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OpueHTAalUsI 0TeYeCTBEHHOM MicomepepadaTHBameit IPOMHIUICHHOCTE H& IIOCTOSAHHO® ggza;
4GHAe Ot GJIOWHOro MACA B oClieM 006hbeMe MACHOI'0 CHpbA NOCTABWIA BAnadl IO CHGP’
HU0 HOBOU TEXHWKU M TeXHOJIOTUH DasMOPaXMBAHUA GJOKOB ¢ MCHOJBb3oBaHueM CBY 9HOLL.
Tud. B pesyibTare IPOBENEHHHX NOUCKOBHX ¥ HAYYHO~UCCJIENOBATENHCKIX padoT BEF i n,
HO, 9T0 HUKAKIM IDPYTUM CHOCOCOM HEBOSMOKHO IOCTHYH TAKMX CKODOCTEiH HarpeBa'CBq
PABHOMEPHOCTY I KauecTBa PasMOPOXE@HHOT'O CHPBA, KOTODHE OCecHeurBaeT HaTPGBmoe
OHEPIUOK HDU TEMIEDUDOBAHMM M Da3MODaXMBAHWN MACA B GIOKaX. CHpbe, MOXydYae MAC”
nocye CBY TeMmepUpOBaHII X Pa3MODARUBAHUA 10 CBOMM CBOMCTBAM npudmmkaeTca ¥
HOMy CHPBED N0 SanopaxdbaHis. OObACHeHUe NPUYMH XOPOLEeIo COXpaHeHud KadecTBa
CHDB#i MOXHO HAUTH B BHCOKUX CKODOCTAX IPOLECCOB 3aMODaXMBAHUA B CKOPOMOPO3 ,O~
aliapartax B COYeTaHW’ CO CKODOCTHHM K@ IPOLecCOoM pasMopaxmBanusa B CBU mOMe: ~Tug
TODHE IIO3BOJINT U30EXATH CKOJBKO~HUGYNb 3HAUUTEJNLHHX W3MeHeHMuit MumeqHoi: T oftcT®
MOJIGKYJLIDHOM M KJI®TOUHOM ypOBHAX. Takoe MakcuMaJbHO BO3MOXHO® COXpaHeHue CB (BY
GJI0YHOT'O MACHOTO CHDbSA OGBACHAST 11eJ1eCO00PasHOCTh IPUMEHEHUA 1 npenmymeCTBmeo—
MeTOZa IIpy IPOU3BOLCTBE BADEHHX KOJOAC mepel NOJYYUBIMM B HACTOAmee BpeMI st
KOe pacipoCTDaHeHNE METOLOM ITDOM3BONCTBA BAPEHHX KOJMGAC M3 MICHHX GJIOKOB,
MeJbYeHHHX 063 DasMOpaxuBaHusi. X0Td, CTPOTO T'OBODH, IIOCJONHIU MeTOXN TaKKe BaTY‘
JaeT B cela 00A3aTesJbHOe IIepex UBMBIBYCHIIEM TeMIepupoBaHne GJIOKOB OT T@Lmepﬂe 7'

—_—

DPH XDaHEHWA N0 TemIepaTypH muHyc 8-C, KOTOPOe BIIOJIHE OIPaBIaAHO HPOH.’JBOJIMTB oo~
TpanmuoEHEM, a CBY MeTOmoM. OTMOYeHHHE IIOJOXKUTEJbHHS cToporH CBY I
~ HANTCHA COXpaHeHNEeM Yy pasMOPOXOHHOTO MACA BHCOKOM BOIOCBASHBAaWIEH# croco

