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OHEPIETUKA TEIMJIOTEXHOJIOM MU U SHEPIOCBEPEXEHUE

YK 621:662.6
Tosaxusiuckuit JIJI., Kanycrenko I1.A., YaseB JI.M., bBoaasipeB C.A.

TEILIOOHEPTETHUYECKAS UHTETPAIIAA YCTAHOBKHY IIEPBUYHON
IHEPEPABOTKHN HE®TU ABT A12/2
ITPU PABOTE C BAKYYMHbIM BJIOKOM B 3SUMHEE BPEMS

BBeagenue

Bpsin nu yenoBeuecTBo Korzna-HUOyab B OyaylieM BEpHETCS B "MIMIUIMIO SKOJOrHYe-
CKOTO paBHOBecHs", CYIIECTBOBABINYIO 10 HeonmuTuueckoil peBoTIOINH, KOT1a OHO OBLIO UH-
TErpUpPOBAHO B €CTECTBEHHbIE OMOC(epHble HUKIBL. [lepexo] K mpou3BoIsIIEel SKOHOMUKE
HapyIIUJI 3Ty CBS3b, U YUCIECHHOCTh YEJIOBEUYECTBA Hayajla pacCTU B COOTBETCTBUU C ITOTEHIIU-
oM nuBmIM3anuu. OCHOBHBIM PECYpCOM, 00ECIIEUMBAIONINM YCIOBHS JJISl CYIIECTBOBAHHS
COBPEMEHHOM LMBUIM3ALINY, sIBIIseTCsS dHeprus. CONoCTaBlIeHUE YPOBHS JKU3HU PA3JIMYHBIX
CTpaH M MOTPeOJIEHUsI PHEPTOPECYPCOB Ha AYLIy HACEJIEHUS MOKa3bIBA€T MPSAMO MPOIOPLHUO-
HaJbHYIO 3aBUCUMOCTb MEX1Y 3TUMH BeIUYMHaMHu [1].

N ecnn MCXOQUTh U3 CLEHAPHs IEMOKPATHYECKOIO Pa3BUTHUA OOLIECTBa, HCKIIIOYAIO-
IIETO HAaCWJILCTBEHHOE IMOJABJIIEHUE OJHOM YacTU HACEJIEHUS IUIaHEThl APYroil, To OTHOCH-
TeJIbHAs CTAaOWIM3alMs SHEPrornoTpedIeHus BO3MOXKHA TOJIBKO IOCIE JOCTHXKEHUS BCEMU
CTpaHaMH YPOBHS SHEProNnOTPeOICHHS, JOCTUTHYTOTO pa3BUThIMU cTpaHamu (~10 xBt/gemn).
3to norpedyer MmuarMYM 100 KpaTHOTO YBEIWYCHHUS TPOU3BOJICTBA SHEPTHUH.

ObecneunTh JUIMTENBHO YCTOMYMBOE PAa3BUTHE LIMBUJIM3ALMU 3a CUET YIJIEBOAOPO.-
HBIX MCKONAEMbIX MCTOYHUKOB HE IPEJCTABISIETCS BO3MOXKHBIM BCIIEJCTBHUE OTPAHUYEHHBIX
CBIPBEBBIX 3amacoB. Mu@ o BO300HOBIIIEMO SHEPreTUKE OKA3aJICSd HECOCTOSITeIbHBIM. Jlaxe
C Y4ETOM pELICHUs] BCEX TEXHMYECKHX M HKOJIOTMYECKUX MPOOIeM IPU CO3JaHUU BO30OHOB-
JSIEMBIX HWCTOYHUKOB DHEPIUH, NMPOU3BOJASIIMX €€ B IPOMBIIUICHHBIX MaclTabax, MakcH-
MaJIbHasi YUCJIEHHOCTh JIFOJEH, KOTOpble MOTYT ObITh 0OecreueHbl YHEPTruei OT 3TUX UCTOY-
HUKOB, He npeBbimaet 500 MiH. yenoBexk [2].

