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(57) U3o6pereHne OTHOCHTCS K OOJIAaCTH IHPOIIH3a
YIIIEPOICOACPIKALIIX MAaTEPHATIOB U MOXKET OBITH HC-
TI0JTb30BAHO, HAIPUMEP, JUIS MepepadOTKH KYCKOBBIX
JPEBECHBIX OTXOJI0B WJIM OPUKETHPOBAHHBIX OTXO/IOB
PACTUTENIBHOTO MPOUCXOKIEHUS C LENbIO TOITYy4YECHUS
JpeBecHoro ymisi. Pa3paborano ycrpoiicTBo s mu-
pomH3a yniepoacoAepKalluX MaTepHaioB, BKIIOUAIO-
mee TOIIOYHOE YCTPOMCTBO, IO MEHBIIEH Mepe of-
Hy pabouyro KaMepy, BEITOITHEHHYTO C BO3MOXKHOCTBIO
OCYIIECTBICHHS KaK peXHuMa CyIIKH, TaK ¥ PEKUMa
MTUPOIIN3a UCXOIHOTO CHIPBS, IT0 MEHBIIEH Mepe OTHY
JBIMOBYIO TpyOy, TIPH 3TOM IO MEHbIIIEH Mepe OnHa
pabouast KaMepa peryupyeMo cooOIaeTcs ¢ Tonod-
HBIM YCTPOMCTBOM U IO MEHBIIEH MEpe OHOM JBIMO-
BOW TpyOOIi 1MOCpPEICTBOM KaHAJIOB, HANPABIIAIOMINX
MTOTOKH T'a3000pa3HBIX MPOIYKTOB CYIIKH U MTUPOIIN3A,
1 TI0 MEHbIIEH Mepe onHa pabodas kamepa cHaOxe-
Ha CPE/CTBOM JISI IUPKYISIIMN JIBIMOBBIX T'a30B, CO-

OO0IIAFOIIMMCS C TOTIOYHBIM YCTPOHCTBOM, U ITO MEHbB-
el Mepe OIHY EMKOCTb IS ChIPhsI, KOTOpasi BBIIIO-
HEHa ¢ BO3MOXKHOCTBIO pa3MeIleHHs ee B pabodeil Ka-
Mepe, IPH 3TOM CPEICTBO VISl IUPKYIISIUH JBIMOBBIX
ra30B MPEICTABISAET COOOH N30IMPOBAHHBIN TEIIO00-
MEHHUK, NPOXOASIIMN 110 MEHBLIEH Mepe depe3 of-
Hy pabodyio KaMepy B HETOCPEACTBEHHOH ONM30CTH
0T eMKocTe#i ¢ ceIppeM. CIIoco0 mIpoIH3a yriaepoco-
JIEpXKaINX MaTepPHAIOB BKIIOYAET IPEABAPUTEIHHYTO
MIOATOTOBKY CBIPBS, 3arPy3Ky CHIPbsI B €EMKOCTH, pa3-
MELIEHNE EMKOCTEH € ChIPbEM 110 MEHBLIEN MEpE B O11-
HOM pabodeit KaMepe yCTpoicTBa ISt MHUPOIIH3a yTiie-
PpOzCOAEpKALINX MAaTEPHAJIOB, UMEIOIIETO PETYINpye-
MoOe COOOIIeHHE IO MEHBIIIeH Mepe oHON paboyueii ka-
MEpBI C TOIOYHBIM YCTPOMCTBOM U 110 MEHBIIENH MEpe
OIHOH IBIMOBO TpyOOH, HArPEB CHIPHS 110 MEHBIIEH
Mepe B OTHOM pabodel kamepe ¢ 00eCTIeYeHHEM CyTII-
K 1 IUPOJIN3a CBHIPBS C BBIZICTICHUEM I1apa U ITHPOJTU3-
HBIX Ta30B, OTBOJ MMPOJU3HBIX ra30B HA JIOXKHI, BbI-
IPY3Ky €eMKOCTEH C TOTOBBIM ITPOIYKTOM M3 Kamep, OT-
JIMYAOLIANCS TEM, YTO HAarPEB CHIPhSI 00ECIICUNBAIOT
Iy TEM IIPOITyCKaHH JHIMOBBIX Ta30B 110 MEHBINEH Me-
pe uepe3 OANH H30IMPOBAHHBIN TEMIIO0OMEHHUK, IPO-
XOIAIINN TI0 MEHBIIEH Mepe depe3 OgHy pabodyro Ka-
Mepy B HEMOCPEICTBEHHOW OJM30CTH OT €MKOCTEH C
CBIPBEM.
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YCTPOUCTBO JUJISI MAPOJIN3A YIJIEPOJICOIEPKAIINAX
MATEPHAJIOB U CIIOCOB ITNPOJIN3A YI'JIEPOJCOJAEPKAIIIMX
MATEPHAJIOB

HszobpeTenrie  OTHOCHTCS K OONAacCTHM NHPONH3a  YIrIEPOACOMEPIKAIIIX
MaTeprajioB U MOXET OBITh HCIOIB30BaHO, HAIIPUMED, JUIA NepepabOoTKH KYCKOBBIX
APEBECHBIX 0TXOJ0B UK OPUKETUPOBAHHEIX OTXOZOB PACTUTENLHOIO TIPOUCXOKICHIA

C IICJIBIO HOJYICHUS JPCBCCHOT'O YIILA.

i

HspectHa ycraHoBKa [ NPOU3BOACTBA JPEBECHOrO VIA, ONMCAaHHAs B
aBropckoM cBujerenbecTBe CCCP Ne 1790209, Bxmouarormasi MEYHYIO KaMmepy C
TOLOYHBIM YCTPOACTBOM, HaJ KOTOPHIM YCTaHOBIEHA PETOPTa C OTBEPCTUSAMH I
BEIXOJ/Ia IIapora3oB, IPY 3TOM C NEIBI0 YMEHBIIEHUS Pacxoja TOILINBA, MOBBLIEHUS
MPOU3BOIUTENBHOCTH  YCTAHOBKM, yIOY4YNIEHHMs KauecTBa YyIid, a  Takke
HpeN0TBPalIeHAA BEIOpOCca IaporasoB UPOJH3a B aTMOc(hepy OTBEpCTHS [Jisl BEIXOJA
[1apora3oB BHIONHEHHI B HIJKHEH YacTH peTOpTHl, IedHas Kamepa cHabKeHa
pasMeIleHHKIM BHYTpH Hee 1O BEPTHKATHHON OCH [PUCIOCOONEHHEM s
UUPKYJAIMA  JIBIMOBBIX Ta30B OT CXHUraHusi Tomnimea. llpucmocoGrienue s

OUPKYIEAIMAA ABIMOBBIX TI'da30B OT CXUIraHWA TOIUIMBA MOXET IIPEACTaBILITH coboit

MUPKYJISAIHOHHYIO )KapOBYIO TPYOY, pa3sMEIeHHYIO BHYTPH PETOPTEI COOCHO.

K HemocraTkaM OIMCHIBAEMON YCTAHOBKH MOXKHO OTHECTH OTCYTCTBHE
BO3MOXHOCTH OIEPATHBHOIO PETYIMPOBAHUA TEMIIEPATYPEl BHYTPH PETOPTHI, YTO
CHIDKAeT Ka4eCcTBO IMOJNy4aeMoro yrid. IIoMuMo 3TOro, 4acTe MCXOTHOTO CHIPbA,
HaXoJAIIascs B HENOCPEACTBEHHOM KOHTAaKTE € XapoBO# TpyOo#, o30isgeTcs, 4ToO
BJIEYET 33 COOOM CHIDKEHHE BBIXOZa TOTOBOTO MPOAYKTA ¥ YBEIUYEHNE €I0 30IHHOCTH.
Ilpu morpyske-pasrpy3ke KOHTEHHEpa B KaMepe CYIIECTBYET OMAaCHOCTH IOIYYEHHS
TpaBM OOCIYKHBAIOLIETO NEPCOHANA BBUAY pabOTHI Hal OTKPLITOH KaMepoil B 30HE

BBICOKHIX TEMIIEPATyp.