Harpesa
p(jHOCTM




QBCC). nO3BosApme MpemOTBRPATATE BHTEKaHUWE MACHOI'O COKA B IPOIECCe DPa3MOPAXMBAHUA,
R(')ngome TOoro, BHcokxas BCC mo3BoifAeT yBeJMUATH emMe ¥ BHXOL I'OTOROH NDOAYKIMHA B
p CHOM mpomsBoICTBE. MaJjioe Xe BpeMa Iporecca pasMOPAKUBAHUSA 0JecHevYuBaeT GJIaro-
THOe MuKpoGMaybHO® COCTOSHNUE CHPHA, & BNOCHENCTEMM ¥ T'OTOBOIO NPONYKTa. Ecim
Say.OBODHTE O TEXHUIECKOM cropoHe nponecca CBY pasMopaxuBaHus, TO IMPENMymMECTBI €TI0
3og TCA B BHCOKOW MOGMJIBHOCTM IOJY9eHWS DasMODOREHHOT'O CHDBS, SHAUMTEJNBHOX
Hpeogmn IpPOU3BOLCTREHHHX ILIomaznei, O4YeHb BHCOKOM KIII KCHOJL30B4HUA DHEPIUU U €€
Chipy PASOBAHNA B TEIUIO, NOBHUEGHAN KyJbTYDH IDOMBBOLCTBA ¥ CAHUTADHOI'Q COCTOSHWA
B g IDOM3BONCTBEHHNEX noMelleluil. YCTaHOBKa, peasmaynlad mponecc CBY Temmepupo-
0. ( W pasMopaxyBaHua, MOXET OHTh BKINYEHA B JIMHAL IPOM3BOLCTBA MACHHX IPOXYK—
Xipao B JACTHOCTH, BAPEOHHX KoJdac), 9TO NPUBEIET K aBTOMATHSAIME IDOIEcCa pa3Mopa-
0m GIOKOB Mfca.
3 SHAYUTEbHHO IPeMMymecTBa, NOCTATaeMHe C momombo HATpepa CBY sHepruneft, BH-
Teky, K HeMmy xwpeiilluli MHTepeC KaK y HaC B CTpake, Tak M 3a pydexoM. OnHaKO, NIpoBe-
© UpenBapuTeJbHHE HCCJSNOBAHAA IIOKA3AJM, YTO IPM BHCOKMX MHTEHCUBHOCTAX Ha-

‘gpﬁp"a 063 cnermaJbEHX SODEKTHBHEX MED HEBOBMOXHO NPOBOIATEH MPONECC DPa3MOpANUBAHUSL

Tepgy OHHO# gopme (IO MONOEWTENBHHX TEMIEpATYD IO OOBEMy OJIOKa), NOCKOJNBKY IIDH
Rig nolle uepes 00JacTh TeMIepaTyp, OJMMSKUX KPAOCKONWYeCKO#, BOBHUKANT BHAUUTENE—
kong CPerpery IOBEPXHOCTH ¥ HEKOTODHX JOKaJBHHX 30H IO 00beMy OJIOKa, pes3ylIbTaTaMu
Mg PHX MOEOT ABUTHCH NOJHAA WM YACTUIHAS noTepsd KadecTBa MACHOTO CHDPBA B 9THUX
Oy 3o JespHefmme paGoTH B OGNACTH COBEPUEHCTBOBaHMA mpoiecca CBY pasmopamuBanus
bpeBaHaﬂpaaneHH Ha DOUCKM TeXHUUYECKOT'O PEleHUs BOIpOCa NOBHIEHUS PABHOMEDHOCTH Ha-
mecTB B VCKIDYeHUA BOSMOXKHOCTH BOSHMKHOBEHHA IEPEeIDeBOB, & A peaju3amuid IpeuMy-
Upq SNeMeHTapHoro CBY Harpesa og}éaﬂmqmmcs KUCIIONB30BaHYEeM Harpepa GJIOKOB IO TeM-
B;IOHHTYP He prme muEyc 4 + MuHyc 5°C, Haseap »ToT npomecc CBY TemnepupoBaHUEM.
upoue% MACO, TeMIepPHPOBaHHOE IO TaKWX TeMIepaTyp, BHOJHE NpHeMIeMO IJII HeKOTODHX
80, QTCCOB KOJIGaCHOT'O ITPOM3BOACTEBA. OTHM X8 METONOM MOXKHO MOJLB30BATHCS HpPU IPOM3—
lpy 72€ KoNGac m3 GIOYHOTO MACA C U3MEJHUYSHUEM €r0 (e3 DasMODaMWBEHUA.
TexﬁﬁigOTe Ee Haji COsTaHNeM HOBO# TeXHOJOIMM pasMOpaXuBaHmd OIOYHOI'O MAca M HOBOK
Eﬂa.uM » Deasmaynledd paspadaTHBAEMHil Ipomecc, HEOUXONUMO COBMECTHOE DPaCCMOTDEHUE
eccSOCP%aHHux TpeGoBaHUil MaKCHMENBHOTO COXDaHEHUS Xa9eCTBa MACHOTO CHPBA (B IpO-
¥ ne PaBMopaxmpaHusa ONpelesiieTCA, B OCHOBHOM, CKODOCTBI0 M DaBHOMEPHOCTEI Harpepa)
i Pa’éﬂﬂfieozm BOSMOKHO# DeaJm3amuy DTUX TpedoBaHUi (OIpenesdeT CIOXHOCTH, CTOUMOCTH
SDUTH CO3aBacMOll annapaTypH). L0 NaHHHM KCCIENOBaHH# KaueCcTBO MACHOI'O CHDLA
Lg CTaETCH IpY pasMOpaxVB&HNE B_OCHOBHOM (He yUMTHBAA MIKDPOGHAJBHYW MODYY, BO3-
B¢ OKkpymajmedl CpemH E IIp.) ¥3-32 BOBHEKHOBOHWA BHYTDH MHWEYHOW TKaHU KpUC—

