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YCTaHOBJIEHBI Ha OOKOBBIX CTEHKaX KaMepbl HarpeBa 3KBUIUCTAHTHO NIEPBOM, U BHIKATHOW IMOJ C
JBepLei U MPUBOAOM, (PyTEpOBKa KOTOPOTO BBIIOJIHEHA aHAJIOTHYHO (yTEpPOBKE KOPITyca B BH-
JI€ CKPEIUICHHBIX ITIOCPEACTBOM CBS3YIOLIETO BEHIECTBA YEPEAYIOIIMXCS CIOEB BOJOKHHUCTOIO
TEIUIOU30JSILIMOHHOTO MaTepuana U OrHEYIOPHOIO MaTepuasa, pa3MELIEHHBIX ¢ BO3paCTaHUEM
AKAPOCTOMKOCTU U OTHEYNOPHOCTH I10 HAIPABJICHUIO OT MOBEPXHOCTU CTEHKH K BHYTPEHHEMY
00beMy KamMephl HarpeBa, BHYTPEHHHH U3 KOTOPBIX COBMECTHO C YKa3aHHBIM CBS3YIOIIUM Bellle-
CTBOM BBIIIOJIHEH C BBICOKOM CTEIEHBI0 CBETOOTPAXKEHMS, a TAKXKE JIBIMOCOC, CUCTEMY YIPABIIE-
HUS arperaroM M peKyrnepaTop cO CpeICTBOM IOBTOPHOM I10J1a4M BBIXOAAIIUX JBIMOBBIX ra30B B
KaMepy HarpeBa Juisl UX peLUPKYJIALNY, CHAOKEHHBIH CPEeICTBOM YIIPABIICHUS UX TEMIIEpaTypoi
U BBIINIOJHEHHBIN C BO3MOYKHOCTBIO HAarpeBa BO3/lyXa M TOIUIMBHOM CMECU IEpel UX Nojadei K
ropeyikam, pru4eM BBIKaTHOM 1Oj CHa0XeH CPEeACTBOM YIpaBJICHMs ra30JMHAMHKON aTMocde-
PBI KaMephl Harpesa sl 00beMHOI0 HarpeBa 3aroTOBKH, a Ha MepeAHel CTAllMOHAPHOW CTEHKe
KOpITyca YCTAHOBJIEHO CPEACTBO JJISl 3aKPBITHs KaMepbl HarpeBa MpH BbIABUHYTOM MO/IE.

2. Arperat no 1. 1, oriim4aromuiicst TeM, YTO CPEACTBO YIPaBJICHUS Ta30AMHAMUKON aTMO-
cdepbl KaMepbl HarpeBa CMOHTUPOBAHO Ha BBHIKATHOM I10/I€ M BBIIIOJIHEHO B BUJE CBAPHOTO KO-
JIOCHUKA, COJIEpXKalllero [JBa psja MPONOJBHO M IMONEPEYHO 3aKPeIUICHHBIX Tpyo u3
HEpP>KaBEIOIIEH CTaIM I Pa3MEIEHNs HATPEBAEMbIX METANINYECKUX 3arOTOBOK.

3. Arperar no n. 1, oTJimyapmmiics TeM, YTO CPEACTBO Ui 3aKPBITUS KaMmepbl HarpeBa
BBITMIOJTHEHO B BUJIE€ TEIJIOM3OJIMPYIOIIEH 3aCIOHKH, KHHEMAaTUYECKH CUHXPOHU3UPYEMOH C BBI-
KaTHBIM I10JIOM [IOCPEACTBOM YKa3aHHOI'O IIPUBOAA.

4. Arperat 1o 1. 1, oTiimyarmMiicsi TeM, 4TO CPEJCTBO YIIPABICHUS TEMIIEPATypOil BBIXO-
JSIIIUX JIBIMOBBIX T'a30B YCTAHOBJIEHO HA HApY)KHOI OOKOBON CTEHKE peKynepaTopa U BBIIIOJIHE-
HO B BUJIE HAarHeTaTelsl Hapy»KHOTO BO3/yXa, COEAMHEHHOI'O C IBIMOCOCOM 4epe3 CPEACTBO IS
PELUPKYIISALUHN IBIMOBBIX Fa30B.

5. Arperar no 1. 1, oTJiM4aromuiicss TeM, YTO BHYTPEHHHUH 10 PyTEpOBKH MOKPHIT CBETO-
oTpakarolei oOMa3Koil Ha OCHOBE MUKpOC(ep U3 KBapLEBOro CTEKIIA.

6. Arperar mo 1. 1, oTJimuawmmiicss TeM, 4To (QyTepoBKa BBITOJIHEHA W3 IUTUT 3aJJaHHOTO
TUIIOpa3Mepa, Ma3bl MEXAYy KOTOPBIM 3aJi€JIaHbl YKa3aHHBIM CBSA3YIOLIMM BEIIECTBOM M CMeLIe-
HbI JAPYT OTHOCUTENBHO JIpyra, YKPEIUICHHBIX Ha KOPIyCe C MOMOIIBIO KPENEeKHbIX IIMUJIEK C
IUIOCKOM TOJIOBKOHM M pe3b00ii, MPOAETHIX B COOTBETCTBYIOIME OTBEPCTUSL KOPITyca TaKUM 00pa-
30M, 4TOOBI yKa3aHHbIE I'OJIOBKU HE BBIXOJWIIN 3a Mpeesibl (yTepoBKU U ObUIM U30JIUPOBAHBI OT
o0beMa KaMephl HarpeBa ¢ OMOILBIO KPYIJIbIX a0 U3 TeMIOU30JIALMOHHOTO MaTepHraa.

N300peTeHne OTHOCUTCA K METaUIypru4ecKod M MaIIMHOCTPOMUTENBHOM OTpacisM Ipo-
MBIIIJIEHHOCTH, B YaCTHOCTU K TEXHOJIOTMM U YCTPOMCTBAM JJIsl BBICOKOTEMIIEPATYPHOI'O HArpe-
Ba METAJUIMYECKHUX 3ar0TOBOK IEpPe]] UX MOCIEAYIOLEH TEXHOIOrnYecKoi 00paboTKO.

N3BecTHBI cocoOBlI HarpeBa MeTajula MyTeM CKUTAaHUS ra3000pa3HOro TOIJIMBA B 3aMKHY-
TOM 00BbeMe KaMephl CKUraHus, (yTepOBaHHONW OrHEYNOPHBIM MaTepUaloM, OOLIUM U OCHOB-
HbIM HEJOCTAaTKOM KOTOpPBIX SBJISETCS 3HAUYMUTEIbHBIA PAcXo] TOILIMBA Ha HArpeB MeETajlIa,
TPaJULIMOHHBIX MACCHUBHBIX MaTepuajoB (pyTEpoBKH U IOJa ME4Yd, OTCYTCTBUE, KaK IMpaBHIIO,
II0JIOTPEBA BO3AyXa Ha TOPEHUE, PELIMPKYISILIMY OTXOIAIINX Fa30B B KAMEPE CKUTAHMsI, HAJTMUNe
B HEH 3aCTOMHBIX 30H, HU3KHE KOA(P(UIMEHTH! JIYYHCTOIO M KOHBEKTUBHOTO TEIJIOOOMEHA U
pean3yIoIMe UX YCTPOMCTBA - TEIJIOBBIE Ia30BbIE NeYHbIE arperatsl T1' ¢ BHIKATHBIM MOJOM -
KaMepHbIe, POXOAHbIE, METOJIMYECKHE U T.II. HarpeBaTeibHble ey TI, KoTopble, KaK CIeACT-
BUE HEIOCTATKOB MCMOJb3yEMBIX CIOCOOOB HarpeBa, 001aJal0T KpaiHe HU3KHM TEPMHUYECKUM
KIiga[1,23,4,5,6,7,9, 10, 11].

Hcnonp3yeMble B HUX TPaJAULMOHHbIE MHXEKIMOHHBIE (haKeIbHbIE TOPENIKH, KaK MPaBUIIO,
CO3/1al0T B 00bEMeE €YU JIOKAIbHbIE 30HbI BHICOKON TEMIIEpaTypbl, KOTOPBIE OINpPENEseT BO3-
HUKHOBEHHE MOIIHBIX JIOKAJIbHBIX TEIJIOBBIX TOTOKOB, MPUBOAIINX K Pa3pylICHHIO (yTEepOBKU
U TeMIlepaTypHbIM JeopMalrsaM 3aroTOBOK, T.€. K Opaky. C JIoKalbHBIMU TEIJIOBBIMU MOTOKA-
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MU OOpIOTCS, B OCHOBHOM, MYTE€M YBEIIMYEHHUS BHYTPEHHETO 00bEMa TEeYH, YTO NMPUBOIUT K
CHIDKEHHUIO TOJIE3HOTO UCIIOJIb30BAHUS TeIlIa IHIMOBBIX Fa30B COOCTBEHHO Ha HArPEB METAINIa, B
pe3yibpTaTe 4ero TeHEPHPOBAHHOE TEIIO HMCIONb3yeTcs Hed(P(EeKTUBHO. BONBIIMHCTBO mpo-
MBIIJICHHBIX HArPEBATENbHBIX MeueH, KaK MpaBuiio, He 000PYI0BaHbl CHCTEMaMU PEKyIepalun
TemIa yXOASIUX JbIMOBBIX I'a30B, aBTOMAaTUYECKUMHU CUCTEMAaMHM YIIPABJICHUS U PETYIUPOBAHUS
TEXHOJIOTMYECKUMU MPOLIECCAMU, a TEIUIOBbIE U TUAPOJAUHAMUYECKUE PEKUMBI ITUX M€Y Tpe-
OYIOT CYIIECTBEHHOT'O COBEPIIICHCTBOBAHUS.

COBOKYITHOCTh BBILIENEPEUYUCICHHOTIO MPUBOJUT K TOMY, YTO CYLIECTBYIOIIHUE TEXHOJIOTHUU
HarpeBa MeTajlla Ype3MEPHO SHEPro3aTpaTHbl U KMEIOT OueHb Hu3kuid TertoBoit KITJT (5-15 %).

B xauectBe nmporoTHna NpUHAT NIEYHOM ra30Bblid arperat TI' ¢ BBIKATHBIM MOJOM C MAacCOU
JBEPU MPUMEPHO BHIMI€ 1 T IPOMBIIIVICHHBIX M€YeH C BBIKATHBIM IOJ[OM, BKIIOYAIONIUNA METa-
JTUYECKHUI MOCTIOMHO (hyTepOoBaHHBIA KOPIYC ¢ TOPETKaMH, BBIKATHOM TOJ C IBEPIICH, MPUBOJ
BBIKATHOI'O TI0/Ia, PEKYIEpaTop, AbIMOCOC, CUCTEMY YIIPABICHUS U CPEACTBO KOHTPOJIA TEMIIEpa-
Typsl B nieun [8]. M300pereHre OTHOCHTCS K 00J1aCTH KPYITHOTa0APUTHBIX MPOMBIIIICHHBIX I1e-
Yeil ¢ BBIKATHBIM IOJOM W MOXET OBITh MCIIOJIB30BAHO B JIFOOBIX JIPYTrUX KPYIMHOTaOapUTHBIX
nevax, HalpuMep, B METAITypPruM, MallMHOCTPOeHHHU. [leub ¢ BBIIBMKHOM JBEphIO B 000iiMe U
BBIKATHBIM I10JIOM BBINOJIHEHA C KapKacoM, Y KOTOPOrO MMEKTCS BBICTYNAIOIIUE MEepe] epe-
HEH CTEHKOM Me4Yr BEpXHUE U HIDKHUE OalIKH.