Kpome ToOro, oTCyrcTBHE BO3MOXHOCTH PEryIHMPOBAHHS TeMIEPaTypHI
TCIUIOHOCHUTEN  IPHBOAUT K HEOOXOAMMOCTH  HCIONB30BAHUS  DPETOPT U3
KAPONPOYHOH KOPPO3UOHHOCTOMKOH cTamu. IIpm wHcHoNB30BaHUM pETOPT U3
YTJICPOMMCTOM CTald CHWKAETCA MX HAJeXHOCTh M JOJIOBEYHOCTh. J[id
BEPTUKAIBHOM MOTPY3KU-BBITPY3KH KOHTEHHEPA M3 KaMephl HEOOX0IMMO IPUMEHEHHE
TPY30MOABEMHBIX YCTPOUCTB. DTH (aKTOPH! IPUBOAAT K IIOBBIICHUIO MaTepHAaIbHEIX
3aTpaT ¥ CHIKCHUIO OKOHOMHUYECKOH d(QGEKTHBHOCTH BHEOpEHU IIONOOHOM

YCTAaHOBKH.

Taroke U3BeCTHA YCTAHOBKA VIS IIPOM3BOJICTBA JPEBECHOrO VI, ONHCAHHAS B
nareHre PD Ne2027735, comepxamas, M0 MEHbIIEH Mepe, OfHY TEYHYIO KaMEpy C
BEIGMHBIM KOHTEHHEPOM Jjist 00pabaTEIBaeMOit IPEBECHHEL, TOIIKY C 5KapOBOH TpyOoii
U CHCTEMY Ta30X0JI0B, IPH 9TOM KOHTEHHED BHIIOIHEH B BUIE €MKOCTH C KPBIIIKON
JHUINEM, B LEHTPAIBLHON YacTH KOTOPOH BEPTHKAILHO YCTAHOBICHA BBHITOJHEHHAS
nepopUpoBaHHOH kKapoBas TpyOa, OTKPEITAs CO CTOPOHBI KPHIIKH H IHHIIA
€MKOCTH, a CHCTEMa TIa30XOJ0B BKIHOYAET IIOCIEOBATENHHO pACIIOJIOXKEHHEIE
KapoBylo TpyOy, NPOCTPAaHCTBO MEKTY CTCHKaMU KaMephl W KOHTeHHepa W

OTBOJIIIMH Ta30XoI.

K HemocraTkaM OIMCHIBAEMOH YCTaHOBKH MOXHO OTHECTH yMEHBIICHHE
pabogero oo6beMa KOHTEHHepa IS Chiphs BBUAY pa3sMeIeHHs B KOHTeHepe XapOBOi
TpyObl. Taroke HeTOCTaTKOM SBIAETCS OTCYTCTBHE BO3MOXHOCTH ONEPATHBHOLO
PEryJIUpOBaHUs  TEMIICpATyphl BHYTPH KOHTEWHEpa, YTO CHIIKAeT KauyecTBO
MOJIy4aeMoOro  yrii. IToMEMO 5TOTO YacTh HCXOJIHOTO CBIphsI, HaxoAsmiascs B
HEITOCPEACTBEHHOM KOHTAKTE C XKapoBOU TpyOOif, 0304€TCs, YTO BIEYET 3a coOOit

CHHJKCHHE BBIXO/1a T'OTOBOTO MPOAYKTA U YBEIHYEHUE €0 30JIbHOCTH.

Kpome Toro, OTCYTCTBHE BO3MOXHOCTH DEryIMPOBAHHS TEMIEPATYPHI
TEIJIOHOCUTENS MPUBOAUT K HEOOXOMMMOCTH MCIONB30BaHUSA KOHTEHHEpa U3
XKapOIPOYHOH KOPPO3HOHHOCTOMKON cramd. Ilpy Hcmonb3oBaHUM KOHTEHHEPOB U3
YTICPOJUCTOH  CTalM CHIDKAETCA MX HAASXKHOCTH M JIONTOBEYHOCTH. Jld

BEPTHKAIIBHOM HOTPY3KU-BBHITPY3KHM KOHTEHHEpa U3 KaMepsl He0OX0(MMO IIpIMEHEHNE



TPY30IIOABEMHBIX YCTPOUCTB. DTH (aKTOPHI MIPHBOMAT K TTOBBIIECHIIO MaTePUANBHBIX
3aTpaT M CHIDKEHHIO 3KOHOMHYECKOH 5(¢EKTHBHOCTM BHEIPEHMA IOJOOHOM
ycranoBkH. Ilpu norpyske-pasrpyske KOHTeHHepa B KaMepe CYIIECTBYET OINAaCHOCTS
HOIy4eHUs. TpaBM OOCIyXHMBAIONIETO IIEPCOHANA BBHAY paOOTEI Haj OTKPHITOM

KaMepo# B 30HE BHICOKUX TEMIIEparyp.

Haubonee Omm3skuM aHAIOroOM 3asgBIIEMOTO PELICHWsS SBJAETCS YCTPOMCTBO
ISl MHAPOIM3a YIrIIEPOACOAEPKAIUX MaTEepHalloB, OIMCAHHOE B MareHTe PO
Ne 2236435, primodaronee TOIOYHOE YCTPOHCTBO, 110 MEHBUIEH Mepe, OJHY pabodyro
KaMepy, BBHIIOIHEHHYIO ¢ BO3MOXKHOCTBIO OCYIIECTBICHUS KaK PEXXUMA CYIIKH, TaK U
peXuMa IMIPOJIN3a UCXOLHOTO CHIPBA, TI0 MEHBIIEH Mepe, OJ[HY JBIMOBYIO TPyOy, IIpH
9TOM, II0 MEHbBINEeH Mepe, ogHa pabodasd KaMepa PperyaupyeMo coobmaercs ¢
TOIOYHBIM YCTPOHUCTBOM H, 110 MEHBIIEH Mepe, OJHOMN JBIMOBOM TpYyGO#i IIOCPEACTBOM
KaHaJIOB, HAIIPABIIIOIINX MOTOKK ra3000pa3HbIX IPOIYKTOB CYHIKH U MTUPOJIN3a, U, TI0
MeHbIIEH Mepe, OmHa pabouas KaMepa CHaOXEHA CpEICTBOM M IUPKYJISAINA
ABIMOBBIX Ia30B, COOOIIAIOIMMCS C TOIOYHBIM YCTPOUCTBOM, H, 10 MEHBIIEH Mepe,
OIIHY €MKOCTB UL CBIPBS, KOTOpas BHIIONHEHA C BO3MOXKHOCTBIO pa3sMeEllEeHHs €€ B
paboueli kamepe. PerymipoBaHHe OCYIIECTBISeTCA IMIHOEPHBIMU 3aJBIDKKAMHI IS
KaX[OOH KaMephl, 4T0 OOECHednBaeT pPEeryIMpOBaHHE TeMIIEpaTyphl B paboumx
kaMepax B puanasone 500-700°C, u BBHIIONHEHO C BO3MOXHOCTBIO paGOTHl B pesKIMe
NEPUOJMYECCKOT0 JOKUra maporasoB. EMKOCTE I ChIpes mpeAcTaBiseT coOoi
KOHTCHHEPEI, YCTAHOBICHHBIE Ha KOJBIEBEIX BHICTYIIAX BHYTPH paboumx KaMmep, a B
BEPXHEH YaCTH KaXI0T0 KOHTEHHEpa BBINOJIHEHO OTBEPCTHE IS BHIXOIA Iaporasos,
IIpH 5TOM OTBEPCTHS COCAUHEHHI C IOMOWIBIO KOJIEH TPYO W TpyOONIpOBOIOB C
TOMOYHBIM  YCTPOMCTBOM [N CXKHUraHus Haporas3oB. IlpucmocobneHms — uis
IUPKYJSIUAM JTBIMOBBIX Ta30B HMMEIOT BBIXOJ B JIBIMOBYIO TPYOY M IPEACTABISIOT

co0oii cTeHKH, 06pa3yIollye KaHalbl, ¢ IUPKYIUPYeT JIMOBOI Ia3.

K HeocraTkaM ONMCAHHOTO PEHICHUSI MOKHO OTHECTH TO, 9TO JEIMOBEIE Ta3El,
ABJBIOIIMECS TEIIOHOCUTENAMH, HEIMOCPEACTBEHHO KOHTAKTMPYIOT CO CTEHKaMU
KOHTEliHepa, pa3MeUICHHOro B pabodedl kamepe, HMCIIONB30BaHUS KOHTEWHEpa W3

’KapONIPOYHON KOPPO3MOHHOCTONKOH cramu. Ilpn wmcnonb3oBanuu KoHTeiiHepa u3



YTTIEPOUCTON CTalld CHIDKAEeTCs WX HAIEKHOCTh M JONTOBEYHOCTH. OTCYTCTBHE
BO3MOXXHOCTH IIepepaclpesieNleH s Tenaa MeXIy KaMepaMd B XOJe OCYIIECTBICHAS
TPOIIECCOB CYIUKH HIIM IMPOJIX3a BBI3BIBACT 3aTPyOHECHHS IIPH HEOOXOXUMOCTH
OCYIIECTBUTH ObICTPOE M 3(Q(EKTUBHOE TEPMOPETYIUPOBAHUE, YTO HPHUBONHT K
CHIDKCHUIO Ka4ieCTBa ¥ KONMYECTBA KOHEUHOrO MNPOMYKTA. [l BepTHKATBLHOM
HOTPY3KU-BBITPY3KM ~ KOHTEHHepa M3  KaMephl = HEOOXOAMMO  IpUMEHEHHE
IPY30IIO{bEMHBIX YCTPOUCTB. OTH (PAaKTOPEI IPUBOMAT K MMOBBIMIEHUAIO MaTEPHaTbHBIX
3aTpaT M CHIKEHHMIO SKOHOMMYECKOH 3(QEKTUBHOCTH BHEApPEHUS IOJ0OHOI

YCTaHOBKH.