B nacrosimiee BpeMs mupoBoe sHepronorpediaeHue Ha 90 % ynoBieTBOpsieTcs 3a CUET
MCKONIAEMBIX YIJIEBOJOPOAHBIX MCTOYHUKOB JHEPruu. ENMHCTBEHHBIN pEalbHBIM HE yrie-
POZIHBII UCTOYHUK HEPTUU — 3TO aTOMHasl SHEPreTHKa, KOTopas 10 CUX MOp HaXOJUTCS B
Kpuzuce nocie YepHoObUILCKON aBapuy U €€ Pa3BUTHUIO NTOKA HET aJIbTEPHATUBBI, HO OHA OC-
HOBaHa, KaK M yIJIepOJIHasl DHEPreTHKA, Ha OTPAHUYEHHBIX HCKOIIAEMBIX pecypcax, U, KpoMe
TOT0, 3/1€Ch UMEETCSI psAJl HEPELICHHBIX TPOOJIEM C 3aXOPOHEHHUEM OTXOJI0B.

Kommepueckast 3Heprusi, OCHOBaHHasi Ha TEPMOSIIEPHBIX UCTOUYHUKAX, IO PA3JIUYHBIM
IIPOrHO3aM MOXET cTaTh foctynHou uepe3 100-150 ner. B nanHbIi nepuos, Ha3pIBa€MBbIil Ta-
30BOM Nay30M, BpsJ JIM MOSIBUTCS albTepHATHBA YIJIEBOAOPOIHOMY ChIphl0. EnuHCTBEHHOE,
YTO MOXHO CKa3aTh — 3TO TO, YTO B CBS3M C UCTOLIEHHEM CBIPbEBBIX 3amacoB HedTH, a0
IPUPOHOTO ra3a, MoTpedIsIeMOro JUIst IPOM3BOACTBA SHEPTUH, OYAET YBETUUNBATHCS.

[ToaTOMy cTpaTernyeckue yCHUIusi MUPOBOTO COOOIIECTBA IOJKHBI OBITh HAMPABIICHHI,
IIPEKIE BCEro, Ha PALMOHAIBHOE HCIIOJIb30BAHUE JHEPIETUYECKUX PECYPCOB, CHUKEHHE
yIE€IbHOW SHEProeMKOCTH IMPOU3BOJICTBA U YJEJIBHOIO pacxojia PHEPrHuH Ha MOJAJEp>KaHue
JIOCTOITHOTO YPOBHS >KM3HH. DTOT0 03HA4aeT, YTO HEOOXOAUMO pa3paldaThiBaTh U BHEAPATH
sHEeprocOeperamIme MEpONpUsATHs, HaUYMHAs OT MPOLECCOB J00bIUN YTIEBOJOPOIHOIO ChI-
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pbsi, €ro nepepaboTKU B TOBAPHYIO MPOAYKLHIO U 3aKaHYMBasl €€ MOTPeOIeHHEM KOHEUHBIM
M10JIb30BATEJIEM.

B nanHoi# paboTe aBTOPHI MPEACTABIISIOT TOT BKJIA/, KOTOPHIM OHU BHECIIH B PEUICHHE
00IeMUPOBOM MPOOIEMBI, TPUMEHSISI METObl UHTETPALlMU MPOLIECCOB Ha OJHOM M3 HedTe-
nepepadaTbIBarOIKX 3aBOJ0B Y KpanHbl. Ha 3ToM 3aBoze Obuin 00CIe10BaHbI BCE YCTAaHOBKH,
paboTarolire B HaCTOSIIIIEE BPEMsI, U CO3/IaHbl TPOEKThI PEKOHCTPYKIIMU CUCTEM PEKyIEpaIiiu
TEIUIOBOM SHEPTUU JUIsl Kaxa0M U3 HuX. B maHHOi paboTe npeacTaBieH MUHY-aHAIU3 CUCTe-
MBI TEXHOJIOTUYECKMX IMOTOKOB Ha OJHON M3 PaHHHUX YCTAaHOBOK TEPBUYHON IMepepaboTKu
He(dTH, Tak Ha3bIBaeMOM "aTMOC(EepHO-BaKyyMHOU TpyOuarke" A12/2, cipoeKTUPOBAHHOHN B
1956 r. u MoepHU3UPOBAHHOM IS TepepaboTku 2 MiTH. T. HedTH B rox B 1967 roxy. 3aech
OyzeT mpeacTaBieH NUHY-aHAIN3 TOJIBKO OJHOTO U3 PEKUMOB pabOThl 00CIEI0BaHHON yCTa-
HOBKH, 2 UMEHHO PEXXHM paboThl A12/2 ¢ BAKyyMHBIM OJIOKOM B 3UMHHM MTEPUOI.