Henocratok mporoTuna nposiiseTrcs B HeIPPEKTUBHOM HCIIOIB30BAHUH COBPEMEHHBIX Ta-
30rOPEJNIOYHBIX YCTPOMCTB, UMEIOIIUX WIMPOKUH AUAIa30H PEryJIUPOBaHUsI MOIIHOCTH, I103BO-
JSIOMIMX BBITIOJHATh PETYJIHMPOBAHUE COOTHOIICHHS Ta3-BO3MYyX, OCYIIECTBIISIONINX Oojee
paBHOMEPHBII HarpeB B paboueM MpocTpaHCcTBE Meun. OTCYyTCTBUE TEXHOIOTUYHON PEIUPKYIIs-
MM JBIMOBBIX T'a30B, U3MEHSIOIIECH ONTUYECKUE XAPAKTEPUCTUKHA BBICOKOTEMIIEPATYPHOIO pa-
00Yero nMpocTpaHCTBa MEYH, BIUAIOIINE HA Ka4eCTBO U (P PEKTUBHOCTH MpOIIecca HarpeBa.

B ocHoBy n300peTeHus mocTaBjieHa TEXHUUECKas 3a7a4a pa3pad0TKU KOMIUJIEKCHOW TEXHO-
JIOTUY TOBBIIICHUS YHEProd(hHEKTUBHOCTH M MPOU3BOIUTEIHHOCTH MEYHOTO Ta30BOTO arperara
C BBIKaTHBIM MTOJOM, PEATU3YIOLIETO 3Ty TEXHOJIOTHIO.

TexHuueckas 3ajada JOCTUTAETCA TEM, UYTO B IEYHOM ra30BOM arperare C BBIKATHBIM I10-
JIOM, COJIEPrKaIlleM IMOCTIONHO (yTepOBAHHBIN METAJUTMUYECKUI KOPITYC C TPEeMsI TOpEJIKaMu, OJTHA
M3 KOTOPBIX BBINOJIHEHA IIJIOCKOIUIAMEHHOM M YCTAHOBJIEHA HA CBOJIE €T0 KaMepbl HarpeBa, a JIBe
JIPYTHE - BBITIOJIHEHBI KOPOTKO(MAKEIHbHBIMA M YCTAHOBJICHBI Ha OOKOBBIX CTEHKAX KaMephl Ha-
rpeBa SKBHJIMCTAHTHO MEPBOM, U BBIKATHOW IMOJ C JABEpPIEH U MPUBOJIOM, PyTEepOBKa KOTOPOTO
BBITIOJIHEHA aHAJIOTUYHO (yTEpOBKE KOpIyca B BUAE CKPEIJICHHBIX MOCPEIACTBOM CBSI3YIOIIETO
BEILIECTBA YEPEAYIOLIMXCS CIOEB BOJOKHUCTOIO TEIUIOM3OIALMOHHOIO Mareprajia U OTHEYIOp-
HOI'0 MaTepHalia, pa3MEIIEHHBIX C BO3PACTAHUEM KAPOCTOMKOCTHA U OTHEYIIOPHOCTH OT MOBEPX-
HOCTH CTEHKHU K BHYTpEHHEMY 00beMy KaMephl HarpeBa, BHYTPEHHUN U3 KOTOPBIX COBMECTHO C
YKa3aHHBIM CBSI3YIOIIMM BEIIECTBOM BBIIIOJIHEH C BBICOKON CTETIEHBIO CBETOOTPAXKEHHUS, @ TAKKE
JIBIMOCOC, CUCTEMY YIPABJIEHHUS arperaroM M PeKyIlepaTrop CO CPEeICTBOM ITOBTOPHOM IOAA4YH
BBIXOJIAIIMX JABIMOBBIX Ta30B B KAMEPY HarpeBa JJis UX PEHUPKYJIAINH, CHA0KEHHBIN CPEICTBOM
YIIPaBJICHUS UX TEMIIEPATYPOM U BBINOJHEHHBIN C BO3MOKHOCTBIO HarpeBa BO31yXa U TOIUIMB-
HOM cMecH mepes UX Nojadyel K ropeiakaM, NIpuYeM BbIKaTHOW 0JI CHa0XKEeH CPEJCTBOM YIpaB-
JIEHUS Ta30IMHAMUKON aTMocdepsl Kamephl HarpeBa Jjisi 00bEMHOT0 HarpeBa 3aroTOBKH, a Ha
MepeIHEN CTAllMOHAPHOW CTEHKE KOpITyca MY YCTAaHOBJIEHO CPEJCTBO IS 3aKPBITHS KaMepbl
Harpesa MpH BBIJIBUHYTOM IOJE.

B arperare cpenctBo ympaBieHuUs Ta30IMHAMUKON aTMOc(hepbl KaMepbl HarpeBa CMOHTHPO-
BAHO HA BBIKATHOM IIOZIE U BBINIOJHEHO B BHUJIE CBAPHOI'O KOJIOCHMKA, COAEPKAILETO JABa psaa
MPOJIOJIBFHO M TIOTIEPEUHO 3aKPEIUICHHBIX TPYO M3 HEPrKaBEIOIIEH CTAJIM JJIsl pa3MEIICHHS Harpe-
Bae€MbIX METAINIMYECKUX 3arOTOBOK.

B arperare cpenctBo AJisi 3aKphITUS KaMEpbl HarpeBa BBIMOJHEHO B BHJE TEIIOU30JIUPYIO-
LIEH 3aCJIOHKM KMHEMATUYECKU CUHXPOHU3UPYEMOM C BBIKATHBIM II0JIOM IOCPEACTBOM YyKa3aH-
HOT'0 MPHUBOJA.
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B arperare cpenctBo ynpapiaeHHUs TEMIEPATypOl OTXOAAIIMX JBIMOBBIX Ta30B CMOHTHUPOBA-
HO Ha Hapy>KHOU OOKOBOHM CTEHKE peKyIepaTopa W BBHIIIOJHEHO B BUJE HarHETaTelNsl XOJIOIHOTO
BO3[lyXa ra30JMHAMUYECKH COEAMHEHHOI'O CPEACTBOM JUIsl PELMPKYISILUKU JABIMOBBIX Ia3oB C
JIBIMOCOCOM.

B arperare BHyTpeHHUII c10i (yTEpOBKH MOKPHIT CBETOOTpaAXKaroIIel 0OMa3Koli Ha OCHOBE
MHUKpocdep U3 KBapleBOIro CTEKJIa.

B arperare ¢yrepoBka BbIIOIHEHA U3 IUIUT 3aJJaHHOTO TUIIOpa3Mepa, Ma3bl MEXKIY KOTOPbI-
MU 3a/leJ1aHbl CBA3YIOIIMM BELIECTBOM M CMEILEHBI IPYT OTHOCUTENBHO APYTa, YKPEIUIEHHBIX Ha
KOpITyCE C MOMOIIBIO KPETMEKHBIX IIMIJICK C MJIOCKOW TOJOBKOM M pe3bOOM MPOAETHIX B COOT-
BETCTBYIOIINE OTBEPCTHS KOpIyca TAKUM 00pa3oM, YTOOb! yKa3aHHbBIC TOJIOBKU HE BBIXOJWIIN 32
npeneisl QyTepoBKU U ObLIM M30JIMPOBAHbI OT 00bEMa KaMephbl HarpeBa C MOMOIIBIO KPYIJIBIX
120 U3 TEIUIOM30JISIMOHHOIO MaTepuasa.

TexHuueckuil pe3yapTaT U300peTeHUs MPOSBISETCS B HAIMYUM PEKYNEpaTopa, M03BOJISIO-
LIET0 OCYILECTBIATH MTOJOIPEB IEPBUYHOIO BO3/1yXa, IOAAIOIIEr0Cs Ha TOPEHUE, 3a CYET TEILIO-
ThI YXOJSAUINX JIBIMOBBIX Ia30B, U MPUHIMUIIHAIBHAS TEXHUYECKAsk BO3MOXKHOCTh OCYIIECTBIICHUS
TAKOT0 MOI0TPEBA U YIYUIIECHHs TyYHCTOCTH pabodel KaMephl MeYH.

Jlig nydiiero nmoHMMaHusl U300peTeHUE MOSICHSIETCS 4epTexoM, rae ¢ur. 1 - obmmii Bux
ne4yHoro razosoro arperata TI' ¢ BBIKATHBIM MOJOM JUIsl HarpeBa METAUIMYECKUX U3ACIUN Iie-
pel mocneayroe MEXaHn4ecKo 00paboTKOM;

¢ur. 2 -me4Hoii Ta30BbIil arperar ¢ BEIKATHBIM 110JI0M (pa3pes, BH] CIIEpe/n);

¢ur. 3 -reomeTprUecKas cxema 3aJ1aud O PaJualMOHHOM Harpese ciios (yTepoBKH IeYH,

¢ur. 4 -kpenex GpyTepoBKU Ha KOPILyCce arperara rne4u;

¢ur. 5 - MoHTaX (PyTEepOBKM Ha BBIKATHOM IIOJI€ arperara rneyu U KOHCTPYKLHUs TpyOyaToro
110/1a JUIs pa3MEIIEHNs HarpeBaeMbIX 3aroTOBOK;

¢ur. 6 - TemnepaTypa BHyTpEHHEW MOBEPXHOCTH MIAMOTHOM (yTepoBku (1) ¥ cpemHsisi 1o
CEYCHUIO (PyTEpOBKH TemriepaTypa (2) B 3aBUCUMOCTH OT MPOJIOJDKUTEIBHOCTH TIpoliecca Harpe-
Ba. TemmepaTypa ApIMOBBIX Ta30B nojuepkuBaetTcs papaoit 910 T. Tommmna dpyrepoBku 0,3 M.

[leunoii ra3oBeIii arperat BKJIIOYAeT METANIMYECKUi Kopryc 1 ¢ ropenkamu 2, BBIKaTHOM
noJ 3, HeNHON MPUBOJ 4 BEIKATHOTO 1MOAa 3, KOTOPBIA MEPEMEIIACTCS TI0 PEIbCOBBIM ITYTSIM 5.
[TpuBon 4 cHabkeH OTKIOHSIOMIMMHU OJIOKaMu 6 AJis 1lenu W HaTsbKKoW 7 ans nenu. Pexkynepa-
TOp 8 BHITNIOJIHEH C BO3MOXXHOCTBIO HarpeBa BO3AyXa Ha TOPEHHUE ISl TIO0TPEeBa roprovel CMecH
TOIUINBA.

Pexyneparop 8 cBsizan ¢ atmocdepoii mocpeacTBom apiMococa 9. Pesxxumbl paboThI eun 3a-
narot cucremoit ynpasnenus 10.Kopmyce 1 neun nocioiiHo ¢pyrepoBan GpyrepoBkoid 11.