B ocHoBy u300peTeHMs TmOCTaBlIeHa 3aja4a pa3paboTaTh YCTPOMCTBO It
IMPOJIK3a  YTICPOACOJCPKAINMX  MAaTEpUaloB, KOTOPOE 34 CYET  CBOETrO
KOHCTPYKTHBHOTO MCIIOJIHEHH S II03BOJIUT 0OECTIEYHTE OCYIIeCTBIeHUE 3G HEKTUBHOTO
PEryIMpOBaHU TEMIIEPATYPHOTO peXKMMa B paboumMx KaMepaX BO BpPeMs PEXHMOB
CYWIKH M NHPOJIM3a, BO3MOXHOCTE IEPEpaCIpENeNICHHs Telia MeXIy KaMepaMH B
Cilydae HEOOXOJAMMOCTH, 4YTO B CBOIO OUepeah OOECIEeYUT BBICOKOE KauecTBO
[IOJTy9aeMOT0 MPOAYKTA, a TaKXkKe 3KOHOMHUUECKYIO (P (EeKTUBHOCTS, JOJITOBEYHOCTD,

BKOJIOTHYHOCTE B 0€30IIaCHOCTh O6CJIy}KI/IBaHI/Iﬂ 3agBIIsIeMOM YCTaHOBKH.

Eme oxmoli 3amaueit 3agB1s1eMoro u300peTenus ABgeTca pa3paboTKa crocoba
IMUPOJIM3a YIIEPOACOACPKAIINX MaTepUaloB, KOTOPHIH 3a CYET MCHIOIb30BAHMA
YCTPOMCTBA ISl THMPONH3a YIIEpOACOAEPKAIIHX MATEPHANOB, 00JaNAIONUIECTO
OIIHCaHHBIMHU BBIIIIE IIPEUMYIIECTBAMH, IIO3BOJISIET OCYIIECTBIIATE
BEICOKO9( (DEKTUBHEIN, SKOJOTHYHEIH M Ge30IacHEI Mpollece MOMTYYeHHs TIPOIYKTOB

IIEpOJK3a YIriIepoACOoAepKaIluX MaTCpHUalIOB.

ITocrapnenHas 3ajaya pemaeTcs TeM, YTO pa3paboTaHO YCTPOMCTRO Jiis
NHPOIIH3a YIIEPOJCOACPKAIINX MATEPUATIOB, BKIFOUAIOIIEE TOMOYHOE YCTPOHCTBO, TI0
MCEHBIIEH Mepe, OAHYy pabodylo KaMepy, BHIIONHEHHYIO C BO3MOXKHOCTBIO
OCYHIECTBJICHHA KaK PeXUMa CYIIKH, TAK U PEXHAMA IUPOIH3a HCXOJHOIO CHIPhS, 110
MEHBIIEH Mepe, OIHY ABIMOBYIO TpyOy, IIpH 5TOM, [0 MEHBIIEH Mepe, oJHa pabodas

KaMepa PEryIMpyeMo COOOIAETCst ¢ TONOYHEIM YCTPONUCTBOM M, [0 MeHBIIeH Mepe,



ONHOM JIBIMOBOW TpybOH IIOCPENCTBOM KaHANOB, HAIpPABIIOMHX OTOKH
ra3000pasHbIX TPOAYKTOB CYITKH M MHPOJIH3a, U, 10 MEHBUIEH Mepe, ofHa pabouas
Kamepa CHaOXXeHa CPEeJCTBOM UL HUPKYJIAIMH ABIMOBBIX I'a30B, COOOUIAIOMMMES C
TOMOYHEIM YCTPOHCTBOM, M, II0 MEHBLUIEH MeEpe, OHY €MKOCTh IS ChIphA, KOTOpas
BBIIIOJIHEHA C BO3MOXHOCTHIO pasMENIEHUS ee B pabodell kaMepe, Pl 9TOM CPEICTBO
Ald  NUPKYISIUK  ABIMOBBIX  Ta30B IPEACTaBIAeT cOOOHM  M30IMPOBAHHKIH
TEIIOOOMCHHUK, NPOXOIAUIMA 4epes, o MEHBIIEH Mepe, OfHy paboduyro Kamepy B

HeHOCpeﬂCTBeﬂHOﬁ OJU30CTH OT EMKOCTEH ¢ CBhIPBEM.

IMox ¥30MMPOBAHHBIM TEILIOOOMEHHHUKOM HOHUMAIOT JIFOOBIE TEII00OMEHHUKH
IIOBEPXHOCTHOTO THIIA, T7I€ OTCYTCTBYET HENOCPEACTBEHHEIM KOHTAKT TEIIIOHOCUTEIIS,
B YaCTHOCTH JIBIMOBEIX T'a30B, C BHYTPEHHHM 00heMoM pabouux Kamep, a mepeiada
TEIIa B TaKOM TEIIOOOMEHHUKE OCYIIECTBILAETCS depe3 TBEPAYIO CTEHKY TpyO, u3
KOTOPBIX TEMIOOOMEHHUK COCTOMT. ONMCAHHBINA HM30IHMPOBAHHEIH TEIIOOOMEHHUK
IIPOXOAUT 4Yepe3, [0 MeHbUIEH Mepe, OfHy pabouylo KaMepy B HEIIOCPENCTBEHHOMN
Omm3ocTH OT eMKocTelf ¢ CHIpheM, IPH 3TOM HCKIFOYAETCA HEIOCPEACTBEHHBII
KOHTAKT CHIpbA C JABIMOBBHIMH a3aMH, KOTOPHIE MMEIOT BHICOKYIO TEMIIEPATYpy, TeM
CaMBIM 00ECIIeYMBACTCA MAKCHMAILHO PABHOMEDHEIH IIPOTPEB HCXOAHOTO CHIPHS H

IIOJIYYCHHUC KOHCYHOI'O IIPOAYKTA BBICOKOI'O KaYECTRA.

IlenecoobpasHoli sBsSETCS TaKas Peanu3allsl yCTPOHCTBA, NPH KOTOPOH OHO
COJIEPXKHT, TI0 MEHBIICH Mepe, OAHY Hapy NapalelbHO paboTaomMX pabouux KaMmep,
KaMepy CYIIKH ¥ NHPOJU3a. JTO MO3BOJAET OOECTIEUNTH HENPEPHIBHOCTH HpoLecca
nepepaboTKU YIIepOACOAEPXKANIMX MATEPUANOB, HOCKONLKY Bce paboume KaMepbl
YCTpOMCTBA HUMEIOT OJIMHAKOBYIO KOHCTPYKIIHIO, YTO MO3BOJSET OCYIIECTBISTH B
KaXJIo# KaMepe IONepeMEHHO KaK IIPOIIECC CYIIKH, TaK W IMPOIECC MHpONM3a, 0e3
HEOOXONIMMOCTH BBITPY3KH E€MKOCTCH C CHIPbEM, 4TO B CBOK OUEpeIb II03BOJISET
YMEHBIINTE MaTePHATbHBIE PACXOIBI HA OCYIIECTBIICHUE IPOI[ecca MUPOIIN3a, a TAKKe
COKPaTHTh BPEM: OCYIIECTBICHUS MPOIECcca IUPOIN3a YIIEPOACONESPKAIETO ChHIPh

OT MOMCHTA 3arpy3KH ChIPhA N0 IIOJIYYCHHI I'OTOBOI'O HOpOoayKTa.