IIun4-anaau3 U HHTErpanus

B Hacrosimee BpeMs Ha 3TOH ycTaHOBKE HCHONb3yeTcsl THUNM4Has A 70X rojos
IPOLUIOTO BEeKa NMPOTUBOTOYHAS CHCTEMA PEKYNEpallUy TEIUIOBOW IHEPIHM, KOTOpas, Kak
IPaBUJIO, HE SABJISIETCS ONTUMAIBHOM /17151 OOJIBIINX CUCTEM TEINIOOOMEHHUKOB [3].

[TpoBeneno obcnenoBanue pabOThl YCTAaHOBKM B YETBHIPEX peKUMax, paboTa ¢ Baky-
YMHBIM 0JIOKOM M 0€3 HEro B 3UMHEE U JieTHee BpeMs. TexHonornueckas cxema yCTaHOBKHU
A12/2 npu paboTe ¢ BaKyyMHBIM OJIOKOM Ipe/IcTaBlieHa Ha PUCYHKE 1.

Ceipast HEQTH C TeMIIepaTypol OKPYXarollell Cpeasl MOJaeTCsl Ha YCTAaHOBKY, TIe
paciernsieTcsl Ha JiBa I0TOKa, KaX /bl U3 KOTOPBIX HArpEBaeTCs B MOCJEN0BATEIBHO paclo-
JIOKEHHBIX TEIIO0OMEHHUKaX (puc. 1) M yepe3 cMecuTelb MOJAeTCs B AJIEKTPOAECTUAPATOP
niepBoid crynenu (puc. 1). 3areM wactuaHO obOeccoiieHHas HEPTh MOAACTCS B SJIEKTPOICTHI-
parop BTopoii crynenu. Ilocne anexTpoaeruiparopos odeccosieHHast 1 00€3BOKEHHasT HEPTh
noctynaet B KoJIoHHbI K-1, 1a 1Byms moToKamu, B KaXJIOM M3 KOTOPBIX OJHA YacThb MOTOKA
He(TU TIoJ0rpeBaeTcs B TpyOUaToil neuu, a BTopasi — B KOXKyXOTpyOUaThIX TEIIIOOOMEHHUKAX
IPOAYKTAMHU pa3esICHuUsI.

OtGen3unenas HeTh ¢ HU3a K-1, 1a ¢ Temneparypoii 200-250 °C nomaercs B 3Mee-
Buku neueit [1-1, 2. C Bepxa konmoHHBI K-2, 2a 10 nuieMoBBIM TpyOaM BBIBOJIUTCS XBOCTOBAS
¢bpakuus 6eH3MHA U JU3EIBHOTO TOIIMBA B MApOBOH (a3e u moctynaeT B KojaoHHY K-3.

@pakius TUCTWLIATHOrO OeH3nHa K-2a W 1u3enbHOro TOMIMBa MOCTYNAET B BEpPX-
HIOIO CEKLIMI0 OoTrapHoi KoyoHHbI K-5/1, oTkyna uepes3 Ternno0OMEHHUKH UPKYISIIHOHHOTO
opoleHus nocrynaer B KojaoHHsl K-2, K-2a.

[Taps! u3 crpunnunra K-5/1 nocrynatot B K-3 Ha 16 Tapenky. C 11,13 tapenok K-2 u
9, 11, 13 Tapenok K-2a moxeT BBIBOOUTbCA aTMOc(epHbIi Ta30iliib, KOTOPBIM MOCTyHaeT B
CTPUIIHMHT OTNAapHOM KomoHHbI K-5/3, 0TKyna 3abupaercss mapoBbIM HACOCOM M OTKauMBaeT-
csl B AM3eJIbHOE TOIUIMBO MK MasyT. [lapel u3 crpunnunra K-5/3 nocrynarot B K-2, 2a.

Ceepxy K-3 otronsiercs xBoctoBas 4acTh OeH3uHa. [lapsl OeH3MHA MO HIIEMOBBIM
TpyOam MocTynaeT B KOHAEHCATOPHI , ra30cenapaTop U 3aTeM OE€H3UH CaMOTEKOM IMOCTYHAeT
B Oy(depHyI0 eMKOCTb.

