauzurenbHo 80

Oap.

29. YcraHoBKa 1O 1. 22, B KOTOPOU TeMIepaTypa FrOPEHUsI COCTABIISAET
npubauzurenbro ot 1300 no 5000°C, u KOoTOpasi BHIMOJHEHA TaK, YTOOBI HET OPIOYHE
3arpsi3HA0LME IPUMECH, COAEpIKAIIUeCs B yIJIePOAHOM TOIJIUBE, NEPEXOAUIHN B

KUAKOE COCTOAHUE B MPOAYKTAX TOPCHUA.

30. YcranoBka o m. 22, B KOTOPOH TpaHCIUPAILIMOHHAS CyOCTaHIIHs
chopMHpOBaHa C BO3MOKHOCTBIO BBEJIEHHS B KAMEPY CTOPAHUS Uepe3 MOPHUCTHII
TPAHCIUPALMOHHBIN 3JIEMEHT, TaK YTOOBI MOAAEPKUBATH BBIXOIHYIO CMECH
TPAHCIHUPALUOHHON CyOCTAaHLMHU U MPOAYKTOB TOPEeHHS BOJIU3U BBIXOJHON YaCTH
KaMepbl CTOPaHUs NPHU TeMmieparype oT npudausutenpHo 400 1o npubIu3uTENBHO

3500°C.
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31. YcranoBka no n. 30, BBINOJHEHHAsA ¢ BO3MOXKHOCTBIO HaNIPaBJIECHUS
TPAHCIUPALUOHHON CyOCTAaHLIMU CKBO3b MOPHUCTHIA TPAHCIUPALMOHHBIN 3JIEMEHT, TaK
9TOOBI TPaHCIUPALIMOHHAs CYOCTaHIIUS CO3/]aBajia B KaMepe CropaHust
HEMOCPEeACTBEHHO BOJIHM3M MOPUCTOrO TPAHCIUPALIMOHHOTO 3j1eMeHTa Oy epHbIN CIOH,
cOopMHUPOBAHHBII Tak, YTOOBI MPENOTBPAINATH B3AUMOAEHCTBHE MEXY MTOPUCTHIM
TPaHCMHUPALUOHHBIM 3JIEMEHTOM U CXKUKEHHBIMU HETOPIOUMMH 3arpsA3HSIIO IUMHU

NPpUMECAMHU, a TAKKE TCIJIOM, CONMYTCTBYKO UM NPOAYKTAM I'OPCHUA.

32. YcraHoBKa 1O 1. 22, B KOTOPON NOPUCTBHIN TPAHCIUPALMOHHBIN 3JIEMEHT
BBIMIOJIHEH C BO3MOJKHOCTBIO co3nanus 3(pdexra Koanna B TpaHCTIHpaLlMOHHON
cyOCTaHIINHU, HANIPABISIEMON CKBO3b HET'O B KAMEPY CrOPaHUs, TaK YTOOBI MOTOK
TPAHCIUPALUOHHON CyOCTAaHIMK OPUEHTHPOBAJICSI B OCHOBHOM I10 KaCaTeJIbHOM K

nepuMeTpy NOPUCTOr0 TPAHCMUPALIMOHHOTO 3JIEMEHTA.

33. YcraHoBKa 1o 1. 22, B KOTOPOH NOPUCTBINA TPAHCIUPALMOHHBIN 3JIEMEHT
BKJIFOYAET MO MEHBIIEN Mepe OAUH NPOXOAALIUNA CKBO3b HETO TPAHCIHUPALMOHHBIN
KaHaJl, BHIMIOJIHEHHBIH C BO3MOKHOCTBIO HAIPaBJICHUs JOOABOYHOrO MPSIMOJIMHEHHOTO
MOTOKA TPAHCIUPALMOHHON CyOCTAaHIMHU B TOIJIMBHYIO CMECh MJIM MPONYKTHI TOPEHUS,

Tak 4TOOBI BO3/I€HICTBOBATH HA MapaMeTPhbl UX MOTOKOB.

34. YcraHoBKa 1o m. 22, coaepxaliasi CpeACTBO TEMIOOTBOAA, CBSI3aHHOE C
3JIEMECHTOM SaHII/ITHOfI 000JI0OYKH BBICOKOIO AAaBJICHUA U BBIIIOJJHECHHOE C
BO3MOJXKHOCTBIO PEryJHMpPOBaHUS €ro TeMIIEpaTyphl, IPUUEM CPEACTBO TENI00TBOAA

COIEPIKUT TEIJIOOOMEHHYIO pyOamiky ¢ UUPKYJIUPYIOIIEH B HEW KUIKOCTHIO.

35. YcraHoBKa 1o 1. 22, B KOTOPOH COBOKYITHAs MJOLAAb MOp,
chopMHpPOBaHHAS MOPHUCTHIM TPAHCIIUPAITMOHHBIM 3JIEMEHTOM IO CYLIECTBY paBHa

miiomanaun €ro NOBEPXHOCTH.

36. YcraHoBka 1o m. 35, B KOTOPOU NOPBI Pa3HECEHBI APYT OT Apyra u
pacnpenesieHbl B OCHOBHOM PaBHOMEPHO MO MOPUCTOMY TPAHCIUPALUOHHOMY

3JIEMEHTY MEXAY €ro BXOAHOW U BBIXOJHOM YaCTAMH.
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37. YcraHoBka mo 1. 22, coxepxkamasi ycTpohHcTBO npeoOpa3oBaHus,
BBIIMMOJIHEHHOE C BO3MOXHOCTBIO MpHUE€MaA MPOAYKTOB I'OPCHUA U3 BbIXOI[HOﬁ qacCcTu
KaMephl CropaHus u obecneduBaroinee npeoOpa3oBaHue SHEPTUH, 3aKIIOUYEHHOHN B

MPOAYKTaxX rop€Husi, B KHHETUYCCKYIO SHCPTUIO.