Taroke nenecoobpasHoit ABIAETCS Takas peanu3alys yCTpOMCTBA, IPH KOTOPOI



M30JIMPOBAHHEIN TEMIOOOMEHHHK BBIIONHEH TakuM o0pa3oM, YTo obecleumBacT
IIUPKYJAIHMIO IBIMOBBEIX Ta30B Yepe3 KaMepy IHpPOJu3a B KaMepy CYIIKH, TO €CTh B
OfHY M3 pabodmxX KaMep ¢ TIOMOINBIO H30JMPOBAHHOTO TEIIOOOMEHHHMKA MOIACTCS
TEMJIO OT TONMOYHOIO YCTPOMCTBA IIOCPEACTBOM IIPOIMYCKAHMs JLIMOBBIX TId30B,
HMEIOIUX BBICOKYIO TEMIIEparypy, MOCTAaTOYHOE JUI OCYIECTBIEHHS IIpolecca
IAPONK3a, & B JAPYTYI0 pabouyio KaMepy IOAeTCs OCTATOYHOE TEIUIO, KOTOPHIM
00Ia/ialoT  ABIMOBBIE Taskl TOCNE IPOIYCKAaHHWS WX 10 HM30IMPOBAHHOMY
TEIUNIOOOMEHHUKY Hepe3 KaMepy IHMpONH3a, NOCTATOYHOE MM OCYIIECTBICHHS

IIponecca CymKku ChIphA.

IpeanouTuTensHO KaHANBI, HAIPABIIAIOLINE IOTOKH Ta3006pa3HBIX HPOLYKTOB
CYNIKH H MHPONK3a, CHAOXEHhl MHUOEpaMH, BBITIONHEHHHIMH C BO3MOXHOCTBHIO
CHHXPOHH3AIMH BpeMEHU paboThl Iapkl pabourx KaMep MOCPEACTBOM PEryIipOBaHIs
TEMIICPATYPHOTO pekuMa B pabouMX KaMepaX BO BpeMs PEXMMa CYIIKH U pexuMa
muponusa. Takas peanusalus 3agBISEMOTO YCTPOHCTBA IMO3BOJIAET OIEPATHBHO H
3($peKTUBHO NEPEKIFOYATE KAMEPY U3 PEKUMa CYIIKH B PEKUM IIPONA3a U HA060POT
6e3 HEOOXOXMMOCTH TIEPECTABIATE EMKOCTh C CHIPbEM U3 OIHOM KaMepH B APYTYIO, a
TAlOKE IIO3BOJSICT MPHM HEOOXOAWMOCTH YBEIMYMTH WM YMEHBIIUTH BPEMS
NpOTEKaHust MO0 CYWIKHM, NH6O NHponu3a, YTOOBl MAKCHMAlbHO paIMoOHAIbLHO
HCHONB30BaTh TEIUIO JBIMOBBIX Ta30B, LHUPKYIHPYIONMX B  W30JIMPOBAHHOM
TEIUI00OMEHHMKe. BO3MOXHOCTH OIEPaTHBHOrO PEryIMpOBaHHS TEMIEPATYPHl B
paboyux Kamepax IO3BOJSET OOECHEUUTh OE3WHEPIMOHHOCTh YCTPOMHCTBA, a TaKXKe
obecrieunTs  6€30IaCHOCTE  PaGOTEL  OOCIY)KUBAIOMIETO MEPCOHANA 3a  CUeT

HUCKIIIOYCHUA H€06XOI(I/IMOCTI/I pa6OTLI II€pCoHAJIa B 30HC BBICOKUX TEMIIEPATyp.

HCJICCOO6pa3HBIM SABJEACTCA BBIIIOJIHECHHE pa6oq1/1x KaM€p ¢ BO3MOXHOCTBIO UX
FEpMETH3aIUU ITOCIIE PAa3sSMEIICHUI B YKAa3aHHBIX KaMepax, I1o MEHBIICH Mepe, OJTHOM
C€MKOCTH i1 CBEIPBA. BosmoxnocTs FCpMECTHU3aAIUN  KaMCPEI CHOCO6CTByeT
YCTAaHOBJICHHAIO BHYTpH KaMEp OIPEHAEIECHHOTO TCMIICPATYPHOTO peXuMa U
U30LITOYHOIO JaBJICHH, YTO B CBOXO OY€PEAb II03BOJIACT yHaATh IIPOAYKTHI CYIUKHU
Ui TUpoJin3da U3 KaMEpEI. HpeI[HOIITI/ITeJ'ILHO KaM€EpEbI yCTpOﬁCTBa BEITIOJTHEHBI C

BO3MOXKHOCTBIO OTBOJIa IIapOOOPasHEIX NMPOAYKTOB CYIIKH B atMochepy, a TakKe ¢



BO3MOXXHOCTBIO TIOJTHOI'O OTBOJA HMHUPOJIM3HEIX Ta30B Ha JOXUT. Taxkas peain3anug
3ajABILIEMOTO ychOI‘/'ICTBa MMO3BOJIET O00eCIeUnuTh BBICOKYIO  3KOJIOTHYCCKYIO
6e30macHoCTh YCTPOﬁCTBa B BHUAY TOTO, YTO IIOJIHOCTBIO HCKIIOYAETCAd IIOIIaJlaHHC

BpeIHBIX IPOAYKTOB IMPOJM3a B atMochepy.

Hpyras mnocTaBleHHas 3aJada pEIMIaeTcs TeM, YTO pa3paboTaH cHocob
MUpONM3a  YIIEPOACOACPXKAIIMX MAaTephaioB, BKIIOYAIOMME IIpeiBApUTEIBLHYIO
IIOJTOTOBKY CBIPBS, 3arPY3Ky CHIPbS B €MKOCTH, Pa3MEIIEHHE €MKOCTEH C CHIPbEM B,
HO MEHBIOICH Mepe, oOnHONW paboded Kamepe YyCTpOMCTBA UL  IHPOJIM3a
YIIIEPOACO/EpXKAIUX MAaTEpHaioB, MMEIOIIEI0 PperyaupyeMoe CooOIIeHHe, [0
MEHBILIEH Mepe, OfjHON pabouelf KaMepHhl ¢ TOMOYHEIM YCTPOHCTBOM H, TI0 MEHbIIEit
Mepe, OIHOM IHIMOBOM TPYOOH, HArpeB CHIPhS B, IT0 MEHBIIEH Mepe, OIHOM paboueii
KaMepe ¢ OOeCHeYCHHEM CYNMIKM M IHPONM3a CHIPbS C BHIJEIEHHEM Iapa M
IUPOJM3HBIX Ta30B, OTBOJ IHPOJHM3HBIX ra30B Ha [IOXKWT, BEITPY3KY €MKOCTEH C
TOTOBBIM TPOAYKTOM H3 KaMep, TIpPH 3TOM HArpeB CHIPhS 00ECIEUMBAIOT IIyTEM
IOPONYCKaHUS IBIMOBBIX Ia30B 4Yepe3, MO MEHbINEH Mepe, OIWH H30JIUPOBAaHHEIM
TEIIOOOMEHHHK, NPOXOMAIIME Jepes, 0 MEHBIIe Mepe, ofHy pabodyio Kamepy B

HETIOCPEACTBEHHOM OIM30CTH OT EMKOCTEH € CHIPHEM.

OmnucanHeIil crmocod Harpcsa ChIpbs € HUCIIONB30BAHHUEM TCINIA, IEPEHOCUMOTO
ABIMOBBIMH  I'a3aMH{, MIHUPKYJIHMPVIOIIMMH B H30JIMPOBaHHOM TBHJ'IOO6M6HHI/IKG,
IIO3BOJIAECT HCKIIIOYUTH HCHOCpe)ICTBEHHBIﬁ KOHTAKT ChIpbs C ABIMOBBIMH Tra3aMu,
KOTODPBIC UMCIOT BBICOKYIO TEMIIEPATYPY, TEM CaMBIM UCKIIOYACTCA O30JICHUE CBIPBA U
oOecrieunBacTCss MaKCHMMAaJILHO paBHOMCpHLIﬁ IIpOrpeB UCXOAHOIO CBIPBI, 4YTO
06yCJIaBIII/IBaeT IIOJTY4CHHUE KOHEYHOI'O IIPOJAYKTAa BBICOKOTI'O KadvecrBa, a TaKXke
BEICOKHUIA KOJIMYECTBEHHEBIM BBIXOJ KOHCYHOI'O HpOAYKTaA. Hcnons3oBanne
HU30JIMPOBAHHOIO TEIUIO0OOMEHHHKA [T03BOJLIET OCYHICCTBUTH BCI)Q)GKTI/IBH}’IO U MOJIRYIO
H30JLIOUIO0 AOBIMOBBIX T'a30B OT BHYTPCHHETO o0beMa pa60tmx KaMep, IOCKOJIBKY
HUCIIOJIL30BAHKEC PA3JIMYHOIO0 poJa 3acCIOHOK B HOPOTOTHIIC TIOJIHOM n30Jinul HE

obecrieyuBaerT.