JusensHoe TommuBo ¢ Hu3a K-3 mpokaunBaeTcs uyepes TerI000MEHHUKH U HaIlpaBs-
ercs B mapk. [Ipu pabore BakyymHoro Ojoka yacth Ma3yrta ¢ Hu3za K-2, 2a Hacocamu npoxka-
yuBaeTCs Yepe3 BaKyyMHbIN 3MeeBukK 11-1, rae HarpeBaercs no remnepatypsl ~ 380-420 °C u
MOCTYIAeT B BaKyyMHYI0 KoJIoHHY K-4. Meercs Bo3MokHOCTh Ma3yT ¢ Hu3a K-2, 2a camo-
TEKOM T10 JIMHHUHU [ePETOKa HAlPaBUTh B BAKYYMHYIO KoJOHHY K-4.
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B BakyymHo#t kosioHHe K-4 OT Ma3zyTta oTroHsiercs mupokas (Gppakius — BaKyyMHBII
ra3oiib. Hacocamu BakyyMHBIN Ta30iJIb OTKAUMBAETCS Yepe3 TEIUIOOOMEHHUKH B TIApK.

HmeeTcst BOBMOXKHOCTh BaKyyMHBIM Ta30ilfib HapaBuTh B Ma3yT. BojsHble mapbl u
4acTh HEPTSIHBIX TA30B CBEPXY BaKyyM-TIpUEMHHKA TOCTYNAIOT B OapOMETPUUYECKHI KOHJICH-
caTop, Iie KOHJCHCUPYIOTCSI BAKYYMHBIM Ta30iIeM.

Ha onmcanHoii Bbllie yCTaHOBKE ObLTH BBITIOIHEHBI 3aMEPBI i TEMIIEPATYpP U PacX010B
JUISL BCEX TEXHOJIOTHYECKUX MOTOKOB YCTAHOBKU U MOTOKOB YTHJIMTHOM cucTeMbl. 3mepeHus
NPOM3BOIMIINCH KaK CTallMOHAPHBIMHU, TaK M MEPEHOCHBIMU Npubopamu. JlaHHBIE TTOTOKOB
JBIMOBBIX Ta30B YTUIUTHON CUCTEMbI U3MEPSUIMCH C MOMOIIBIO ra30aHAIN3aToOpoB. Temiodu-
3MYECKHE CBOWCTBA MPOIYKTOB TEXHOJIOTUYECKUX TTOTOKOB OBLIN MOJMYyYEHBI U3 LIEHTPAIbHOM
3aBOJICKOM TabopaTtopuu /Uit BpeMEHH MPOBEACHUS U3MEPEHUH.

[Tocne cocraBieHus: MaTepUaIbHOTO U TEIIOBOTO OalaHCa YCTaHOBKH HAa OCHOBAHUH
coOpaHHbBIX 3HAUEHUI, TOTOKOBBIE JJaHHBIE, HEOOXOIUMBIE JJIsl HHTETPALUU, OBbLIN CBE/ICHBI B
tabnuiy. [TocKkoIbKy y OOJMBIIMHCTBA TEXHOJIOTHYECKUX MTOTOKOB JTHOO0 MPOUCXOAST (pa3oBbIe
NEePexo/ibl, TMOO0 UX MOTOKOBAs TEIIOEMKOCTh 3HAUUTEIHHO MEHSETCSl B MHTEpBallaX U3MEHe-
HUS MX TeMIIepaTyp, MbI s JaibHelei o0paboTKi CErMEHTUPOBAIM UX IO TeMIEpaTyp-
HBIM MHTEpBalIaM. B Ka)X70M U3 TaKUX MHTEPBAJIOB CBOMCTBA MOTOKA MOKHO CUUTATh MTOCTO-
SHHBIMH [3].

CpaBHeHue SHEPronoTpedsieHrs YCTAHOBKOW B 3UMHUIA U JIETHUUM MIEPUO AJIs OJHHA-
KOBOI €€ MPOU3BOJUTENBHOCTH C YYETOM Pa3HOCTU TEMIIEpATyp ChIpOM HEPTH, NOCTyMNaro-
Il Ha YCTaHOBKY M3 pe3epByapoOB XpaHHWIIUIIA, TOKA3al0 CYIIECTBOBAHHE OOJBIINX TEIJIO-
BBIX TIOTEPH B OKPYXKAIOMIYIO cpey. B cBs3H ¢ 3THM OBUIH BBIOIHEHBI 3aMEPbI TEMIIEPaTyphl
BCEX OTKPBITHIX MOBEPXHOCTEH TPaHCIOPTHOM CHCTEMBI M TEINIOOOMEHHOTO 00OpY/IOBaHUS.
[TpoBeneHHBIE M3MEPEHHS MO3BOJMIN PACCUMTATh TEIUIOBBIC MOTEpU B aTMocdepy 3a CUET
KOHBEKIIMH U TETJIOBOTO U3JIyueHHus. JTa BelnyuHa paBHa ~ 8 MBT.