0 "
Cugp f(’ Jblla, OKa3HBalIUX ABOAKOE paspymaimee BO3IeficTBEe Ha MHIIGYHY TKaHbL Kak 3a
-HeﬁCTBPKOKOHHeHTanM COJIEBHX DacTBODOB, TaK ¥ 3a CYET IPAMOI'C MEXaHUYECKOIO BO3—
Damhaﬂﬁg PaCcTyuuMy KpuCTajlaMd B IPOLECCe MEePeKPUCTAJIIM3EIUA IPU MENJSHHOM DPasMo—
Op o U, BHCOKMe CKODOCTH Da3MODUKUBAHUA U3GABJADT YACTHYHO WM TIOYTH TOJHOCTHD
Q B gmoaSPyllaiX BOBLEHCTBUM, YTO OLIO NOATBEPXLEHO DE3yMbTaTaMi UCCJHELOBAHMA.
o HanSszocxonuqecxcom o0macT# X Ipu GOJiee BHCOKMX TeMIEpaTypax, Takoii CKopocT-
Tek}inq"peB HEBOSMOXEH H3-3a BOBHUKHOBEHNS ONACHOCTE IIEPerpeBOB, OOCBACHIEMOR Kak
Aa aHeeCK“M” npuivHaMa (HeCOBEPUWEHCTBO KOHCTDYRULY padOunX Kamep M CHOcoGa MOmBO-
U3nanPLUY K GJOKY, MBMEHEHNE CTPYKTYPH IOJIA IIPM MSMEHCHAM TEMIIEPaTYPHO 3aBUCHUMHEX

oqﬁoﬁpﬁqecmx XapaKTEepUCTUK MiCa B OJOKe M Ip.), Tak X pa3dpocoM XapakTepPUCTHK
Ogono. MACa (HECOBEDWEHCTBO I'eQMETPUU GIOKOB, HEONHOPOLHOCTA COCTaBA CHpPBAI, He-
ko_,mq%m CTPYKTypH ClOKa M T.X.). C Ipyroil CTODOHH, €CJM PaccMaTpUBATh 3ABHCHNMOCTS
(‘«He,u SCrpg BHMOPOXGHHO! BJIAT'M B MHIEYHOM TKAHU OT €€ TeMuepaTypH, MOKHO OTMeTHTE
He 51"”15{9: eciM y COJBUUHCTBA MACONDPOLYKTOB KPHOCKONMYECKAd TOUKA JEXAT B ANANAB0-
EBReHo 0el.0T + maryc 1,03°C, To mpu Temmeparype MuHyC 4 + MuHyC 5°C GHBAET BHMO-
N ¢ OOT 75 1o 80 % BiIaru, ComepxameiicA B MHIEYHOH TKaHW, a Ipu TeMIepaType MUHYC
aMQp Kouo 50%. llonA BHMODPOREHHOR BJATH BO3pacTaeT IO yOuBapiliell SKCIOHEHTE IpH
§D0Mea§HBdHMm MfAca, a KOHUEHTpalud COJEBHX PacTBOPOB - IIO BO3pacTapleii SKCIOHEHTE.
Koy BTOI‘O, IOPOLECCH NEePEeKPUCTALIN3ALMA HalGoJee aKTUBHO IPOMCXONAT B MHIETHOR
gaamop TeMnepaTypHOM [IMaNa3oHe MUHYC 8 + MEHYC 3°C. PacCMOTpeHue mponecca CBY
o,qugﬂmBaHm C TOUKM BDEHUA NOJYYSHUA MAKCUMANBHOIO KayeCTBA DABMOPOKEHHODO CHphA
gI)nB PEMEHHNM OI'DaHAYEHMEM IO TEeXHUYOCKAM EO3MOXHOCTSM peamzamy STOr0 Ipolecca
N eche‘rk DaspadoTke OCOCHOBaHHHX TEXHMYECKUX TpPeGOBaHuit Ha cO3IaHme arperara,
IxHepme‘!fBalomero PABHOMEDHOS DABMODSXMBAHUE CJOKOB MACa I'OBANMHN M CBUHAHH CBY
}{g%a Hg 40 Temueparyp MuHyC 2 + Mumyc 3°C. IloBuEHMe TeMIEpaTypH OKOHYAHWMA IpO-
IIDe s 2+3°C 10 CPaBHGHUO C USBECTHHMI SapyCexHEMZ O0pasleMid MMEeT NPUHIMINAIE-
Daemepneegne, NOCKOJEBKY MMEHHO B 9TOM LHUalla3OHEe TeMIepaTyp PasMOpaxvBaeMoe CHpPBE
80y o, 2A8T HauGoJblMe paspyllaniue BOSEeHCTBAA Ha MHICUHY® TKaHb, YTO IPAMEM 00—
TS A3HBAeTCA Ha CHUKEHWN KA4YeCTBA MACHOTO CHDBA. llepel paspadoTYukaMy BCTEIM
ng C)e OCHOBHHE 3ajjaqu: O0ecledeHue LOCTATOYHO PABHOMEPHOTO (c pasGpocoM He 60—
HOY%HHXKOHGVHOPO TeMIIepaTypHCI'0 NOJIA OJNOKa JJIA PasJUYHHX BUIOB MFACHOT'O CHpBA, eI
M Jon TemnepaTyp 1 THNODa3MEPOB GJIOKOB; OOECIEUEHUe OYEeHb BHCOKUX OTeYeCTBeH
RQQBHO YCTUMOM yTeuku CBY bHeprum Ha pacdoueM MecTe; NOJIy9eHue BHCOKO! IpPOU3BOIU~
nobo COPJJA. arperara; HOCTUKEHNE MAKCUMAJILHOI'O KIJ WCHOJNb30BaHus CBY sHepruu ¥ BHCO-
JIHaH lacopaHuA IeHepaTopa ¢ padodeil Kamepoi#f; mMpocTOTA CAHUTADHOK 00padoTKU H
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A0CTymHOCTS BCEX DIEMEHTOB, KOHTaKTUDYWIMX C NPOLYKTOM; BHCOKasS H&NEKHOCTD, l]‘f l