LfenecoobpasHoil sBIAeTCA Takas peanmusalus crmocoba, IpH  KOTOPOid



UCIONB3YIOT, 110 MEHBIICH Mepe, OfHY Iapy MapallelsHo paboTarommx paboumx
KaMep, KaMepy CYyIIKHd M IHpoiu3a. ODTO IO3BOIIET 00ECHEYUTh HENPEPHLIBHOCTH
npomecca MepepaboTKi YIIIepoACoAepKalInX MaTepHaioB, OCKOIBKY Bee paboune
KaMepel ~ YCTPOMCTBA MMEIOT OAMHAKOBYIO KOHCTPYKUHMIO, YTO IO3BOJIIET
OCYIIECTBILATh B KaXI0H Kamepe HOHCpCMeHHOAKaK IpoIlecC CYIIKH, TaK B TPOLEecc
nUposm3a, 6e3 HeoOXOOMMOCTH IEpPerpy3Kd eMKOCTEH C CHIpheM. BO03MOXHOCTEH
TOPHU30HTANILHOW  HOTPY3KH/BBITPY3KH ~ €MKOCTE€ M3  KaMephl  MCKIIOYacT
HEOOXOAMMOCTh ~ WMCIIONB30BAHAS TPY30IIONBEMHBIX  YCTPOMCTB. ITH  (aKTOpHI
HO3BOJIAIOT YMEHBLIATH MAaTCpPUANbHBIE pPACXOABl Ha OCYIIECTBIECHHWE IIpoIecca
IIUpONU3a, a TaKXKe COKPATUTh BpPEMs TEXHOJOTHYECKOrO IpoLecca OT MOMEHTa

3arpy3KH CHIpbs IO HOIYyYEHHUs TOTOBOTO TPOAYKTA.

I[lenecoobpasHbIM ABIIAETCS MPOITYCKAHUE JBIMOBBIX I'a30B 4Epe3, 0 MEHEINEH
Mepe, OIWH M3OJIMPYIOIMHA TEmIoOOMEHHHK depe3 KaMepy NHpONN3a B KaMepy
CYmKH, TO €CTh B OJHY M3 pabodyuxX KaMep C IOMOINBK) W30IUPOBAHHOTO
TEIJIOOOMEHHUKA IIOJAETCA  TEMIO OT TOHOYHOTO YCTPOMCTBA IOCPENCTBOM
HPOITYCKaHUsS JBIMOBBIX Ta30B, HMEIOMMX BBICOKYIO TEMIIEPATYPY, JOCTATOYHOE I
OCYIICCTBIIEHMS TMpollecca MUPONU3a, a B JAPYrylo pabouyio kamepy mMojaeTcs
OCTaTOYHOE TeIJI0, KOTOPHIM 00NaJaroT ABIMOBHIEC Ta3bl IOCHE IIPOMYCKAHMS MX II0
W30JIMPOBAHHOMY TEIIOOOMEHHHKY dYepe3 Kamepy NHpONM3a, JOCTATOYHOE JUIsL

OCYHICCTBJICHUS IIpOLECcCa CYIIKH ChIPhA.

IlpennodrurensHo BpeMs pabOTHI Mapsl HMapallleNbHo paboTaromuX paboumnx
KaMep CHHXPOHU3UPYIOT, 3aMeATIAA/yCKOPssL IPOIece MUPONU3a ONHUM U3 CIOCOOOB,
BHIOpaHHBIX M3 TPYNNBl, BKIIOYAMOMEH  yMEHBIIEHWE/YBEIMYECHHE  TONAYU
IIUPONM3HEIX Ta30B B TONOYHOE YCTPOHCTBO; YMCHBUICHHE/YBEIHYEHUE IOTOKA
ABIMOBBIX Ta30B Yepe3 W30NUPOBAHHBIA TEMIOOOMEHHUK, MO MEHBIIEH Mepe,
9aCTUYHO  3aKPBIBAs/OTKpEIBag Iubep, pPaclONOXKEHHBIH B  M30IMPYIOIEM
TCIIOOOMEHHVKE; TyTeM OTBOAAa H30BITOYHOTO Tellla MUHYS pabodyio Kamepy.
YMeHbleHe/yBeIMYeHAE TI0Aa4l [HPOIU3HEIX [a30B B TOIMOYHOE YCTPOMCTBO, a
TakKe YMEHBIICHUE/yBEMYEHHE IIOTOKA JBIMOBEIX Ta30B Yepe3 HM30IMPOBAHHEI

TEIIOOOMEHHUK C IIOMOIIBIO IIII/I6CpOB IIO3BOJBICT TEXHOJIOTUYCCKHA IIPOCTO U 6LICTpO



OTPEryIMpoBaTh OOBEM TEMIOHOCHTENS, IOJaBaeMoro B paboume kamepsl. Ilon
OTBOZOM W30BITOYHOIO Tenjga MHHYS pabodylo Kamepy CIeAyeT HOoapa3yMeBaTh
TMOOBIE TpHEMIIEMBIEC JEHCTBUS 10 YTHIM3AMMH HIM HCIOIB30BAHUIO M3GBITOUHOTO
TelIa, HalpAMEP, OTBOJ M30BITOYHOTO TeIIa B arMocdepy MM HCHONb30BaHHE €ro

JUI Hpe,HBapI/ITeJIBHOfl CYHIKH CHIPbA, IIOXOTPEBA BOABI M T. /.

Tawxe mpeanmouTuTensHO BpeMs pabOTH Mapsl MapajieldbHO paboTaroIuX
pabouux KaMep CHHXPOHM3HPYIOT, YCKOPSS/3aMeisAsd MPOLECC CYMKH OIHHM W3
croco00B, BHIOPAHHEIX U3 TPYIIE], BKIIOUYANOIIECH yBeINYeHHe/YMEHBIICHHE MONAYH
IMUPOJIM3HBIX Ta30B B TOMOYHOE YCTPOWCTBO, YBEIMYCHWE/YMEHBIIEHHE IOTOKA
ABIMOBBIX Ta30B Yepe3 H30JIMPOBAHHBIM TEIIOOOMEHHUK, [0 MEHBLIEH Mepe,
Y9aCTHYHO  OTKPHIBAjA/32KphiBas IMHOEp, pPACHONOKEHHBIH B  H30IHPYIOMIEM
TEMI00OMEHHUKE; ITyTEM TIOJAYH JBIMOBEIX a30B B M30JHPYIONIHH TEIIO0GMEHHHK,
TIPOXOJIINI HEITOCPEIACTBEHHO B KAMEPY CYIIKH. YBeNWueHHE/yMEHbIIEHNE TORAYN
IUPOJIM3HEIX Ta30B B TOMOYHOE YCTPOMCTBO, a TaKXe YBEIHUCHHUE/YMEHBUICHUE
[IOTOKa JBIMOBBIX Ta30B YEpe3 MW30JMPOBAHHBIA TEMIOOOMEHHUK € IOMOIOBIO
mWHOEpOB  TIO3BOJIAET TEXHONOTMYECKH IIPOCTO M OBICTPO OTPETYIMPOBATh OGHEM
TEIUIOHOCHUTEIS, OAaBaeMoro B paboune kameprl. Ilox momaueii IEIMOBHIX T'a30B B
M30TUPYIOMHA TEIIOOOMEHHUK, MPOXOAAINUM HEMOCPEACTBEHHO B KaMepy CYIIKH,
MOJIPasyMEBAlOT JIONMONHUTEILHOE 000pyJOoBaHrEe IIOJO0HBIM TEII00OMEHHUKOM
paboynx KaMep W UCIONBE30BaHUE YKa3aHHOTO TEIIOOOMEHHMKA [is CHHXPOHM3ALHHA

pa6OTI>I KaMep, HaXOAIMUXCI B pa3sHBIX peXuMax.

Ilon mpenBapuTENbHOH IOATOTOBKOM CHIPHS IMOAPa3syMEBAIOT JOOOH BHA
HOJATOTOBKH, KOTOPBIH OCYIIECTBILIOT IIEPE] 3aTPY3KOH CHIPbS B EMKOCTH, HAIIPUMED,
H3MENBYCHHE  CBHIphS  JIO  HEOOXOOUMBIX  pasMepoB.  [IpeamouTuTeNsHO
IIPEIBAPUTENBHYIO TOATOTOBKY CBIPBS OCYHIECTBIISIOT IIyTEM MpeABapHTENbHOM
CYHIKH CBIPbS IIEPEd 3arpy3Kod B €MKOCTH C HCIOJNH30BAHHEM OCTATOYHOTO TeEILIa

JTBIMOBEIX Ta30B.
Ilepeuens rpaduaeckux MaTepraIoB

@ur.l — cxemaTuyeckoe H300paXKEHHE OIHOrO W3 BAPMAHTOB pEea3aIlHH




YCTPOMCTBA JUIA IIHPOIIM3a YIIEPOACOACPKAIIUX MATEPHATIOB.