W3mepeHa MOITHOCTh, OTBOIMMAs HA BO3IYIIHBIX W BOJSHBIX XOJIOJMIBHUKAX, & TaK-
K€ MOIIHOCTbH TEIUIOBBIX MOTEPh C IBIMOBBIMH T'a3aMu. VI3MepeHbl TeMIepaTypsl TEIIOHOCH-
Tele Ha KaxJIoM paboTaroleM TEeIIOOOMEHHOM ammapare. JTO MO3BOJIMIO PacCUUTaTh
MOIITHOCTh PEKyTEpalfy B CHCTEME TerIo00MeHa Kak 10 TOpslYUM MOTOKaM, Tak M 10 XO-
JIOJTHBIM.

Taxoke OBITM M3MEPEHBI TEXHOJOTMYECKHE TapamMeTpa MOTOKOB B Medax, HeoOXoau-
MBbI€ Ul pacuéTa MOJe3HOW HArpy3Kd Ha YTHIIMTHYIO cucTeMy. Pacuér mokaszan, 4To momjes-
Has Harpyska neueit cocrasiseT ~ 50 MBT.

CocraBieHre MaTepHalbHOTO U TEIUIOBOTO OallaHca YCTaHOBKH, a TAK)Ke dKCTParupo-
BaHME JIaHHBIX TEXHOJOTHMYECKUX IMOTOKOB MO3BOJIMIN IOCTPOUTH COCTABHBIE KPHUBBIE TEXHO-
JIOTUYECKHUX MOTOKOB YCTaHOBKH (pHcC. 2). [l ompeneneHus] B3aMMHOTO PaCHONIOKEHHUs TO-
psiUeii M XOJIOTHOW COCTAaBHBIX KPUBBIX MCIIOJIB30BAMCH KaK JAHHbBIE YTUIMTHBIX U3MEpEHUH,
T.€. MOIIIHOCTh, MOTpedIsieMast MPOLECCOM OT IOpsiYUX YTHJIUT M MOIIHOCTh, OTBOJAUMAS OT
nporiecca XOJIOAHBIMU YTHIINTAMH, TaK M PE3yIbTaThl U3MEPEHUS TEMIIEPATyphl U PacX0/I0B
TEIIOHOCHUTENIEH B TEIII000MEHHOM 000PY0BaHUH.

CocrtaBHBIE KpUBBIE COJIEPKAT JTOCTATOYHO MHOTO MH(popMaru. BennuuHa TermoBoi
MOIITHOCTH, JOCTYIHAs JJIs pekynepaiuu, pasHa 59.09 MBT, a MmouiHocTh, HeoOXoauMast JUIs
MPOBEJEHUS Tpoliecca NMepBUYHON mMepepaboTku, paBHa ~ 79.8MBT. 3HaueHue TemioBoit
MOIITHOCTH, TOTPeOIIieMOe MPOLIECCOM OT YTHIIUT, paBHO ~ 49.8MBT. MomHocTh pekynepa-
MU B cUCTeMe TerutooOMeHa paBHa =~ 29 MBT, a Harpy3ka Ha XOJIOJHBIE YTUIIUTHI COCTABIISI-
eT BennuuHy ~ 28.1MBT.

[T1HY TOKAIM3yeTcs Ha TeMIIepaTypax ropsuyuxX MOTOKOB, paBHBIX — Theat = 210 °C u
XOJIOHBIX — Tcol = 50 °C, a ATmin = 160 °C. Bemmunna AT min B JaHHOM Clly4yae He SIBJIAeTCA
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MUHUMAJIBHON Pa3HOCTBHIO TEMIIEpaTyp MEXIy TEIUIOHOCUTEISIMU Ha TEIIOOOMEHHBIX arma-
parax, MOCKOJIbKY B CHCTEME TEIUIOOOMEHa pPa3BUT MEPEKPECTHBIA TEmooOMeH (puc. 2).
Hanuuue 607b1110r0 NEepekpECTHOrO TEII000MEHA MPUBOAUT HE TOJIBKO K OOJIBIIOMY 3aBBI-
LIEHUIO [TOBEPXHOCTU TEINIOOOMEHA, HO U K 3HAUUTEIbHOW NEpeaur TEIIOBOM YHEPIUM Ye-
pe3 MUHY, YTO XOPOIIO BUIHO HA CETOYHOH AMarpaMMe CYIIECTBYIOUIEH CeTH TerIo00MeH-
HBIX anmnapatos (puc. 3).