38. YcranoBka 1o m. 37, B KOTOPOH yIriiepoaHOE TOMJIMBO MPeacTaBsieT coOoi
TBEPA0€ TOIIMBO, U KOTOPasi COAEPKUT Pa3AeIUTENbHOE YCTPOUCTBO,
PACIOJIOKEHHOE MEXY YCTPONCTBOM KaMepPhbl CTOPaHUs U yCTPONHCTBOM
npeoOpa30BaHUs U BBIIOJTHEHHOE C BO3MOXXHOCTBIO CYI[€CTBEHHOTO yIaJICHUs
CXKHMKEHHDBIX HETOPHOYUX 3arpsA3HAOIIUX HpHMeCGﬁ N3 IPUHUMACMbIX UM IIPOAYKTOB

TOPEHUs 10 X HAIlPaBJIEHHs B YCTPOHCTBO mpeoOpa3oBaHHUs.

39. YcraHnoBka o 1. 38, B koTopoili o0ecrieunBaetcs GOpMUPOBAHHE
TPAHCIUPALUOHHON CyOCTaHIIMU JJII €€ BBEICHUS B KAMePy CrOpaHUus 4epe3
MOPUCTHIN TPAHCTIUPAIIUOHHBIN 3JIEMEHT, TaK 4TOOBI MOAAEPIKHUBATh CMECH
TPAHCIUPALUOHHON CyOCTaHIIMU U TPOAYKTOB IrOPEHUS], MOCTYMAKIIUX B YCTPOUCTBO
npeoOpa3oBaHus, IPHU TEMIIEpaType, BhIIIE TeMIIePaTyPhbl Mepexoaa B JKUIKOE

COCTOSIHME HErOpHOUMX 3arpsA3HSAI0LINX MPUMeceil.

40. YcranoBka no 1. 39, coaepxxkalnast CpeACTBO NOAAYU TPAHCIUPALMOHHON
cyOcTaHIIMHU, pa3MEeLIeHHOe 3a Pa3IeIUTEebHBIM YCTPOHCTBOM H BBIIIOJHEHHOE C
BO3MOYKHOCTBIO BBEAEHHSI TPAHCITUPALMOHHON CYOCTAHLMHU B IPOAYKTHI TOPEHHUS, U3
KOTOPBIX B OCHOBHOM YyAAJICHBI HCTOPHOYHUE 3arpA3HAIOIINUEC MPUMECH, TaK 4TOOBI
NOANEPKUBATH CMECh TPAHCITUPALIMOHHON CYOCTAHIIMU U TPOAYKTOB TOPEHHUS,
NOCTyMaeld B yCTPOHCTBO MpeoOpa3oBaHusi, MPH TEMIEPAType OT MPUOITHU3UTEIBHO

400 no mpubmusurenpuo 3500°C.

41. YcranoBka 1o n. 38, B KOTOPOH Pa3eIUTEIbHOE YCTPOUCTBO COAEPKUT
IPyNIy MOCIEAOBATENbHO YCTAHOBJIEHHBIX YCTPOICTB HEHTPOOEIKHOrO Cenaparopa,
KaxXa0€ U3 KOTOPBIX BKJIHOYACT I'PyNIy 3J€MCHTOB LIeHTpO6e)KHOFO pasaeiacHus, nmpu
paboTe yCTaHOBIEHHBIX MapajlIelbHO, TAK YTO CXKMKEHHbIE HErOpPIOYHe

3arpsA3HAKIINEC IPUMECH, YAAJICHHBIC U3 NMPOAYKTOB I'OPCHUSA Pa3ACIUTEIbHBIM
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YCTPOMCTBOM, C BO3MOKHOCTBIO U3BJICUEHHSI COOUPAIOTCSI B OTCTOWHUKE,

COEMHEHHOM C Pa3AeIUTENIbHBIM YCTPONUCTBOM.

42. YcraHoBka 1o 1. 38, B KOTOPOH yCTpOWCTBO NpeoOpa3oBaHUs CONEPIKUT
6ok TypOuHBI, obecneynBaro Uil Mpeodpa3oBaHNe HYHEPTUU MOCTYMAIIHUX B HErO
IPOAYKTOB FOPEHUSI B KHHETHYECKYIO SHEPTHIO, UM T'eHepaTOPHBIH OJIOK,
BBIMTOJTHEHHBIH ¢ BO3MOYKHOCTBIO MpeoOpa3oBaHUsi KHHETHYECKON SHEPTUH B

QJIEKTPUYECTBO.

43. YcraHoBKa no 1. 22, B KOTOPOU KaMepa CropaHus BBIIIOJHEHA C

BO3MOJKHOCTBIO IPHEMa TPAHCIUPALUOHHON CyOCTaHIMH B KadecTse pabouero Tena.

44. YcraHoBka 1o n. 22, cogep:xkalnas o MeHblIel Mepe OAUH UCTOYHHUK
TPAHCIUPALMOHHON CyOCTAaHIIMH, BBIOJHEHHBIH C BO3MOKHOCTBIO MOAAYU
TPAHCIUPALUOHHON CyOCTAaHLIIMHU BO BXOAHYIO 4aCTh KaMepbl CTOPAHHS B Ka4e€CTBE
pabodero Tena UM B TPAHCIIUPALMOHHBIA 3JIEMEHT B Kau€CTBE TPAHCIUPALIMOHHON

cybcTaHIuH.
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