®ur.2 — yacTUUHEIH oOmuit BUI pabodell KaMephbl YCTPOHCTBA IS MHPOIH3a

YrIepoACcoACcpKAIX MaTCpraioB.

Ha ¢wr.1 mpencraBieHo cxemaTHdecKoe H300pakeHHe OIHOrO W3 BApHAHTOB
peanusalli¥  yCTPOWCTBA Ui [HPONM3A  YIIAEPOACOACPKAIINX  MATEPHAIIOB,
BKJIFOYAOIIEe TOMOYHOE YCTpoHcTBO 1, 11Be paboure Kamepsl 2, BEHIIONHEHHBIE C
BO3MOXKHOCTBIO OCYIICCTBIICHHS KaK PpeXHMMa CYIIKH, TaK W peXuMa IHpOIM3a
HCXOJHOTO CBIPBS, JIBE JBIMOBEIE TpyOBI 3, IPH 3TOM, [0 MEHBINEH Mepe, OfHA
pabouas kamepa 2 perymipyeMo cooOINaeTcs ¢ TOMOYHEIM yCTpoHcTBOM 1 W, 1o
MEHBIICH Mepe, ONHOW IBIMOBOM TPYOO#H IIOCPENCTBOM KaHANOB 4, HAIPABISIONINX
TOTOKM Ta3000pasHEIX IPOAYKTOB CYIIKH M Nupoim3a. Perymipyemoe cooGIeHue

o0ecnearBaeTCs ¢ IIOMOIIBIO MHUOEPOB 5.

Ha ¢ur.2 npeacrapien yacTHIHEBIN 061umit BUa pabodeil kameprl 2 yeTpoiicTBa
AL IEPOTH3a YIraepoAcoaepkamux Marepuanos. Ha dur. 2 mokaszano cpenctso ans
OUPKYIANMA  OBIMOBBIX — Ta30B, TNPENCTAaBIAIOMEE  cOOOH  HM3OMUPOBAHHEIM

TEIIOOOMEHHHK 6. YCTpoHCTBO Takke CHabXEHO eMKOCTSAMH 7 C CHIPBEM.
3asBIAEMBI CIIOCO0 pean3yeTcs CIeAYIOMUM 00pa3oM.

IIpenBapuTensbHO TOATOTOBIEHHOE CHIPhE 3arpykaroT B emkocTu 7. Iocrne
OKOHYAHMS 3arpy3KH CBIPbS B €MKOCTH 7 HX pa3sMemaloT B pabouMx Kamepax 2,
HalpUMeEp, B CIIy4ac WUCIOJIL30BaHHS ONHOM mapel pabouux kKamep 2 eMKocTd 7
pasMemarT B JBYX paboumx Kamepax 2. Ilpum sTom moku Kamep 2 repMETUYHO
3aKpHIBAIOT, & MaKCHMallbHas TePMETH3alUsd JOCTUTAeTCS IIPH TIOMOINM IECYaHO-
ITHHAHON cMmecu. Jlanee Ha 00enx KaMepax CleAyeT OTKPHITh MaTpyOKH JJIS BEIXOZA
Iapa, KOTOpEIe PacIONIOKeHBI B BepxHel yacTH kamep 2. ITocne 3Toro ocymmectsasior
HArpeB CHIpbA ¢ 00eCIeIeHHeM CYIKM U TUPOII3a ChIphs. J{l1 3TOro oCyIecTBISIOT
IPOTPeB YCTPOUCTBA C UCTIOTB30BAHUEM JIPOB, 3arPYKaeMbIX B TOIIOYHOE YCTPOMCTRO,
1 CHENHANBHOrO BEHTUIATOPA, KOTOPEIM CHAOXAIOT TormouyHoe ycrpoiictso 1. Iocie

3arpy3Kd JIpoB TOMOYHOE YCTPOMCTBO 1 IIIOTHO 3aKphHIBAIOT. YCTPOHMCTBO MOMKET



nporpeBatses OT 6 1o 20 4acoB B 3aBUCHMOCTH OT YCIOBHH OKpYXaromeid cpefnl,
IIOCJIE YEeTO BHIXOIMT Ha ONTUMalbHbEIE paboune napaMeTpsl. [ Toro 94ro6sl B OXHOM
KaMepe OCYIIECTBILUICS PEKHM CYIIKHM, a B JIPYrodl Kamepe peXxuM HHpOIH3a,
OCYIIECTBILIIOT ~PETYIUPOBAHME TEMIIEPATYPHOTO pEXHUMa IIyTEM ONpeeTeHHUs
00beMa IBIMOBBIX ra30B, MUPKYIUPYIOUMX B W30IMPOBAHHOM TEIIOOOMEHHHKE, a
HUMEHHO OTKPHIBAIOT MHMOEp 5 TennooOMeHHNKa 6 CO CTOPOHEI KAaMEpPHI 2, B KOTOPOH
JOJDKEH HPOTEKAaTh PEKHMM IMHUPOJIH3a, 0OECIeurBas MaKCHMAIBHOE IPOXOKICHHE
JBIMOBBHIX Ta30B Yepe3 TEIUIOOOMEHHHK 6, a Imbep 5 co CTOpOHBI KaMepsl 2, B
KOTOPOX [OJDKGH MNPOTEKATh PEXUM CYIIKM, 3aKpeBaioT. Ilpm stoM mmbep S
BBITSDKHOM TPYOBI 3 KaMephl 2, e JODKEH IPOUCKOIUTE IIUPOIIN3, 3aKPEIBAIOT, a BO
BTOPO KaMepe aHAIOTMYHEIA MHOEp 5 OTKPHIBAIOT. 3a CUET MPOMYCKAHUS IBIMOBBIX
ra3oB B H30IMPOBAaHHOM TEILIOOOMEHHHKE 6 IIOCIENOBATENBHO Yepe3 Kamepy 2
MUPOIN3a B KaMepy 2 CYIIKH NPOMCXOJHUT CIERYIOIIEe: IPOXOJs 4Yepe3 Kamepy 2
NUPONM3a, JBIMOBBIC Ta3bl HMEIOT BEICOKYIO TEMIIEPATypy, HOCTATOUHYIO I
OCYIIECTBIICHHs MpoIlecca MUPOIIN3a, a B APYTyI0 pabodyio Kamepy 2 yxKe MOHaroT
OCTaTOYHOE TeIUIO, KOTOPLIM OONIaJaloT ABIMOBEIE Ta3bl HOCIE IIPONYCKAHUS WX IIO
M30JIMPOBAHHOMY TEINIOOOMEHHMKY 6 Yepe3 KaMepy 2 NHpPOIM3a, JOCTATOUHOE IS
OCYIIECTBIICHUS MpoIecca CYIIKH ChIpba. OOpa3zyeMEIil B Ipollecce MUPOIA3HBIA a3
HOAAIOT HA JOKHI B TONOYHOE YCTPOMCTBO 1, The OH cropaer, obecHeumBas

noaaCpXKaHue IIporecca.

ITocne Toro, kak Kamepa 2, paboTalolias B PeXKMME IHPOJU3a, MONHOCTHIO
BBIJICT HA PEXHUM, YTO XapaKTEPU3YeTCs aKTUBHBEIM TOPCHUEM IHPOJU3HOTO Ta3a B
TOIIOYHOM YCTpo¥McTBe 1, pPEKOMEHAYETCS HCHONb30BaTh H3OBITOYHOE TEILIO,
BBIJIETSIEMOES B IPOIECCE TOPEHUs MUPOIM3HOTO Ta3a, JUI PasroHa 10 peXuMa
nupoJu3a pabodell KaMepsl 2, TAE OCYIIECTBIMIOT CYIIKY, MYTeM YacTHYHOTO HITH
IOJIHOrO OTKPBITUS mmbepa 5 TemnooOMEHHHMKAa 6 €O CTOPOHBI KaMepel 2,

paboTaromiei B peXXuMe CYIIKH.