B cymecTBytomel cucreMe peKkynepaTUBHOTO TerjiooOMeHa 15 TermooOMeHHBIX all-
rapaToB y4acTBYIOT B Iepe/aue TEIUIOBOM SHEPTrHH 4epe3 MUHY, a Ha moToke Ne 17, Hibke
[IMHYA, UCIOJIb3YETCS ropsdasl yTUiIuTa. JTO 03HAYAET, YTO CYLIECTBYIOIIAs CUCTEMa TEIIO0-
00MeHa OMOCPEI0BAHO MEPEAAET SHEPTUIO OT FOPSUYUX YTUIUT XOJOJHBIM YTHIIUTaM 0€3 mo-
JIE3HOTO €€ UCMOJIb30BaHus [3].

Jlaxxe mepBo€ 3HAKOMCTBO C TEXHOJOTMYECKOW CXEMOM yCTAaHOBKHU IOKa3bIBAET 3HA-
YUTENbHBIN MOTEHIMANl YHEProcOepeKeHUsI, CONEPIKALUICT KaK B AJIEMEHTApPHBIX MOTEPAX
TEIUIOBON PHEPTUU B OKPYKAIOIIYIO CPEy, TaK M B HEPAMOHAIBHON TEXHOJIOTHH TEII000-
MEHa MEXIY TEXHOJIOITMYECKUMHU MTOTOKAMHU.

[Tony4yennas Harpy3Ka Ha YTHIIMTHYIO cucteMmy cocrtasisieT ~ 50 MBT, u eciu yuecTs
MOIIIHOCTh OTXOZSIIYIO C AbIMOBBIMU Tazamu ~ 20.4 MBT, To mosy4uM OIEHKY MOIIHOCTH,
KOTOpasi BBIICISIETCS IPU CrOpaHuu TorumBa B niedax ~ 70.4 MBT, win B nepecuére Ha 1T
nepepabarbiBacMoil He()TH 3Ta BEIMYMHA COCTAaBUT ~ 36 Kr.y.T. Ha 1T mepepabarbiBaeMoii
He(TH.

C moMoIIbpl0 MUHY aHadu3a MBI OMpPENeId, YTO BeTuuuHa AT min A7 PEKOHCTPYK-
[[UU TEIJIOOOMEHHON CHCTEMBbl YCTAHOBKHM C MUHHMAJbHBIMH MPUBEACHHBIMH 3aTpaTaMH CO-
crasut 3HaueHne 20 °C. CocTaBHbIE KPUBBIE, IOCTPOEHHBIE I PACCMATPUBAEMOTO PEKMMA
paboTel ycraHoBKU HpH AT min = 20 °C (puc. 4), IOKa3bIBAIOT, YTO CYLIECTBYET BO3MOKHOCTD
CHUHTE3UPOBATh TEXHOJIOIMUYECKYI0 CXEMY CHCTEMbl PEKYNEpAaTHBHOIO TEIIOOOMEHa B KOTO-
PO MPAKTUYECKU UCKIIFOUAETCS UCIIOIb30BAHUE XOJIIOAHBIX YTHINT. MOIIHOCT peKylepanuu
TEIUIOTHI B CUCTEME TEIJIO0OMEHA JJOJKHA BO3PACTH B JIBA pa3a, a MOIIHOCTh TOPSIYUX YTHIIUT
yYMEHBLIUTCSA B 2,3 pasa.