BrikaTHo# mox 3 cHaOxkeH cpeactBoM 12 ympaBieHHs Ta30AMHAMHUKOW aTMOC(Ephl Medn
U1 00bEMHOI0 HarpeBa 3aroTOBKU. BrikaTHON moa 3 coeanHeH ¢ KopmycoM 1 meun mocpenct-
BOM TEIJIOBOTO 3aMKka 13 mmmn-ma3 ais repMeTHYHoCcTH padoduell kamepsl neun. Ha mepemneit
CTaLlMOHAPHOI CTEHKe Kopiyca 1 meuyn CMOHTHPOBAHO CPEICTBO JUISL 3aKPBITUS 3€Ba KaMmepbl
HarpeBa IeYd B BUJC TEIJIOM3OJIMPYIOMIEH 3aciOHKH 14 BBIKATHOTO mojaa 3 U MCKITIOUCHHS
TEIUIOBBIX MOTEPh MPH 3arpy3Ke-pasrpy3ke MOJUHbBI BEIKATHOTO noja 3. KunemaTtuka ABHXKEHUS
3acOHKU 14 1 BBIKATHOTO MOAa 3 CHHXPOHHU3MPOBAHBI COBMEIICHHBIM NpUBOIOM 4. Pekymepa-
TOp 8 BHINOJHEH C BO3MOXHOCTBIO HArpeBa BO3yXa Ha TOPEHHUE JUIs MMOA0TpeBa roprovei cmecu
TOIUIMBA M CHAOXEH cpeacTBOM 15 momaum oTxomsamiux ra3oB B pabouyro kamepy 16 Harpesa u
COKUTAHUS TOIUIMBHOW CMECH MeYH JUISl UX PELUPKYIISALUN B IIEYN U CHIDKEHUS! OKAIMHOO0Opa30-
BaHUs, IpUYEM peKyreparop 8 cHaOkeH cpelcTBOM 17 yrpaBiieHHs] TEMIIEPATypO OTXOISIINX
4yepe3 HEro MeYHbIX I'a30B Ul UCKIKOYEHMsSI IIEpErpeBa peKyneparopa U BbIXOJa €ro U3 CTpos.
Ha O0KoOBBIX CTEHKaX MeYd CMOHTHPOBAHHI JIBe KOpoTKodakenbHble Topenku 18, 19,pacmomno-
KEHHBIE 3€pKaJIbHO JIPYI OTHOCUTEIBHO JIPYra, a Ha CBOJAE II€YM CMOHTHPOBAHA OJHA INIOCKO-
rutaMeHHast ropenka 20 9KBHIMCTaHTHO ABYM OOKOBBIM ropenkam 18, 19.

Pabouas kamepa 16 HarpeBa mpencTaBisieT co00i cBapHOM Kapkac, KOTOPbIH sIBIIs€TCS Oc-
HOBaHHWEM /il BOJOKHHUCTON (yrepoBku 11. Kapkac oOIUT JIHCTOBOM CTallblo, C OKHAMM JJIst
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MOHTaxka 0;10koB ropenok 18, 19, 20biok ropenok npenacrapisier co00H TUIUTY € PACIIONOKEH-
HBIMU Ha Hell cbeMHbIMU ropenkamu 18, 19, 2Qu cuctemoii 21 nogauu rasa u cucremMot 22 mno-
Jaqy BO3JlyXa B KaMepy 00pa30BaHMs TOTUTMBHON CMECH KaXKJJOW U3 TOPEIIOK.

BrikaTHO# WK BRIABUKHON 1O/ 3 IPEJCTABISIET COO0M CBapHYIO KOHCTPYKIIHIO ¢ (DyTepoB-
Koit 11, cocrosimiyro U3 paMbl, 4-X KOJIeC Ha MOAMIUITHAKAX CKOJIbXECHHUS, TOJUHBI JJIsl pa3Merie-
HUS HarpeBaeMbIX 3arOTOBOK 23 U 3a/lHEHl CTEHKH, SBIIIOLIEICS ABephI0 24 i repMeTH3aliuu
kamepbl 16 Harpesa. [leus cHaOkeHa ycTpoiicTBoM 25 pozxura ropenok 18, 19, 201 cpenctBom
26 115 peLMPKYJISALUHN TIMOBBIX Ia30B, Fa30JJUHAMUYECKU CBSI3aHHBIM C cpeicTBOM 17 ympas-
JICHHUS TEMITEPATypOr OTXOMSIINX IBIMOBBIX T'a30B M3 IEYH B PEKyNeparop 8, KOTopoe CMOHTH-
pPOBaHO Ha HapY)XHOM OOKOBOW CTEHKE peKyneparopa 8 M BBIIIOJHEHO B BUJE HarHeTaTess
XOJOAHOTO BO3yXa M OTXOJSIINX ABIMOBEIX ra3oB. CpencTBo 26 COeqMHEHO ¢ IBIMOCOCOM 9 1
MIOCPEJICTBOM aBTOMaTHuecKoi cuctembl 10 oOpasyeT peuupKyJIsSIUI0 CMECU 3aJaHHOM TeMIe-
paTypbl: aTMOc(hepHbIN BO3AYyX - AbIMOBBIE Ta3bl 33JJaHHON TEMIIEpPaTyphl, C IIOMOILBIO KOTOPO
cpeacTBoM 17 OCYIIECTBIISIIOT YIPABICHUE TEMIIEPATypOl OTXOAALIMX U3 MEYU JbIMOBBIX Ta30B
HETIOCPEJCTBEHHO B pekyneparope 8. CpeactBom 17 BEIOIHEHO B BHJIE HarHeTaTels 27 X0JI0-
HOTO BO3/yXa, ra30JIMHAMUYECKH COEJUHEHHOTO CPEACTBOM 26 A PeLMPKYISIUH JHIMOBBIX
ra3oB C IBIMOCOCOM 9.

Mexanu3Mm npuBoja 4 MOXKeT HaXxOJUThCs Mepel] KaMepoil HarpeBa wiu noj Heil. OH cocto-
uT U3 cBapHoii pamsbl, snekrpoasurarens (N = 0,75kBt, n = 95006/mun), penykropa PUY-125
(i = 31,5),x1MHOpEMEHHOI U LEMHOW Mepeayn, 3Be3/10UeK U ONOp C MOAIIUITHUKAMHU JUTS HUX.
Cayxur s nepememieHus noga 3 B kamepy 16 u u3 kameps! 16 mociie oKOHYaHHS Iporecca
HarpeBa. CpenctBo 12 ynpasneHus ra30JMHaMHUKON aTMocdepsl ey a1t 00beMHOI0 Harpena
3aroTOBOK 23 CMOHTHPOBAHO Ha IMOJWHE BHIKATHOTO MOJa 3 ¥ BHIMOJIHEHO B BHUJE CBAPHOTO KO-
JIOCHUKA, UMEIOLIETo JIBA psJa MPOJOJIbHO U MONEPEYHO PACHOJIOKEHHBIX TPYO M3 Hep)KaBero-
IeW CTallv ISl Pa3MEIICHHUs HarpeBaeMbIX METAIUTMYECKUX 3ar0TOBOK, TEMIIEPATypa TUIaBICHHS
KOTOPBIX HIDKE TeMIIEpaTyphl IUIABJICHUS 3TUX TPYO W HE MOXKET 00pa30BbIBaTh C HUMU IBTEK-
TUKY. Takoil KOHCTPYKTHB 00€CNeUnBaCT ONTHMAIBHYIO Ta30JHHAMUKY ITEYHBIX ra30B ITyTEM UX
LUPKYJIALMN BIOJIb TOHHOM OBEPXHOCTH 3aroTOBKU 23 BJIOJIb JIBYX PSA0B MPOJOJIBHO U TOIE-
PEYHO PACIIOIOKEHHBIX TPYO, HAa KOTOPBIX JIGKHUT 3aroToBKa 23,4T0 00ECTIeYuBaACT YCIOBHS JIS
00BEMHOTI'0 HarpeBa 3aroToBKu 23.

Pexymieparop 8 mpencraBisieT coboi TpyOHYIO KOHCTPYKIIHIO, NMPETHA3HAUYCHHYIO JUISI OX-
JaXICHUs OTXOSAIIMX T'a30B, MOJ0OTPeBa BO3AyXa, MocTynarolero B ropenku 18, 19, 201a ro-
pEHHE B CMECH C TOIUIMBOM U JUII OTOOpA YaCTH OTXOJSAIIETO T'a3a Ha PEHUPKYISIUI0 B KaMepy
CrOpaHHs.

JpiMococ 9 pactiioskeH 3a peKyrnepaTopom 8 M CIyKUT IS YAaJICHUs IBIMOBBIX I'a30B B BbI-
TSOKHYIO TPYOYy.

®yrepoBka 11 meuyn u BBHIKaTHOrO noja 1o ¢ur. 4, 5SBbINOIHEHA, HAIPUMEDP, TPEXCIOWHOM
U3 YepeayIOIIUXCs CJI0EB BOJOKHUCTOTO TEIUIOM3O0JSLMOHHOIO MaTepraia 28 U OrHEYIOpHOIro
marepuasia 29, pacroIOKCHHBIX C BO3pACTAaHUEM >KapOCTOWKOCTH (TEILIONPOBOIHOCTb, TEILIO-
€MKOCTb) U OTHEYIOPHOCTH OT Hapy)KHOW CTCHKHU Ie4d K ee BHyTpeHHeMy oObemy. C Ielbio
MTOBBIIICHUS JTyYHUCTON COCTABJISIONIEH TEINI0O0OOMEHa B paboueii kamepe NeYr BHYTPEHHUH CII0H
BOJIOKHUCTOTO TEIUIOM30JISLIMOHHOIO MaTepralla OrHEYIIOpHOIl cBeTooTpaxarolei oomaskoit 30
Ha OCHOBE MHKpOC(ep U3 KBapIIEBOTO CTEKIIA.

B neunowm arperare muHorocinoiinas gyreposka 11 meramauueckoro kopryca 1 nmeun mMoxer
OBITH BBITIOJTHEHA B BHJIE IUTUT 28, 293a1aHHOTO THUITOpa3Mepa, a3kl MEXTy KOTOPBIMH 3aelia-
Hbl OTHEYIIOPHBIM CBSI3YIOIIMM BellecTBOM 31, cMeleHbl Apyr OTHOCUTEIBHO JIpyra U CMOHTH-
pOBaHBI Ha KOpITyCE TEYM 4Yepe3 BBIMOJHEHHBIE B HEM OTBEPCTHS C IMOMOINBIO KPETeKHBIX
mnuiaeK 32, 0MH KOHel KOTOPBIX UMEET IJIOCKYIO MOJIOBKY, a BTOPOM pe3b00BYIO0 HApe3Ky, Ta-
KM 00pazoM, yToObI MeTauIMuecKas II0CKas TOJIOBKA HE BBIXOMIIA 3a Mpeaeibl GyTepoBku 11
BOBHYTPb KaMepbl HArpeBa U U30JUPOBaHA OT Hee KPYTJIoH 1mai6oi 33 U3 TEerIou30IAHOHHOTO
MaTepuara.



BY 11501 C1 2009.02.28

TemonzonsunonHas 3acionka 14 moxer ObITh pyTepoBaHa aHAIOrMYHO QpyTepoBku 11 me-
TaJJIM4ecKoro kopnyca 1 meuu u mpenHa3zHaueHa Ui 3aKpbITUA Kamepbl 16 HarpeBa Meraiia
MocJyIe BBIIBIKCHHS Tojia 3.