ITo oKoHYaHWIO peXUMa NHPOTHU3a B OJHOM U3 KaMep 2, 9T0 XapaKTepH3yeTcs
TEMIICPATYpol B kamepe 2, a Tak jKe INPEKpalieHUEM BHIIEICHHS IIMPOIM3HOTO rasa,

naTpyboK OTBOAA MUPOJM3HOTO T'a3a 3aKPHIBAIOT, HAaTPYOOK OTBOMA Mapa B aTMochepy



OTKpbIBatOT. lIpM 3TOM TNpPOMCXOAWT BHIpAaBHUBAHWE MaBIEHMS B KaMepe, ee
BEHTHILIIUSA ¥ CHIKCHHE TeMIepaTyphl B Helt. ITocne wero 3arpy3o0dHeii mok kameps!
2 OTKpHIBAIOT, EMKOCTH 7 ¢ KOHEYHBIM IIPOAYKTOM BEITPYXKAIOT M TepMETU3UPYIOT,
IOCTIE YeTO NepeMeNlatoT Ha OXNaxaeHue. B ocBoboauBIyiocs kaMepy 2 3arpyxaror
€MKOCTH 7 C UCXOJHBIM CBHIPHEM JIS OCYHMIECTBICHUS PEXUMa Cylika. A Kamepy, B

KOTOpOfI OCYHIICCTBILIIACh CyIIKa, EPEBOJAT B PEXXUM IIHPOTIH3A.

Takum 0Opasom, 3agBIeMOE YCTPOUCTBO sl IUPOJIM3a YIIEpO ICOAepKAIIIX
MaTEpUaIoB 3a CYET CBOETO KOHCTPYKTHBHOI'O HCIOIHEHHS IIO3BOMSET 0OECIEUMTH
OCYIIECTBIIEHHE 3()(EKTUBHOTO PETYIUPOBAHHUS TEMIIEPATYPHOIO PEXKIAMA B pa6orinx
KaMepax BO BPEMs PEKUMOB CYIIKH U IHPOJIM3a, BO3SMOXKHOCTE TepepacipeeIeHus
TeIUla MEXIYy KaMepaMH B cCly4ac HEOOXOIMMOCTH, YTO B CBOIO OdYepelb
obecreynBaeT BHICOKOE KAa4eCTBO IOIYYaeMOro IPOAYKTA, a TAKKe 9KOHOMUYECKYIO
3G (QEKTUBHOCTD, JOITOBEYHOCTH, SKOJOTHYHOCT ¥ O€30MacCHOCT: OOCTY)KHBAHUS

3a4BJIAEMON YCTAHOBKH.

Taxcke 00BeKTOM n3o00peTeHus SIBIIAETCS crocob IIUPOJIN3a
YTIIEPOJICOACPKAIIMX MATEPUAJIOB, KOTOPKIH 3a CUET UCIONb30BAHUSA YCTPOMCTBA JIIA
IUPOJIH3a YIJIEPOACOAEPKAIMUX MaTEPHANIOB, OOJIAMAIOIIEr0 ONHMCAHHBIMH BEIIIIE
IIPEUMYIIECTBAMH, MO3BOJIAET OCYIIECTBIATH BHICOKOI()(DEKTUBHEIN, KOIOTHYHEIH 1
OesomacHbIl TIpOllecC TONYYEeHHSs TPOAYKTOB IUPONH3A  YIIIEPOACOAEPIKAIIX

MaTCpHajoB.



Dopmyia u300peTeHSI

1. VeTpoRcTBO A1 THPOIIM3a YIIIEPOICONEPKAIIMX MATEPHAIIOB, BKIFOUYAIONIee
TOIIOYHOE YCTPOMCTBO, MO MEHBIIEH Mepe, OJHY pabodyro KaMepy, BHIIOIHEHHYIO C
BO3MOXKHOCTBIO OCYIIECTBJICHHS KaK pEeKUMa CYIMIKH, TaK U pEeXHMa MUPOJIM3a
HCXOJHOTO CHIphsA, IO MEHBINEH Mepe, ONHY ABIMOBYIO TPYOY, IPH 3TOM, 110 MEHBIUEH
Mepe, ofHa pabodas KaMepa PerylIupyeMo cOoOOIIaeTesl ¢ TOMOYHEIM YCTPOUCTBOM W,
II0 MEHBIIEH Mepe, OMHOU IHIMOBOM TPYOOH IMOCPEACTBOM KaHATOB, HAIPABIITIOIINX
IIOTOKH Ta3000pa3HbIX MPOIYKTOB CYIIKH M IHUPOJIH3a, W, 0 MEHbIIeH Mepe, OgHA
pabouas Kamepa cHaOXeHa CpEJCTBOM [ LUPKYIAMH JBIMOBHIX TIa30B,
COOOIIArOIIMMCS € TOTIOUHBIM YCTPOHCTBOM, M, I10 MEHBIIEH Mepe, OXHY eMKOCTB IJIs
CBIpBbs, KOTOpas BBHINOJIHEHA C BO3MOXHOCTHIO pasMEIEHHA €€ B paboueil kKamepe,
OTJIIMYAIOMIEECs TEM, 9TO CPEACTBO I IUPKYJLILUX JBIMOBHIX I'a30B IPEACTAaBIACT
co00l HM30THPOBAHHBIM TEMIOOOMEHHUK, MPOXOMAUIMA Yepe3, IO MeHbIIEH Mepe,

OJIHy pabouyIo KaMepy B HENOCPEACTBEHHOH OIM30CTH OT EMKOCTEM € CHIPHEM.

2. VeTpoicTRo 110 11.1, oTIHyaroIneecs TeM, YTo COISPKUT, 110 MEHbINEH Mepe,

OZIHy TIapy TapauieibHO paboTaromux pabodux kamep, KaMepy CYIIKA U MUPOIII3a.

3. VerpoiictBo 1o 1.2, OTIMYArOmeecs TEM, UTO  H30IMPOBAHHEIN
TEIUIOOOMEHHUK BBIIONHEH TaKUM 00pa3oM, HYTO OOECleddBaeT IHPKYISIHIO

ABIMOBBIX I'a30B HEpe3 KaMEPy MHUPOJIN3a B KAMEPY CYILKU.

4. YcrpolictBo mo 1.3, oTnMUaromieecs TeM, YTO KaHAJb, HalnpasIHOIne
IOTOKA Ta3000pasHEIX NPOAYKTOB CYIIKM M IIMPONM3a, CHAOXKeHHl MUOepamu,
BEHINOJIHEHHEIMA C BO3MOXXHOCTBIO CHHXPOHH3AIME BPEMEHI paboTHI mapel paboumx
KaMep IOCPEeICTBOM PEryIHPOBAHIUS TEMIIEPATYPHOTO PEXKUMa B pabodyrx KaMepax BO

BpEMs pekuMa CYNIKH ¥ PeXIMa IIHPOJIH3a.

5. Yerporicrso 1o 1.4, oTiIMgaromeecs TeM, 910 pabodue KaMeph! BHIIOIHEHE
C BO3MOXXHOCTBIO MX T€PMCTH3AIUH IIOCIIE PasMENICHHS B YKa3aHHBIX KaMepax, I10

MECHBIIEH MEpE, OJIHOM EMKOCTH JJI CBIpBA.

6. VerpolicTBo 1o 1.5, OTIMYArOmeecs TeM, 9YTO KaHANBl YCTpOHCTBa



BEIIIOTHCHEI C BO3SMOXXHOCTBRIO OTBOIa I‘a3006pa3HLIX TIPOAYKTOB CYIIIKH B aTMocq)epy.

7. YcrpoiicTeo mo 1.6, OTIMHUAOIieecs TeM, YTO KaHalisl yCTpoHCTBa

BBIIIOTHCHBI ¢ BO3MOXXHOCTBIO ITOJTHOTO OTBO/JAA IMHUPOJIU3HEIX I'a30B Ha MOXHTI.

8. Crioco0 mumponmsa  yruepojcolepKallliX MaTephaoB, BKIIOYAIONIHI
NPEBAPUTECIBHYI0 TOATOTOBKY CHIPES, 3arPy3Ky CBHIpbS B €MKOCTH, pasMEIIcHHUE
eMKOCTeH ¢ CBIpbEM B, [0 MEHBIICH Mepe, OfHOI paboueit kKaMepe yCTpoWcTBa JUIs
MUAPOJM3a YIIEePOJCOMCPKAIMUX MATCPHAIOB, MMEIOMIETO PeryIupyeMoe CoodIeHne,
10 MEHBIIEH Mepe, OJHOM pabouel KaMephl ¢ TOMOYHLIM YCTPOMRCTBOM H, II0 MEHBIIEH
Mepe, ORHOM IBIMOBOM TpyOOH, HArPEB CHIPhA B, IO MEHbINEH Mepe, OiHON paGoueit
Kamepe C OOecleYeHHEM CYIIKH M IHPOIW3a CHIPbS C BHIACIEHHEM Iapa H
MAPONIM3HBIX Ia30B, OTBOJ MHMPOJHM3HBEIX Ta30B Ha JOXMWI, BEIIPY3KY €MKOCTEH ¢
TOTOBEIM TPOAYKTOM M3 Kamep, OTIHYAIOIMicAd TeM, YTO HarpeB CHIPBA
00ecrieunBaroT MyTeM IIPOITYCKaHUs JBIMOBEIX [A30B Uepe3, 0 MEHbITEH Mepe, ONUH
M30IIMPOBAHHBIN TEIUIOOOMEHHMK, MPOXOIAMUN dYepe3, 10 MEHbINEH Mepe, OIHY

pabotdyro kaMepy B HETOCPEACTBEHHOM GIM30CTH OT EMKOCTEH ¢ CHIPhEM.