T,°C m

0 2 4 6 8 AHx10" kBt

PI/ICyHOK 2— CyH.IeCTByIOIIII/IC TEI1000MEHHbBIE CBSI3H MCKAY TCXHOJIOTUICCKUMHU IIOTOKAMHU, I/1306pa)K€H—
HbBIC Ha COCTAaBHBIX KPUBBIX
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Pucynoxk 4 — CocraBHBIE KpUBBIE ITpoIiecca nepBudHoM nepepadorkn Hedtu Ha ABT — 1, moctpoeHHBIE I
ATpin = 20 °C. Qumin = 21.7 MBT — MOIIHOCTH TOPSIYNX YTHIHUT, KOTOPYIO HEOOXOANMO TOIBECTH K MPOIIECCY
JUISL €T0 MIPOBE/ICHHUS T10CIIE BBITOJHEHHS PEKOHCTPYKIIUH CHCTEMBI TelIoo0MeHa ycTaHoBKH; Qrec = 58.1 MBT —
MOIIHOCTb PEKYIIEPUPOBAHHS TCIUIOBON 3HEPTHH B CHCTEME TEINIOOOMEHA IIOCIe PEKOHC TPYKIUH

Jliis HaliieHHOTO ONTUMANIBHOTO 3HaueHUs! AT min METOJaMi MMHY-TIPOEKTUPOBAHMSI CUHTE3U-
pOBaHa TEXHOJOIMYECKasi cXeMa TeII000MEHHOH cucTeMsl (puc. 5). PekoHCTpyKIHs pekyre-
pPaTUBHOM CHCTEMBI YCTAaHOBKH IO INpeasaraeMoil cxeme (puc. 5) MO3BOJUT CHU3UTH TEILIO-
BYIO MOIIIHOCTB, OTpedisieMyto npoueccoMm a0 21.7 MBT.

T10Mma b TOBEPXHOCTH TEILI000MEHa HeoOXomMo OyeT yBemmants Ha 19.5-10° M,
B HACTOsALIEE BpeMs OHA paBHa 12.6- 10° M°,

B urtore pexkoHCTpyKIuU yaenbHOE NOTPEOIEeHUE TOIIMBA IMPOLECCOM Ha YCTAaHOBKE
COCTaBHUT BeNMWYMHY ~ 15 kr.y.T. Ha 1.T mepepabaTtsiBaeMoit HeTH, UK B 2.4 pa3a MEHbIIE,
YeM B HacTosIIee BpPEMsl, a €CIM Y4eCTh YMEHbBIICHHE BBIOPOCOB C OTXOSAIIMMHU Ta3aMu U
CHIDKEHHME MX TeMIepaTypbl 3a OOPOBOM IeUH, TO y/AeIbHOE MOTpedaeHne TOIINBA Ha Mepe-
pabotky 1 T cbIpoii HEPTH HA YCTAHOBKE COCTABUT BeNUUYUHY ~ 13 KT.y.T. CpOoK OKynaeMOCTH
IIPOEKTa PEKOHCTPYKIIMH HE TIPEBBICUT 8 MECSIIEB.

3aki04enne

BoinonHeHue peKOHCTPYKIIMM CUCTEMBI TEINIOOOMEHA, YIiyOJsiomeil TeroBy0 UH-
TErpalmio CUCTEMBI TEXHOJOTHYECKUX MOTOKOB YCTAaHOBKH MEPBUYHOHN mepepaboTku HedTH,
Ha | ToHHY nepepalaTeiBaeMOi ChIpoil He()TH OyAeT UcIoib30BaThes He Obonee 13 kr y.T., T.€.
B 3 pa3a MeHbIlIe, YeM MOTpeOsieTcs B HACTOSIIEe BpeMsl.
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Pabora BemmonHeHna npu ¢uHancoBor moanepxkke EBpomneiickoit Komuccuu (ITpoekt
SERHPA, kontpakt No COLL-CT-2004-500229).
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TEIVIOEHEPTETUYHA IHTEI'PALIISA YCTAHOBKHU NEPBUHHOI IEPEPOBKHA
HA®TH ABT A12/2 TIPYU POBOTI 3 BAKYYMHHUM BJIOKOM Y 3UMOBHUM YAC

BukoHaHHS PEeKOHCTPYKIIT CHCTEMHU TEIIOOOMiHY, 110 MOTIHOIIOE TEIJIOBY 1HTErpa-
I[I}0 CUCTEMH TEXHOJIOTIYHUX MOTOKIB YCTAaHOBKH NepBUHHOI nepepoOku HapTu. Ha 1 ToHHY
cupoi HaTH, 10 epepoOIIIOeThCs, Oy/le BUKOPUCTOBYBaTHCA He Olibmie 13 Kr y.im., ToOTO B
3 pa3u MEeHIIe, HIXK CITO’KUBAETHCS B 1IeH Jac.
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