[eunoit arperar muraercs ot TpexdasHoil cetn nepemeHHoro toka 220/380B uepe3 aBTo-
Mmar (Mpu BKIIOYEHHH 3aropaetcs MHAMKAaTopHas jammna "TluraHue" W momaeTcs HarpsHKCHUE
~ 220B na nononHuTenbHBIe po3eTk). B cucremy ynpasnenus (CY) HanpspkeHHe NOAAaeTCs OT
omHo(daszHoit cetn - 220 B uepe3 aBTOMar, HaXOIMIMIMKCS HA TMAHENW DJIEKTPOHHUKH, MPH €ro
BKJIFOYEHUHU BKJIFOYAIOTCS HAXOAIIMECS TaM K€ OJIOKH MUTAHUS.

VYnpaBieHrne BBIKATHBIM MOJOM 3 OCYIIECTBIISIOT ¢ KHOIIOYHOTO MOCTa M ¢ HAOOpHOW KOH-
conu cucteMsl 10 ynpasnenus. [log 3 paboTaer B 30He, OrpaHUYEHHON KOHEUHBIMU BBIKIIIOYA-
tenmsmu. [lpn mepemermiennn mojga 3 3BEHHT 3BOHOK, MPEAYNPEKIAIONIMA 00 OMAaCHOCTH B
JAHHOM 30HE. DJIEKTPOABUraTellb MepeMelIeHns oJa 3 BKIIIOYAI0T Yepe3 MarHUTHBIE MycKaTe-
7 1 paboTaeT B peBepcuBHOM pexkuMme. HeoOxommoe TnHeHOe mepeMenieHre nojaa 3 onpe;e-
JseTcs aBTOMAaTHYECKMM aHAJIW30M COCTOSHUS KOHTAKTOB KOHIIEBBIX  BBIKJIHOYATEINIEH.
[IpenycMOTpeHO aBTOMAaTHYECKOE M PYYHOE YIIPaBJICHHE JABUTATEIIEM BBIIIBIYKHOTO 0/ 3 TTeYH.

Jlns ynpaBieHus: 1 KOHTPOJIS 3a TEXHOJOIMUYECKUM MpOLecCOM paboThl MEYHOro arperara
WCTIOJB3YeTCs CIEIUAbHO pa3paboTaHHas aBToMaTmueckas cuctema 10 ympaBneHust Ha 0ase
MOJIyJel pacrpeelieHHOTo cOopa naHHbIX U ynpasienus ¢upmer Advantech ADAM-4000Bu-
3yalu3anusi IpOIeCcCOB YIPABICHUS OCYIIECTBISIETCS HA dKpaHEe MOHUTOPA MPOMBIIUICHHOTO
KoMIIbIoTepa. BeIOOp peskuMoB paboOThI IeuH, a TakXkKe yIpaBlieHue HEKOTOPbIMU TEXHOJIOrHYe-
CKMMH TIPOIIECCAMH OCYIIECTBIISIOT IO KOMaHaM OIlepaTopa, BBOJUMBIM IIPH TIOMOIIH KIIaBHAa-
TYpbl U "MBILIIH" KOMITBIOTEPA.

JIsist KOHTPOJIS ¥ M3MEPEHUs COCTaBa OTXO/SIINX M3 HAarpeBaTeIbHON MeYH JBIMOBBIX I'a30B
B cucreme 10 aBTOMaTHYECKOro yrnpaBieHUs MEYbl0 MPEeAyCMOTpEHa YCTaHOBKAa COBPEMEHHOTO
MHOTOKOMIIOHEHTHOTO 3JICKTPOXHMHUYECKOTO TazoaHanmm3aTopa tmma "AJI[-305", mpennasna-
YEHHOTO JIJIsl aBTOMaTHYECKOI'0 U3MEPEHUsI 00bEMHON KOHIIEHTpALlUU OKCHJIA YIiIepoja, OKCHIa
a30Ta, TUOKCHIA a30Ta, TUOKCHA CEPhl U KHCIOPOAa B OTXOAAIINX ra3aX TOIUIMBOCIKUTAIOIIIX
YCTaHOBOK.

Cucrema 10 ynpaBneHus 1e4H MpeIycCMaTpUBaeT 2 pekuMa pabOThl, KOTOPHIE 3aJaf0TCS U
YIIPaBIISIOTCS C IEPCOHATIBLHOIO KOMITBIOTEpA:

pexxum Ne 1, pabotaet ruiockoruiamenHast ropenka 20 (IT'1);

pexxum Ne 2, paboTarot aBe kopoTkodakenbHbie ropenku 19(TT°2), 19 ([[T'3).

B pexxume Ne 1, kornma mpeaycmatpuBaercsi pabora toabko ropenku 20 (IT'1); konTposuiep
10 33JJaHHO MporpaMMe OJIHOBPEMEHHO!

NoJjaeT MUTAHWE Ha BEHTWIIATOP CpeAcTBa 22 I0Jjauu BO3/IyXa Ha ropeHne. BkiroueHue BeH-
TUJIATOPA CPEICTBA 22 MHAMLIUPYETCs Ha S3KpaHe MOoHUTOpa cuctembl 10 ynpaBnenus.

MoJlaeT MUTAaHKWE Ha JIBUTATENbh BEHTHWIIATOPA JbIMococa 9. BkimtoueHne aBuraTens ApIMococa
9 unAMIUpyeTcs Ha SKpaHe MOHUTOPA.

MOJaeT MATAHUE Ha OOMOTKY JIBUTATEINS MPUBOJIA IJIsi OTKPBITHS BO3YITHON 3aCIOHKU CHC-
TeMbl 22 oAa4YM BO3AyXa JUIsl 00pa3oBaHMs TOIUIMBHOM cMecH B pabo4ymux Kamepax ropenok 18,
19, 20.Ha skpane moruTtopa cuctembl 10 vHANIUPYETCS 3aCIOHKA B OTKPBHITOM TIOJIOKECHHUU.

[locne BKJIIOUEHUS HAMOPHOTO BEHTUIIATOpA cpelacTBa 22 cpabaThlBaeT AAaTUUK pesie-
TaBIICHHS] BO3[yXa, CHUMAIOIIETO CHTHAJ O MPEBHIIICHUH MUHUMAIILHOTO IAaBIICHHS BO3IyXa,
noctynatouiero Ha ropenky 20 (IT'1). Mnaukanus aBapuitHOro CUrHaiga mo JaBJICHHIO BO3/yXa
Ha ropenky 20 (IT'1) ucuesaer ¢ 3xpaHa MOHHTOPA.

[Tocne BriItOUEHHSI BEHTHWIIATOPA JIbIMOcoca 9 cpabaThIBaeT COOTBETCTBYIOIIUH 1aTUHK pelie-
TaBIICHHS] ¥ BBIAACT CHUTHAI O HAIMYHUU PAa3pekKECHUs B BIMOXOJIE, KOTOPHI MHIWIUPYETCS Ha
9KpaHe MOHUTOPA.

Janee KOHTpOJUIEp IO 33aIaHHON MTpOTrpaMMe C BBIJIEPIKKON BpeMeHU B 1 MUH, HEOOXOIUMOi
IUIL TPOEKPATHOTO BO3AyX00OMeHa B Kamepe 16 ropenus neuu, nojgaer MUTaHUE Ha AIIEKTPO-
MarHUTHBIN KJamaH cucteMsl 21 mogaun raza. CurHain o0 OTKPBITHH KJIallaHa WHANIUPYETCS Ha
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9KpaHe MOHUTOpA. Pene pa3ppiBaeT 1enb MUTAaHHUS COOTBETCTBYIOIIETO MAarHUTHOTO ITyCKATels,
OJIOKHMpYs TEM CaMbIM BBITPY3KY 10712 3 U3 IIeUH MpH Mojaye rasa Ha ropenku 18, 19, 20.

[Tocie OTKPBITHS 3JIEKTPOMAarHUTHOTO KiaraHa cpabaThiBaeT JaTYMK MHHUMAIBHOTO JIaBJie-
HUS rasza. MHauKanus aBapuiHOTO CUrHajia o0 MUHHMAJIBHOMY JIaBJICHUIO ra3a MCYe3aeT C 3K-
paHa MOHHUTOpA.

[Tocne nocrymienus curHana o0 OTKPBITHM KilanaHa cucTeMbl 21 mojgauu rasa 3amyckaercs
aBTOMAT KOHTPOJISI TEPMETHYHOCTH, KOTOPBIH MO0 CHUTHAJIaM JTaTUYMKa pelie-AaBlIeHHs], HACTPOCH-
HOTO Ha jaasieHue P,/2, mpoBepsier mo 3ajaHHOI IporpamMMme Ha Te€PMETHYHOCTH DIEKTpOMar-
HUTHBIC KJIallaHa, 3aKpbhIBA€T HOPMAIBHO OTKPBITBHIN KIIallaH, pacllOJIOKEHHBIH Ha CBeYe
0e30macHOCTH B ra3omnpoBojie k ropenkam 18, 19, 2Qieun.

B cnyuae HerepmeTuyHOCTH KjlanaHOB nojgaercs curuan "ABAPUA".

Ecnu kianaHa repMeTHYHbI, TO aBTOMAaT KOHTPOJS I'epPMETHMYHOCTH MMOJACT NMUTAHHE Ha
AJIEKTPOMATrHUTHBIH KJIaNlaH C IEIbI0 €r0 OTKPHITHS.

[Tocne nonydyeHus: curHaiga o TePMETUYHOCTH KJIallaHOB, KOHTPOJLJIEp MOJAeT CUTHAJl Ha 3a-
MyCK aBTOMAaTa YIPaBJICHUS TOPEIKONH. ABTOMAT I10 3a/IaHHON IPOTrpaMMe OTKPBIBAET JIEKTPO-
MarHUTHBIA KianaH, padxuraer ropenky 20 (IT'1) ¢ moMompio BCTPOCHHOTO B TOPEIKY
NEKTPOJIa POIPKUTA M KOHTpoJHMpyeT Haimuuue miameHu Ha ropenke 20 (IT'1) ¢ momormibo
BcTpoeHHOro B ropenky 20 (I'T1) noHM3annoHHOTO AIIEKTpoIa B TEYCHUE BCETO BPEMEHH ee pa-
OOTHI.

[Mocne crabumuzanuu ramenu ropenku 20 (IT'1) aBromaT ynpaBieHHs BBIAAET CHTHAT O
pabore ropesnku 20 (IT1).

[Mocne pozxwura ropenku 20 (IT'1) ynpaBieHne npuBOJOM COOTBETCTBYIOLICH BO3IYIIHON
3aCJIOHKH OCYIIECTBIISICTCS B 3aBUCHMOCTH OT TEMIIEPATyphI B MIEYH.

Tekymas temmepaTypa B NEYHOM arperare usmepsiercst trepmonapamu T1-T14, CMOHTHPO-
BaHHBIMU B 33/IHEH CTEHKE, B CBOZOBOH apKe, MPH HEOOXOJMMOCTH B TECTUPYEMOH 3aroTOBKe 23
U mpeoOpa3yercst B U3MEpUTENe-peryisirope temmneparypsl B curian 4...20 MA, nponopuuo-
HAJIBHO U3MEPEHHOU TeMIepaType, U MOCTyIaeT Ha BXOA KOHTPOJUIEpPa, I/Ie CPAaBHUBACTCS C 3a-
JaHHOM TemnepaTypoil. MakcuManbHO AonmycTHMas Temreparypa B neuu cocrtasiser 1250 T.