9. Croco6 mo 0.8, omIHYaomMHC TeM, Y4TO HCHONL3YIOT, II0 MEHbIIeH Mepe,

OZiHy napy napaiiesibHo paboTaromux pabodux Kamep, KaMepy CYMIKA U IHPOIN3a.

10. Cnoco6 1o 1.9, OTIMYAIONMIMIACS TEM, YTO IPOIYCKAHWE JBIMOBBHIX T'a30B
depes, 110 MEHBIIEH Mepe, OUH H30TUPYIOIIHH TEITOOOMEHHHIK OCYIIECTBIIAIOT Yepes

KaMepy MMUpoJin3a B KaMEPY CYIIKHU.

11. Cooco6 mo 1m.10, oTmuuarommiicss TeM, YTO BpeMs paboOTH MHApHI
NapajielbHO paboTaromuX pabouux KaMep CHHXPOHU3WPYIOT, 3aMeliss/yCKopsis
[IpOLIeCC THUPOJIHM3a ONHUM H3 CIIOCOOOB, BBIOPAHHBIX W3 TPYNIEI, BKIIOYAIOLIEH
YMEHBIICHHE/YBENMIEHAE HOJaul IHPOIU3HBIX Ta30B B TOMNOYHOE YCTPOHCTBO;
YMCHBIICHUE/YBEIMYEHAE  IOTOKA  IBIMOBEIX  Ta30B  4epe3  WM30IMPYIOIIMi
TEINOOOMEHHHUK, 110 MEHbIIEH Mepe, YaCTHYHO 3aKphIBAS/OTKphIBas MIMOep,
PACTIONIOKEHHEIN B M30IUPYIONEM TEINIOOOMEHHUKE; IYTEM OTBOJA H3OBITOYHOIO

Temia u3 paboueit kamepsl B atMocdepy.



12. Cioco6 mno mn.10, oTmugaromuiics TeM, 9YTO BpeMs pabOTHl IIaphl
napajaienbHo paboTalomuX pabounx KaMep CHHXPOHUBHUPYIOT, YCKOp:AA/3aMenids
MpOIleCC CYIIKA ONHHUM M3 CII0COOOB, BBIOpAaHHBIX W3 TPYIILI, BKIOYAIOIIEH
YBEJIMYEHUE/yMEHBIIEHHE HOJAYH IHMPONH3HBEIX TIa30B B TONOYHOE YCTPOMCTBO,
YBE/IMYCHUE/YMCHBIICHHE ~ IIOTOKA  [BIMOBBIX  Ia3oB  Yepe3  M30JMPYIOIIMi
TCIUIOOOMEHHUK, I1I0 MeHbIIEH Mepe, YaCTUYHO OTKpHIBAs/3aKpbiBas Imubep,
PacHoOKEHHEIA B H30IMPYIOIIEM TEIIOOOMEHHMKE; MyTeM IIOAauyy ABIMOBBIX I'a30B

B U30JIMPYIOIIUH TEIIO0OMEHHHK, MPOXOAAIMUI HEIOCPEICTBEHHO B KAMEPY CYIIKH.

13. Cooco6 1o 1.8, oTnMYaronMiicss TeM, 9TO NPeABAPUTEILHYIO MOATOTOBKY
CHIpbSl  OCYHIECTBISIOT IyTeM IPEABAPUTEIHHON CYIIKH CBIPBS, MCIOJB3YS

OCTAaTOYHOC TEIIJIO ABIMOBEIX I'a30B.



VYCTPOMCTBO JUUISI IIAPOJIU3A
YIJIEPOACOJEPKAIINX MATEPHAJIOB B CITOCOB
TTUPOJIM3A YIUIEPOACOJAEPKAIIUX MATEPUAJIOB

dir. 1



YCTPOMCTBO IS HUPOJIN3A
YIJIEPOJCOAEPKAIIINX MATEPUAJIOB M CIIOCOB
MNUPOJIM3A YIJIEPOJCOAEPKAIIIUX MATEPHUAJIOB

®ir. 2
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Enmnucrro n306peTeHus e cobarwaeno (cm. pasaea Il nononuurennrore Jiucra)

A. KHACCH(DI/IKA[H/I}I NPEJIMETA H3O0BPETEHUS: CI10B 3/02 (2006.01)
CI0B 1/04 (2006.01)
CI10B 53/02 (2006.01)
C10B 53/08 (2006.01)

Cornacuo Mesxayuaponnoi NaTeHTHON Kiaccupukanmy (MINK) unu HAMOHAILHOW Kiaccuukaumy u MIIK

5. OBJIACTh ITOUCKA

Muunmym lpoeMoTpento nokymentauun (cncrema knaccupuxaunn n uHaexcel MIIK)
C10B 1/00, 1/04, 3/00, 3/02, 53/00, 53/02, C10G 9/00, 9/06, 9/08, F27B 5/00, 5/02, F27D 17/00
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B. JOKYMEHTBI, CHUTAIOUIMECSH PEJIEBAHTHBIMU

Kareropus* Cepukn Ha 1okyMenTe ¢ YKa3aHHUCM, IJIC 3TO BO3MOXKHO, PeleBANTHEIX qacreit Ornocutes & nyukry No
DY RU 2236435 C2 (OTKPBITOE AKIIMOHEPHOE OBILECTBO "COPBEHT") 20.09.2004, 1-13

pedepar, weprex, c. 4, nepas xou., CTpoka 46, neBas ko, CcTpoka 51

Y SU 1790209 A ] (APXAHTEJILCKHIA JIECOTEXHUYECKUH HHCTUTYT 1-13
HM. B. B. KYf/TBHH.IEBA) 27.11,1995, pedepar, xon. 5, crpoku 11-18, 35-60), :
KO 6, crpoxn 27-37, . 2 (opmyas, dur. 1

A RU 2027735 C1 (BOI'IAHOBUY HUKOJIAM MBAHOBMY u np.) 27.01. 1995, : 1-13-
pedepar, n. 1 (opmyuul, Gur. |1

Dnocnenyloumc JIOKYMCHTBI yKa3aHbl B NPOROImKeHIH rpagsr B Qﬂuﬂble O NATeHTaX-aHaNorax ykasaup; NPUIIOKEHHN
* Ocobsle KaTEropuy CChiIOHbIX JNOKYMEHTOB: "T" bonee nosmng AOKYMEHT, O1yBRHKOBARHBIN noce JaTE]
"A" ROKYMeHT, Onpeaensiowmii o6mmit yposeus TEXHUKH MIDHODUTETA ¥ NPMBEACHHLIH 1 NIOHUMAHKA M306peTeHms
"E" Gonee PaHHUK JIOKYMEHT, HO OnyOMKOBAHHBIH Ha nary "X AOKYMEHT, UMCIOMET HanGonee Onuskoe OTHOMICHHE K TNpeameTy
flo4atih eBpasniickoi 3assky mim nocne Hee ) fI0MCKa, nopoyammii HoBu3HY wny uzobpeTarennekmii YPOBEHD,
"O" nokymenr, OTHOCAINMHCS K YCTHOMY PAaCKDbITHIO, IKCIIOHN- B3ATEIA B OTAEABHOCTH
DOBAHUIO M T.j1, "Y" nokymenr, uMeronwmii HanGonee Giuzkoe OTHOMICHHME K NpeiverTy
"P" nokymenr, OnyOIMKOBAHHLIN 110 aaTh noAaum eBpasmiickoii TIOHCKa, NopOvAtMIA H306peTaTE IhCKHIi YDPOBEHS B COMCTAHMY ¢
3aABKK, HO NOCIIe narTp HClIpalnBaeMoro npuopureTa ADYTUMU JIOKYMEHTAMHU TOi e Kateropun
"D" nokymenr, NDUBCACHHDII B eBpazuiicko 3asBKe "&" noxymenr, ABJIAIOWHNIACA NATCHTOM-aHANOroM
"L"_gokymenr NDUBENCHHDIN B IPYTUX e isix
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