[Ipu yBenmueHNH TEMIIEpaTyphl B II€YX BBIIIE 3aIaHHON KOHTPOJUIEP TOJaeT Ha MIPUBOJ CUT-
HaJI, IPONOPLIMOHANIBHBIN BeIMYUHE OTKIOHeHHs. [IpHBOJ mepemeniaer BO3AYIIHYIO 3aCIIOHKY
cuctembl 21 mojaud ra3a B MOJOKEHUE "'Mayas MOITHOCTh', YMEHbINAs] MOIIHOCTh TOPEIKHU JI0
TeX IOp, I0Ka TeMIepaTypa B €YU He CTAaHET PaBHOM 3aJJaHHOM.

[lpr yMeHbIIEHUH TEMIEpaTypbl B MEYM HIDKE 3aJlaHHOW KOHTPOJUIEP TMOAAET Ha MPUBOJ
cucteMbl 21 curHal, MpornopLUUOHATIbHBIN BEIMUMHE OTKIOHEHHS OT 3aJlaHHOM TeMIlepaTyphl B
Buze Toka 4...20MA. IlpuBon mepeMeniaeT BO3MYNIHYIO 3aCJIOHKY cHCTeMBbl 21 B monioskeHue
"Oonplras MOITHOCTE", yBenuuuBas MomHocTh ropenku 20 (IT'1) no Tex mop, moka Temmepary-
pa B IIeYM HE CTAHET PABHOW 3a1aHHOU.

VYl moBOpOTa MPUBOAA BO3IYLIHON 3aCIOHKU CUCTEMbI 21, Ipu KOTOPBIX CpabaThIBarOT
KOHIICBBIC BBIKIIIOUATETN MPU MOJIOKEHUHU ' OOJIbIIAasi MOIIHOCTh" W TOJIOKEHUU ''MaJias MOIII-
HOCTB", YyCTaHABIUBAIOTCS IIPH HAIAJIKE.

[MTocne possxura ropenku 20 (IT'1) ynpasiieHue mpuBOIOM BO3IYIITHON 3aCIIOHKH OCYIIECTB-
JSIOT B 3aBUCHMOCTH OT TEMIIEPaTyphl I10JJaBa€MOT0 Ha TOPEHUE BO3yXa.

Texymas Temmneparypa Bo3ayxa B TpyOOIpOBOAE M3MEPSIETCs APYrol TepMOIapoii, mpeoo-
pasyercsi B U3BMepUTENe-perysiTope TeEMIepaTyphl U IepeaeTcsl Ha KOHTPOJLIep, I/ie CpaBHUBA-
€TCs C 3aJaHHOM TeMmIilepaTypoil. MakcuManpHO JOIyCTUMAas TeMIlepaTypa IIOAaBaeMOro Ha
ropeHue Bo3ayxa cuctemoit 22 B pexxume 1 ne nomkna npessiiats 200 T.

[Ipu yBenn4yeHnn TeMIeparypbl BO3/1yXa, MOJJaBaeMOT0 Ha TOPEHHE CUCTEMOH 22, BBIIIE 3a-
JAHHOM KOHTPOJUIEP MOAAeT Ha 3JIEKTPOMArHUTHBIM MPUBOJI CUTHAJ, IPOIIOPIUOHAIBHBINA BeIu-
YHHE OTKJIOHEHUS OT 33JJaHHOH TeMIlepaTypbl. DTOT MPHUBOJ IIEPEMEIIACT BO3AYIIHYIO 3aCIIOHKY
cUCTeMbl 22 Ha OTKpBITHE U yIEpKHUBACT €€ 10 TeX MOop, IOKa TeMIleparypa BO3yXa HE CTaHET
PaBHOM 33IaHHOM.
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[Ipy yMEHBIIEHUN TeMITepaTyphl BO3/1yXa, MOJIaBAEMOT0 Ha TOPEHHE CUCTEMON 22, HUXKE 3a-
JAHHOM KOHTPOJUIEP MOAAET Ha 3JIEKTPOMArHUTHBIM MPUBOJI CUTHAJ, IPOIIOPIUOHAIBHBINA BeIu-
YHHE OTKJIOHEHUS OT 33JJaHHOM TeMIlepaTypbl. DTOT MPHUBOJ IIEPEMEIIACT BO3AYIIHYIO 3aCIIOHKY
cucTeMbl 22 Ha 3aKpbITHE U YIEP>KUBAET €e JI0 TeX MOop, MOKa TeMIepaTypa Bo3ayXa He CTaHEeT
PaBHOM 3aJIaHHOM.

Texymias Temneparypa JIbIMOBBIX I'a30B Ha BXOJIE€ B peKymnepaTop 8 u3aMepsiercsi COOTBETCT-
BYIOIIIEH TepMOIapoil U MmocTymnaer Ha KoHTposuiep. [lpy yBenmuyeHun TeMrieparypsl JbIMOBBIX
ra3oB Ha BXOJ€ B pekymneparop 8 Bbllle 3aJaHHOH KOHTPOJUIEP MOJAeT Ha COOTBETCTBYIOLIMMA
AJIEKTPOMArHUTHBIN MPHUBOJ cpeicTBa 17 yrpaBieHus TeMIIepaTypoil OTXOISIINX JBIMOBBIX Ta-
30B CHUTHAJI, IPONOPLMOHAIBHBIA BEMUMHE OTKJIOHEHHS. DTOT MPHUBOJ MEpeMeIlaeT BO3IYII-
HYIO 3aCJIOHKY cpeicTBa 17 Ha OTKPBITHE W yICpXKHBAaET €€ JI0 TeX IOop, NOKa TeMmIeparypa
JBIMOBBIX T'a30B B peKynepaTope 8 He CTaHeT paBHOU 3aJJaHHOM.

Perymupytronuii kinanaH ympaBiisieT 3acIOHKOW cpeacTBa 17 it moanepKaHusi ONTUMAIb-
Horo conepxanus Oz B IBIMOBBIX T'a3ax.

MaxkcumansHO JONMyCTHMasi TeMIlepaTypa IBIMOBBIX Ta30B Ha BXOJAE B PEKyIepaTop HE
nomxkxa npessimats 900 T.

AHAJIOTUYHBIM CIIOCOOOM HJET yIpaBiieHue paboToi meun rnpu padote B pexxuMe 2, Koraa
pabotaroT aBe KopoTkogakenbHble ropeaku 18 I'2 u 19 I'3, pacnonoxeHHble Ha TPOTHUBOINO-
JIOXKHBIX CTEHKaX KaMepbl COKUTAHUS CO CMEIIEHHEM APYT OTHOCUTENLHO JpyTra X OCEH.

OOumit npuHIMIT PabOTHl MEeYM 3aKJII0YAETCs B CIEAYIOUIEM. 3aroTOBKY 23 yCTaHABIMBAIOT
Ha cpenctBe 12 ympasneHus ra30JHHaAMHKON aTMoc(hepbl TIeYr, CMOHTHPOBAaHHOM Ha ITOJIUHE BbI-
KaTHOTO Mojia 3, HaXOJIAIIErocs B BBIIBUHYTOM I0J0KeHUH. Ha mysbTe ynpaieHus pu HOMOLIH
MIPOTPaMMBI YIIPABIICHUST OCYIIECTBISIETCS ITYCK IMevr. BeikaTHOHM 1oy 3 3a/IBUTAIOT B KaMepy Ha-
rpeBa U 1o 3aJaHHoi nporpamMme OBM Bkimouaer onHy ropenky 20 unu nse ropenku 18, 19.Ko-
JMYECTBO Ta3a, BO3AyXa M TEMI HarpeBa 3aJal0T W KOHTPOJHPYIOT CHUCTEMOH YIIpaBJICHUS,
MOCTPOEHHOM Ha 6a3e npoMmsiiuieHHOH DBM. Iocie okoHUaHMs mpolecca HarpeBa 3aroToBKH 23
70 3aIaHHOM TEMITEpaTyphl M €€ BBIIEPKKH MPH HEe B TCUCHHE 33JJaHHOTO BPEMEHU CHCTEMa
YIIPaBJICHUS OTKJIIOYAET TOPEJIKU U MOAAeT KOMaH/ly Ha BBIJBH)KCHHUE BBIKATHOI'O 1Mo/a 3 U3 KaMme-
pol 16 Harpea. [lon 3 BeIe3KaeT U3 MeUH, HATPETHIE 3aTOTOBKH 23 BBHITPY)KAIOTCSI M HATIPABIISIOT-
Csl Ha IbHEHMIITYI0 MEXaHUYECKYIO MM UHYI0 00pabOTKY, @ HOBBIE 3arOTOBKM 23 3arpyXaroT Ha
MIOJT [T UX TOCIIEIYIOIIEH TepMUUECKO 00padoTku. [lanee 1uki HarpeBa MmoBTOPSETCS.

Cucrema 22 nogaum Bo3Jyxa Ha roperue no ¢ur. 1, 2coBmeriena ¢ pekynepatopomM 8 Ta-
KUM 00pa3oM, 4TO OH MOKET ITOJOTPEBATHCS B HEM TEIUIOM OTXOSIINX ABIMOBBIX T'a30B 0 CMe-
ceoOpazoBanusi ¢ TomwmBoM 10 Temneparypsl okono 200 T (Ha dyeprekax JeTalbHO He
M0Ka3aHo, HO oOl1iee npeacTaBieHue 00 3ToM naet ¢ur. 1).

Cucrema nogaun 21 razoo0pa3Horo TOIUIMBA COBMEIIEHA C PEKyNnepaTopoM 8 TakuM obOpa-
30M, YTO OHO MOXET IOJIOTPEBAThCS B HEM TEIUIOM OTXOJSIIUX JBIMOBBIX T'a30B JI0 cMeceoOpa-
30BaHUs ¢ TOIUIMBOM 110 Temneparypsl okoso 200 T (Ha uepTekax JeTalbHO HE MOKAa3aHO, HO
oO1iee mpezcTaBieHue 00 3ToM paet ¢ur. 1).

Pexynepatop 8 BbIIOIHEH TaKUM 00pa30M, YTO YaCTh JbIMOBBIX I'a30B MOXKET O€3MPUHYIU-
TEJIBHO CPEJCTBOM 26 BO3BpaIaThcs Ha PEHUPKYISINIO B Kamepy 16 cxuranus TorumBa, CHU-
’Kas TeM CaMbIM 3aTpaThl TOIUIMBA HA HArpeB MEYHOW aTMoc(epbl U 3MUCCHIO OKCHJIOB a30Ta
[PU €ro CKUTaHuM (Ha YepTexax JeTaabHO He MOKa3aHO, HO 00Iiee mpecTaBlieHre 00 3TOM Ja-
er ¢ur. 1).

Takum 00pazoM, UCXO/s U3 BBIIMICU3IIOKEHHOTO, TIOJTHOIICHHAS peaji3alys penaeMon 3a-
Jayu 00BEKTa MPOMBIIIJICHHON COOCTBEHHOCTH MOBBIIIEHUS SHEProd((HEeKTUBHOCTH U MIPOU3BO-
IUTEIHHOCTH HArpeBaTeIbHONM TI€YM ¥ KOHCTPYKTHBHBIX PEIICHHHA IO3BOJIUT JIOCTUYb
JeKJIapUpyEMBIX 1iesieil ¥ 3a1a4 U B COBOKYITHOCTH ITO3BOJISIET COKPATUTh MOTPeOIeHNe TOIUINBA
HarpeBatebHON Teubto 10 40-45 %,noBwicuth ee Tepmudeckuii KITJ mo 35-40 %,3HaunTens-
HO IMOBBICHTH Ka4eCTBO T€PMOOOPAOOTKU M FOTOBBIX M3JEIUHN U, CIIEAOBATEIbHO, UX pealln3ye-
MOCTh ¥ KOHKYPEHTOCIIOCOOHOCTh Ha BHYTPEHHEM M BHEIITHEM PBIHKAX.
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[ToaTBepkIeHNEM 3TOTO BBIBOJIA MOTYT CIY)KHUTh PE3yJIbTaThl MPOMBIIUICHHOTO YKCIEpPH-
MEHTa, IPUBOJIUMBIE B IIpUMeEpE.

IIpumep 1.

JU1 KOJMYECTBEHHBIX OLIEHOK BIIMSHUS T€X WM UHBIX (PaKTOPOB, COOTBETCTBYIOIIUX HOBOM
TEXHOJIOTUH TOBBIIICHUST SHEPTOd((HEKTUBHOCTH MEYHOTO Ta30BOTO arperara pacCMOTPHM Ka-
MEpHYIO TIeub ¢ pa3Mepamu paboueit kamepsl Im X Im X Im (00bem 1 M>) U TOJIMHO ¢byTepos-
ku B 0,3 M Ha Bcex creHax. Ecnmm mpeHeOpedb HaMYMEM TEXHOJOTUYECKUX OTBEPCTHH, TO
0GbeM, KOTOPBIii 3aHAMAeT (yTepoBKa, B JAHHOM Ciydae cocTasmser 3,1m°.

TpaauIMOHHO 1O M3BECTHOMY YPOBHIO TEXHUKH B KadecTBE (yTEPOBKU IMEYN HCIIONB3YIOT
TaKyue MaTepHalibl, KaK [IAMOTHBIA KMUPIHY, JIESTKOBECHBIN IAMOT, TUHACOBBIA KMUPIHUY U APYyTHE
orHeynopsl. Eciin gpyTepoBka M3roToBIeHa U3 MAMOTHOTO KUPIIHYa, TO €€ Macca ik IPUBEICH-
HBIX BBIIIE Pa3MEPOB MEYU COCTaBUT S,7 TOHHBI. OOBIYHO MEYU C paccMaTpUBAEMbIMHU rabapu-
TaMU TI03BOJIAIOT HAarpeBaTh MeTaJl Maccoit okoo S00kr. DTo o3HadaeT, yTo OayIacT, KOTOPBIM
HE00XO0MMO HarpeTh MU CTapTe MEYH U3 XOJIOJAHOTO COCTOSHMS, MOXeT Oonee yem B 10 pa3
MIpeBBILIATh MacCy HarpeBaeMoro nojie3Horo marepuasna. OCoOOEHHO BaXKHBIM 3TO OOCTOSATENbCT-
BO SIBJISIETCS JJIs ITe4el MepHoAMYECKOro NeMCTBUSA, KOTOPbIE UCIIONB3YIOT Uil HarpeBa oyepes-
HOW apTUH METaJlIa OJIMH pa3 B HECKOJIBKO JHEH, Tak 9TO (yTepOBKaA ITEYH YCIIEBACT OCTHITh.

BrimonauM 6anaHCOBBIN pacyeT KOJMYECTBa TeIula, HeoOX0AUMOro JiIsl HarpeBa Bceil ¢yre-
POBKH M MeTajuta 1o Tpex pasznuunbix temmeparyp B 560 T, 860 T u 1200 T, koropsie sBis-
IOTCSI XapaKTePHBIMU JIJIs1 TAKUX MPOLIECCOB TEPMOOOPAOOTKU KaK 3aKajka, OTXKUT, U HarpeB Moj
koBKYy. Hike B Tabn. 1-3 mpuBeaeHBI pe3ysbTaThl 3TUX pacdeToB. Termio (M3MEHEHHE SHTab-
nuH), HeoOXOIUMOe JUIS HarpeBa J0 COOTBETCTBYIOLIECH TEMIIEpaTypbl PacCUMTHIBAIOCH IO

dbopmyne

.
AH(T) =V [p(T)c, (T)dT. (1)

To
3neck P - MIOTHOCTh MaTepuana, Ko/, Cp - TemnoeMkocTh Matepuana, Jlx/(kr K); V - 06b-
€M MaTepuaa, M To =20 C. Bburo paccMOTpeHO 4 pa3NUYHBIX (YTEpPOBOYHBIX MaTepHasa:
[IAMOTHBIN KUPINY, JISTKOBECHBIN IIAMOT, JUHACOBBIH KUPIHY U BOJOKHHCTBIC MIHThL. O0beM
dyTepoBKH BO Beex ciyuasx pasasuics 3,1m°. Macca (yTepoBKH IPH 3TOM COCTABHIIA COOTBET-
crBenHo 5735, 2945, 589@ 930kr. Macca cranu 6buia B3sita paBHoit S00kr (ctans 03). [Ipu
BBIIIOJHEHNH PACYCTOB PHHAMAIOCh, YTO TEIUIOTA CropaHms rasa cocrasisier 33,5 MJDx/m.
OTmMeTruM, 9TO Naxke MPH JTUTEIHHON padoTe meun Bes ee pyTepoBKa HE TMPOTPEETCs J0 TeMIIe-
paTtypbl, MOAEP)KUBAEMON B paboueii KaMepe, IOCKOIbKY BCET/1a IPUCYTCTBYIOT TEIUIONOTEPH C
HApYXHOH MOBepXHOCTH me4yr. OJHAKO MPHUBEICHHBIC HIDKE JaHHbBIC MO3BOJISIIOT OICHUTH (-
(EeKTHBHOCTH UCIOJIb30BAHMUS TEIUIA B KAMEPHOU IeYH ISl Pa3HbIX TUIIOB (hyTEPOBOK.
Tabnuna 1
KoaudecTBo Tenuia, Heo0X0anMoe ISl IPOTPeBa Pa3IMYHbIX THNOB (PyTEPOBOYHBIX
MaTepuaioB 10 Temneparypsl 560 T

KonnuecTBo Temia,
Heo0X0IUMOE IS Ha-

Jons Temna, uaymas

KonmmuecTtBo rasa, He-
o0xoauMoe i Harpe-

Marepuan o
rpeBa MaTepuaja o |Ha HarpeB Metaiuia, % Ba MaTepuaia Jio
560 T, MJIx 560 C, um°

[IamoT 4763,0 2,8 142,2
JlerkoBecHBII MIaMOT 2445,8 5,3 73,0
Junac 2767,9 4.7 82,6
BoiokHHUCTBIE TIIUTEI 394,3 25,7 11,8
Cranb 136,7 - 4.1
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Tabnuua 2

KosmyecTBo Tenia, Heo0X0quMoe ISl IPOTPeBa Pa3IHYHBIX TUIIOB ()yTEPOBOYHBIX
MaTepuanoB 10 Temneparypsl 860 T

KonnuecTBo Temia,
Heo0X0IUMOE IS Ha-

Jons Temna, uaymas

KonmuecTtBo rasa, He-
o0xoauMoe I Harpe-

Marepuan o
rpesa Marepuaia 0 |Ha HarpeB Meraia, % Ba MaTepuaia Jio
860 T, M/JIx 860 C, um°
[ITamor 9152,0 2,5 273,2
JlerkoBecHBIN IIaMOT 4699,7 4.8 140,3
Junac 4573,7 4.9 136,5
BostoxHucTEIE IITUTEI 617,5 27,7 18,4
Cranb 236,5 - 10,3
Tabmuma 3

KosauyecTBo Tenia, Heo0XoanuMoe 1JIs MPOrpeBa pa3jiMYHbIX TUNOB (yTePOBOYHBIX
MaTepuaioB a0 Temnepatypbl 1200 T

KonnuecTBo Temia,
Heo0X0IUMOE IS Ha-

Jons Temna, uaymas

KonmuecTtBo rasa, He-
00xoauMoe I Harpe-

Marepuan o
rpeBa MaTepuala o |Ha HarpeB Metaiuia, % Ba MaTepuaia Jio
1200 T, M/l 1200 T, um>
[IamoT 15172,9 2,2 452,9
JlerkoBecHBII MIaMOT 7791,5 4.2 232,6
Jlunac 6649,4 4.9 198,5
BosoKHUCTBIE TUIATHI 699,4 33,0 20,9
Cranb 345,0 - 10,3

OTH pe3yabTaThl MO3BOJIAIOT BUJIETh, YTO 3aMEHA OTHEYIIOPHOTO KUPIIHYa BOJIOKHUCTON U30-
JISUEH MO3BOJISICT YMEHBIIIMTD MTOTEPH TEIlIa, HIylue Ha HarpeB GyrepoBkH, B 5-10pas.

Bonee Tounyro olleHKy BIUSHUS THIA (YTEpPOBOYHOTO Marepuasia Ha 3(QpPEeKTUBHOCTH MPO-
1ecca HarpeBa MO>KHO TMOJYyYUTh MyTEeM PEIICHUs ABYMEPHOU 3aa4u O PaJAHAIllMOHHOM HarpeBe

(byTepoBKHU Heyu.

PaccmatpuBaercst iBymepHas oosacts mupuHoi 0,5M (B crily CHMMETPHUH 3a/1a41) U BBICO-
toit 1 M (¢pur. 3). ObnacTs 3amoaHEeHa ABIMOBBIMY I'a3aMu ¢ TeMneparypoil Tg.
TemmepaTypa IJbIMOBBIX I'a30B IOAJEPKUBACTCA BCE BpeMs IMOCTOSIHHOM. [Ipm 3TOM rasel

paccMaTpUBalOTCs KaK ONTHYECKU aKTUBHAS Cpejla, HEMOCPEICTBEHHO y4YacTBYOIIas B Ipoliecce
MEpeHOCa HU3TYUYCHUS. .HCBaSI, BCPXHASA W HWXKXHAA I'PpaHUIBI 00JIacTH SIBIIAIOTCS 3CPKaAJIbHBIMU,
T.€. HA HUX IIPOUCXOJIUT MOJHOE OTPAKEHHE MaIal0IIEer0 paIuallMOHHOIO TEIJI0OBOro noroka. Ha
MpaBOW TpaHUIle 00JACTH PACIONIOKEH cior ¢yrepoBku TommmuoN 0,3 merpa. Temmeparypa
BCEro ciosi (GyTepoBKU B HAYaIbHBIF MOMEHT BPEMEHHU OJIMHAKOBA BO BCEX TOUYKax u paBHa To.

Hanee B maHHOM IBYMEpHOHN 00JIaCTH peIIaeTcs HEIMHEWHAs 3ajada MepeHoca U3IydeHus,
T.€. YpaBHEHHUE NepeHoca u3nydyeHus. [Ipu ycioBuM JI0KaaIbHOIO TEPMOJAUHAMHYECKOTO PABHO-
BECHsI YPABHEHHE BBIPAKAET 3aKOH COXPAHEHUS JIYYHCTOW YHEPTUHU IIPU €€ PACIPOCTPAHEHUHU B
MOTJIOIIAOIIEH, U3TyYalollleld U PacCEeUBAIOILEH CPEIe U UMEET CIEAYIOIINI BU!
1, (r, 1)+ [, (1) + 0, (D] (1. 1) = X5 (1) By (T(r»+°g—f{) [oar LN (1R, (2

an

['paHu4HBIC YCIOBUS K YPaBHEHHIO (2) OMPENEIIAIOTCS MPOIIECCAMU H3ITyYCHUS B OTPAXKCHUS

Ha TPAaHUYHBIX MTOBEPXHOCTAX M B 00ILIEM Cllydae 3aluChIBAIOTCS B opMe:

1 ®Dlneo = lor B+ [, @LI) T, (1) IR

3)
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Ha ocnoBe paccuutanHOoro u3 ypaBHeHuit (2), (3) mossi HHTCHCUBHOCTEH M3Iy4eHHsI OIpe-
JEJSIFOTCS eIle JIBE DHEPreTUUYECKUE BETHYMHBI, HEOOXOAMMBIE IS TIOCIIETYIOLIETO BEIYHCICHUS
TEMIIEPaTyphbl Cpelbl: 00BEMHAs TUIOTHOCTh PAJUAIIMOHHBIX UCTOYHMKOB/CTOKOB TEIIa B Kax-
JIO¥ TOYKE CPEBbL:

divQ, = IXA(r) 478, (T(1) - [15 (r,1)dQ [dh, %)
41
1 JIOKQJIbHBIE TUIOTHOCTU PE3YJIbTUPYIOLIEr0 PaJUalliOHHOIO MOTOKA HA MOBEPXHOCTh (PyTEpOB-
KH:

Gw P) = [g [1) P.1) QI Dh)dQ 1B, (T,, (P)) |dA. (5)
0 \2rt
ITotok u3 YpaBHCHHUS (5) BXOJUT B TPAHUYHOE YCIIOBHE BTOPOTO poJia Ha JIeBOU rpaHUIEC AT
3aJa4M HarpeBna (I)yTepOBquoro MaTepI/IaJIaZ

oT; (X, y,t 0
e (Tpr (1) THOH0 = 9 [, (1) 27 (. |+ 2 M (T 2 Ty (vt | 0
C HaA4YaJIbHBIM YCJIIOBHEM

Tr(x, y, 0) =To, (7

¥ TPAHUYHBIM YCJIIOBHEM Ha MPaBOii rpaHuile pyTepoBKH

Ay (T T YD) =a; (T; T T4 +T4
£ (Tr) =0 (Tr = Tokr) +€¢0(T¢ + Toir)- (8)
on X, YUWoy

BepxHsisi 1 HUKHSIS TPAHUIIBI (PYTEPOBKH MOJIAraliuCh TEIION30aupoBaHHbMu (dur. 3).

JU1s YMCIIEHHOT O pelleHUs YPaBHEHUS MepeHoca U3TydyeHHs OblUT HCIOIb30BaH pa3padoTaH-
HBI YHCIICHHBI METOJ], OCHOBAaHHBII Ha KOMOWHAIIMKA METO/Ja KOHEUHBIX JIEMEHTOB U KyCO4-
HO-aHAJIUTHUYECKUX pEIICHUH YpaBHEHHUs IepeHoca Hu3iIydyeHus. JlaHHBIH MeETOH, CcOoXpaHss
BBICOKYIO TOYHOCTB, 00Ja/1aeT, B OTJIMYHE OT OOJIbIIMHCTBA JAPYIMX METOJIOB, €IIe U BHICOKOM
CKOPOCTBIO CUeTa.

J11s1 KOpPEKTHOTO pacyueTa IMepeHoca n3y4eHHst BHYTPH HarpeBaTebHOW e HEOOX0IUMO
3HaHUE ONTHYECKUX XapaKTEPUCTHK JBIMOBBIX I'a30B B JIOCTATOYHO HIMPOKOM CHEKTPAIbHOM
nuarnaszoHe. B paccMaTpuBaeMoi MojenH TiepeHoca U3IyYeHHs 3TO CAETIaHO CIeIyomuM o0pa-
30M. B cocTtaB npoayKTOB cropaHus NpUPOJHOrO rasza, KOTOPBIM OTaIlIMBaeTcs padouee mpo-
CTPAHCTBO MeUH, BXOAAT MoJieky sipHbie ra3sl (CO, CO,, H20, SG u ap.). DT ra3sl ONTHYECKA
aKTUBHBI B MH(paKkpacHOil obnactu crekTpa. PacueT 3ppekTUBHOTO CIeKTpaabHOrO KO HHUIIU-
€HTa IOTJIOMICHUS! MOJICKYJSPHBIX JBIMOBBIX Ta30B B KOHEYHOM CIIEKTPAaJIHbHOM HHTEpBAJIE C
YUYETOM pacCesiHus HpOBO,Z[I/ITCH 1o ¢popmysie:

X =225 ex A, )+ 2+ S0 | ©)
t? o t

rae t = 0,001T; p; - mapIHanbHOE TABICHHE i-ro raza B cmecH, Ai(A), Bi(A) u Ci(A) - smmupu-

YeCKHU MoJ00paHHbIe KOA(PPHUIMEHTHI. 3aBUCUMOCTD (9) moiydeHa Ha OCHOBE aHalM3a HKCIIePH-

MEHTAJIBHBIX AaHHBIX. OHa mpuMmenmMma B jauanazone temreparyp 300-3000K, mpu stom

omKOKM annpokcuManuu He npesbimaoT 10 %.

ComnpspxeHHas 3a7a4a 0 HarpeBe (QyTepOBKH paAHalliOHHBIMU ITOTOKAMH OT TOPSYUX JTBIMO-
BBIX I'a30B ObljIa paccMOTpeHa JUIs 4 pa3InyHbIX MaTepHaioOB. IIAMOT, JIESTKOBECHBIN IIAMOT, -
HACOBBI KUPITUY, BOJIOKHUCTHIE TUTUTHL. J{JIs1 Ka)K/I0TO M3 3THX MaTepUAJIOB pacCMAaTPUBAIUCH 3
paznuunbix Temneparypsl B neun: 610 T, 910 T, 1250 T (Bce temmnepatypsl Ha 50 C Bbie,
4eM XapaKTepHbBIC TEMIICPATyphl, 10 KOTOPHIX HEOOXOIMMO HarpeTh MeTaii). Bo Bcex ciydasx
IPOAOIKUTEIBLHOCT MIPOIecca HarpeBa paBHAJIACh S yacaM.

OO0pammasich K pe3yibTaTaM pacdeToB OTMETHUM Cpa3y, YTO TeMIepaTypa MOBEPXHOCTH (yTe-
poBk# 3a BpeMs oT 20 1o 60 mun nogaumaetcst 10 ypoBHs Ha 100-150 € nmxe temmneparypsl
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ey U Janee uiet yxe 0ojee MeUIeHHbI HarpeB nmoBepxHocTH (dur. 7). B To e Bpems ¢ Tou-
KU 3pEHUS SHEpro3arpar Ha Harpes Oosiee HH(OOPMATHBHBIM MOKa3aTeJIeM SIBJISETCS CPEIHsS 10
ceueHuto (yrepoBku Temmeparypa (dur. 7). Dta TemmepaTypa XapakTepH3yeT KOJIHUYECTBO
SHEpIuM, 3aTpadyeHHOEe Ha HarpeB ¢yTepoBKU. [1o3TOMY pe3ynbTaThl MpPOBEIEHHBIX PAcCUuETOB
IPEACTAaBICHBI B BUE CPEIHEN [0 CEYEHHUIO TeMIepaTypsl (pyTepoBKH mocie S 9acoB ee Harpe-
Ba, U U3MEHEHMs Teruiocoaepkanus 1 M2 ¢dyrepoBku, umeromeit Tomuuny 0,3 m (0,3 M> Marte-

puaia) B poriecce Harpesa (tadi. 4-6).

Tabnuna 4

XapakTepucTHKH npoinecca HarpeBa pyrepoBku Toamunoi 0,3m B neun 1jauHoii 1 m
U BbICOTOI 1 M ¢ TemnepaTypoii AbIMOBBIX ra3oB B 610 T B Teuenue Su

H3menenue tennoco- | M3MmeHeHue TEMIoOCco-
Cpenuss 10 CeUeHHIO | AepKaHus QyTEepOBKH | epiKaHUsI 1O OTHOIIIE-
Marepuan Temneparypa gyre- | pazmepamu 1x1x0,3m | HHIO K H3BMEHEHHUIO
poBku, C I10CJIE OKOHYAHUS Ha- | TEIUIOCOACP>KaHUS BO-
rpesa, M/JIx JIOKHHUCTBIX ILIAT
[IamoT 195,3 428,2 16,2
JlerkoBecHBII MIaMOT 190,1 2124 8,0
Jlunac 2645 243.,8 9,2
BoiokHHUCTBIE TIIUTEI 240,6 26,5 1
Tabmuia 5

XapakTepHCTHKH Npouecca Harpesa (pyrepoBku ToamuHoi 0,3M B nmeun 1JuHOi 1 m
U BbICOTOIi 1 M ¢ TemnepaTypoii AbIMOBBIX ra30B B 910 T B Teuenue Su

N3menenue tennoco- | M3MeHeHHe TEIIOCO-
CpenHsist 0 CEYEeHHIO | AepxkKaHus PyTEepOBKU | JeprKaHUs 11O OTHOIIIE-
Marepuan temneparypa ¢pyre- | pazmepamu 1X1x0,3M | HHIO K U3MEHEHHIO
poBku, C II0CJIe OKOHYAHUS Ha- | TEIJIOCOAEPKaHUS BO-
rpesa, M/JIx JIOKHHUCTBIX ILIAT
[IamoT 325,3 830,8 18,1
JlerkoBECHBIN MIaMOT 307,8 396,6 8,7
Junac 427,0 421,6 9,2
BonokHHUCTBIE TIUTEI 401,7 45,8 1
Tabauia 6

XapakTepHuCTHKH Npouecca Harpesa (pyrepoBku ToamuHoi 0,3M B nmeun 1JuHOi 1 m
U BbICOTOI 1 M ¢ TemnepaTtypoii 1bIMoBBIX ra3oB B 1250 T B Teuenne 54

N3menenue temioco- | M3MeHeHHe TEILIOCO-
CpeaHsis 110 CeYeHUIo | JepaaHus PyTepoBKU | aeprKaHusl [0 OTHOIIIE-
Marepuan temneparypa ¢pyre- | pasmepamu 1xX1x0,3M | HHIO K H3MEHEHHIO
poBku, C [10CJIE OKOHYAHUS Ha- | TEIUIOCOAEePKaHUS BO-
rpesa, MJIx JIOKHUCTBIX IUIUT
[IamoT 485,3 1425,3 21,4

JlerkoBecHBIN IIaMOT 450,3 660,2 9,9
Jnnac 619,4 648,4 9,8
BonokHucThIE NIIUTHI 574,0 66,5 1,0

Takum 00pa3oM, pe3ynbTaThl pelIeHHUs] HETMHEHHOW 3a/1a4il COIPSKEHHOI'O paJdaliOHHO-

KOHJIyKTUBHOT'O TEIUIOOOMEHA Ka4YeCTBEHHO IOATBEPIKIAIOT MTOJYyYCHHBIC BBIIIE OLCHKH (Talmu-
1l 1-3) 0 TOM, 4TO MpH 3aMeHe PYTEPOBKU U3 OTHEYIIOPHOT0 KUpIHya Ha (yTEPOBKY U3 BOJIOK-
HUCTBIX IUIUT KOJIMYECTBO TEIUIa, TepseMoe Ha HarpeB (pyTepoBKH, MOXHO YMEHbIIUTH B 10-
20 pas.
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Baxubiit paxTop, BIUsIOMMNA Ha TEIUIOBYIO 3((EKTUBHOCTh MPOIECCa BHYTPUIIEYHOTO Ha-
rpeBa - 3TO MPUMEHEHUE PELUPKYISIIUU JBIMOBBIX Ta30B. DTO 03HAYAET, YTO 4YacTh JBIMOBBIX
ra3oB, y)Ke OXJIOKJICHHBIX Tocie pekyrneparTopa no temneparyp B 170-200 €, moamemBaior
HEMOCPEJCTBEHHO K MEPBUYHOMY BO3/1YXY, ojatonieMycs Ha ropeare. OObIMHO 100aBISAIOT S-
7 mac. % IBIMOBBIX TA30B, XOTS TOYHAsI BEIMYMHA 3aBHCUT OT TEOMETPUUYECKUX pa3MEpOB MEYH,
XapaKTepHOW TeMIepaTypsl B IEUU U TEIUIOPU3UIECKUX XAPAKTEPUCTUK BCEX OOBEKTOB BHYTPH
neud. [Ipu mpuMeHeHUN pelUpKYISIUN TBIMOBBIX Ta30B JocTUTaeTcs nBoiHOM dddekr. C on-
HOW CTOPOHBI MBI NTOIOTpeBaeM NepBUYHbIN Bo3ayX Ha 15-20 T. Oxgnako Hanbosee CylecTBeH-
HBII 3G (EeKT CBA3aH C W3MEHEHHEM ONTHYECKHX XapaKTEPUCTHK BBICOKOTEMIIEPATYPHOM
ra3oBoi cpenbl pabodei kamepsl (cM. ypaBHenue (10))3a cuer yBennueHust KOHIIGHTPAIUMY Hau-
0oJiee ONTHYECKH aKTHBHBIX B MH(ppakpacHoM auama3one razo CO, u HO. brnarogaps stomy
IIPU OZHOH U TOM ke Temreparype B paboyeil kamepe MOKET CYIIECTBEHHO BO3PACTH TEIJIOBOM
MOTOK HAa HArpeBaeMyIo0 3aroToBKy. [pyrumu cIoBaMH, PEHHUPKYJISIHS THIMOBBIX T'a30B MO3BO-
JsieT TOBBICUTH 3(P(PEKTUBHOCTh MCIIOJIB30BaHMs TeIjla CropaHusi MpUpoaHoro rasa. /lng xop-
PEKTHOTO pacueTa TepeHoca W3IMydeHHs BHYTPHM HArpeBaTeNIbHOW TEeYd HEOOXOAMMO 3HaHHE
ONTUYECKUX XapaKTEPUCTHK JBIMOBBIX I'a30B B JIOCTATOYHO IIUPOKOM CIEKTPAJIbHOM JHANa3o-
He. B paccmarpuBaemoil Mojenu nepeHoca M3JIydeHHUs ITO CAeNaHO CieayromuM obpazom. B
COCTaB MPOAYKTOB CrOpaHUs MPUPOIHOIO raza, KOTOPBIM OTAIIMBAETCsl pabouee MPOCTPAHCTBO
neud, BXoast mojiekysipubie rassl (CO, CO2, HO, SQ u ap.). DTr ra3sl ONTHYECKA aKTHBHBI B
uH(pakpacHoi oOmactu crnekrpa. Pacuer sddexTuBHOrO crekrpanbHoro ko3dduiuenra mo-
TJIONIEHHUST MOJICKYJISIPHBIX JIBIMOBBIX Ta30B B KOHEYHOM CHEKTPAJIbHOM HHTEPBAJE C Y4ETOM
paccessHuS IPOBOAMTCS 110 (popMyne'

X\, T) = Zp, ex;{A () +—=— B, O\) & (2)\)} (10)
t? o t

rae t =0,001T; p - napuuansHoe nasnenne 1-ro rasa B cmecn, Ai(A), Bi(A) u Ci(A) - smmupu-

YeCKH 10100paHHble KO((UIMEHTH], YHCIOBOE 3HAUEHHE KOTOPBIX MPUBEAECHO B OOILETEXHU-

YEeCKUX CHpPaBOYHHMKAX. 3aBUCHMOCTh (1) mosjyveHa Ha OCHOBE aHaIHM3a SKCHEPHUMEHTATbHBIX

nanHbeiX. OHa npumenuMa B nuanazoHe temnepatyp 300 - 3000K, nmpu 3ToM ommOKM anmpok-

cumanuu He npeBbimaioT 10 %.

KonuyectBeHHble mapaMeTpsl Mpolecca PELUPKYISALUHM JIBIMOBBIX TAa30B MHIMBUAYaJIbHBI
IUTSL KQXKIIOW TeYr M B 00IIeM cilydae ero BiHsHHE Ha 3((EeKTUBHOCTH MpoIlecca HarpeBa ore-
HUTb CJIOXKHO.

Peanmzanus onricaHHOMW BBIIIE TEXHOJIOTHH TOBBIMIEHHS SHEProd(h(HEKTUBHOCTH U MTPOU3BO-
JUTEIbHOCTH HAarpeBaTEeNbHBIX IeYel OCYILECTBIIAETCS B IpelaraeMoil KaMepHOH Harpena-
TEJILHOM Me€YX C BBIKATHBIM 1OJIOM Ha ¢ur. 2 (pa3pes, Bua COOKY).

IIpumep 2.

B mpenBapuTenbHO MPOTPETYIO TeUb 3arpyalluCh TPH NWJIMHIPUYECKHE CTaJbHBIE 3aro-
ToBKH 001el Maccoir 300kr. Pasmepsl oTaensHOM 3arotoBku: quametrp 150mm, nnuna 730MM.
Martepuan 3arotoBku - ctaib 35. Temmeparypa ogHOW W3 TpPeX 3aroTOBOK, PACIOJIOKEHHOH B
LEHTPEe 10/a, U3MEPSIIaCh TPEMsI XPOMEIb-aTIOMEIEBBIMU TepMonapaMu (B LIEHTPE 3arOTOBKH,
Ha MOBEPXHOCTH M Ha Topiie). Temmeparypa paboueil KaMepbl MEUU TAKKE KOHTPOJIHPOBAIACH
TepMonapoi. Pacxon rasa Ha NpOTSKEHUU BCEr0 BPEMEHHM HarpeBa (PMKCHUPOBAICA IO MOKa3a-
HUSIM Ta30BOTO cueTdnka (tounocts m3mepenus 0,01m°). Tlox 3ajBurancs B 1edb M IPOH3BO-
JUICS HarpeB 3aroToBok 1o Temmeparypel B 860 T, cooTBercTByoLIel mpoieccy
TepMOooOpabOTKH 101 3aKayKy. HadanpHas TemmepaTypa 3arotoBku cocrasisuia 120 T.

o 3amannoi Temmepatypsl B 860 T (¢ mepemagom no cedenuto B 20 C) 3aroTtoBKH ObUIH
Harpetsl 3a 61 MmunyTy. [Ipn 3TOM OBIIIO M3pACcCX0IOBAHO 14,11am° npupoaHoro rasa. Temnepa-
Typa [ojiorpeBa Bo3/yxa, mojjaBaeMoro Ha ropexue, cocrasmia 110 T.

Pacuer KII/] meun my1st BEIOpaHHOTO peXMMa HAarpeBa Jajl CIeayroIue pe3yabTaThl. [lones-
HOE TEIUIO Ipoliecca, HeoOXoauMoe JUlsl HarpeBa Tpex 3arotoBok maccoil 300kr oT Temmnepary-
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pet 120 T nmo Temmeparypsr 860 T paccunThiBaIoCh 1Mo METOAMKE, MPEMIOKEHHON B paboTe
[13]. B pacuere Ha omuH Kuiorpamm 31o Temio paBHo 578,1x/x/kr. Torma mone3Hoe Termsio
mporiecca HarpeBa CTalbHBIX 3aroToBok paBHo: Qi = 578,1 x/Ixk/xr[300 kr = 173,43 M/ k.
Husmas Temnsora cropanus NPUPOJHOrO ra3a HpuHATa paBHOM 33,5 MI[X(/HMS. Tenno, noiy-
YEHHOE OT COKUTAHWS MPHPOTHOTO ra3a MpU pa3orpeBe MeUd U3 XOJIOIHOTO COCTOSIHHS PaBHO:
Q= 33,5MI[>K/HM3-14,11HM3 = 472,685M/1x. Takum ob6pazom, TeroBoit KI1J] paccmorpen-
HOTO PEXHMa HarpeBa CTAJIBHBIX 3arOTOBOK B MPEIBAPUTEIILHO PAa30TPETON TEYH COCTaBUII
N1 = Q/Qz = 36,7 %.Pacxon TorrBa Ha HarpeB MeTaLIa IPU 3TOM cocTaBuil 53,8Kr ycI0BHO-
ro TOIUIMBA Ha TOHHY METaJlIa.

Kak ciemyer u3 cpaBHUTENFHOW aHAIM3a YPOBHS TEXHWKH W HOBOM KOHCTPYKIMH TI€YH €€
cucTeMa peKyrnepaluy TeIula OTXOSIIUX JBIMOBBIX I'a30B MO3BOJISET MOJIE3HO YTHIN3UPOBAThH
OpOCOBOE TEIUIO HarpeBaTeIbHON IeYH JJIsl HarpeBa BO3/yXa Ha TOPEHUE U JIPYTHe TEXHOJIOTH-
YEeCKHEe HYX/Ibl, CYIIECTBEHHO CHU3UTh TEMIIEPATYPY OTXO/SAIIUX ra30B U TEIJIOBOE 3arpsi3HEHHE
OKpY>KaroIleu cpebl.

[IpumeHeHre aBTOMaTUYECKON CUCTEMbI PETYJIMPOBAHUS U YIPABICHUS TEXHOJIOIMUECKUMU
Y TETUIOTEXHUYECKUMH IPOIIeCCaMy B HArpeBaTEIbHOM 1e4H, MO3BOJISIET ONTHMH3HPOBATH COOT-
HOIIEHHE 'Ta3-BO31yX", pabOTy Me4u, CHU3UTh NMOTpeOIeHNE TOIUIMBA, YMEHBIIUTh OKaIMHOO0-
pa3oBaHME, MOBBICUTH KA4€CTBO TEPMOOOPAOOTKH, 0€3011aCHOCTh PabOThI TEIIOBOTO arperara.

Takum 006pa3oM HOBBIM KOHCTPYKTHB IIEUHOT'O ra30BOI0 arperara ¢ BBIKATHBIM IOJIOM U pe-
3yJIBTAThl WCCIIEAOBAaHUI TETNIOMAacCOOOMEHHBIX M THIPOAMHAMHYECKUX TEXHOJOTHUYECKHX pe-
KMMOB arperata CBUJETEIbCTBYET O TOM, YTO €r0 COBEPLICHCTBOBAHME IMO3BOJSET TOOUTHCS
VIy4IICHUs] pAaBHOMEPHOCTH HarpeBa M CHIDKEHHS yrapa MeTallla, IMOBBIIICHUS KauecTBa Tep-
MO0OOpabOTKH U CYIIECTBEHHOI'O CHIXKEHHS pacxoia TOIJINBA.

[TpoMbIITIEHHOE OCBOEGHHUE arperara OCyIecTBICHO Ha TeppuTopun bemapycu.
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