Zggg§§q§gg§33n DOoJHasA eBTOMATHSAIMA Npoliecca PasMOPaXVBAHEA WX TeMmepupoBHEA

B pesymbTaTe TBOPYECKOI'O COIPYEECTBA ABTOPOB X KOJISKTHBOB 3aHHHX eﬂﬂP“ﬂTnﬂ
cosman CBY arperar AI-QIB nisa TEMMGPKPOBaEgH ' pasmopaxnnaﬂggasamopomggnoro B ggf
Kax Mica TOBAIMHH X CBUHHHH, KaK OTOYSCTBGHHHX, TAK ¥ MMIODTHHX THIOpasMepoB, ==
JIADIErocA CHDbeM JIJIA NpenmpuaThit MacomepepadaThpapmelf IpPOMHIICHHOCTH . OOHOBHHeonor
TeXHNYECKUEe XapDaKTepUCTHKM arperara; DPOU3BOLUTEJBHOCTH 1000+I200 xr B 9ac) +
XKUTEJHEQCTE TePMOOCPACOTKA 10+20 MuH ngg HavalbHORt TemuepaType GIOKOB MEHYC 0~
MuEyC 8°C; KOHEUHasd Temnepargpa mnagc C; momeocTs CBY sHeprum B padoduelt Kameppﬂw
o0 kBr; padouas gacrora - 9I5 MIn. UCHOBHHe 3JMeMeHTR arperara: TeXHonornqecxoee H |
po#icTBO T TeHepaTOpPHH# OJOK. TexHOMOrmYeckoe yCTpo#CTBO cocTouT m3 padode Fﬂﬂzgqg
A IUI030B 3arpySKE U BHIDYSKM. Padodas Kamepa TpelcTaBiIgeT coGofi HAKIOHHHIM BOﬂHa

¢ pasmepamu 450x900 mM, nospoaskimi# S8a CYeT COOTBETCTBYNIETO NEPEXOLHOTO PY“Opﬂmm‘
MmMpaMufaIbHOR HOPMH COXDAHWTH OCHOBHYD BOJHY Hyn. BOJHOBOX nepeceraeTcd TOA og
yTJIOM T'OPHBOHTAJIBHEM HOJUSTHJICHOBHM TYHHEJSM CngHHeM 450x200 M co CKOIB3AMOE
BHYTDH HEro NUSJeKTDUIECKOR JEeHTO# TpaHcmopTepa. Takas KOHCTpyKims padouei Kaﬁﬁ&w
0GeCcleuUBaeT PABHOMEDHHA SHEDPTONOXBOX K HOBEPXHOCTU 0GPadaTHBASMOTO OJOTHOTO 70, |
U CIOCOGCTBYOT XODOUWEMy- COIiaCOBAHMD IeHepaTopa ¢ padoueft kamepoft 3a CIeT masd oﬂ@
CHeIUaJbEO DAaCCIUTAHHOI0, yIJa NaleHHA SJAEKTDOMATHWTHOHX BOJHH Ha mOBEPXHOCTH OR0Ho
w3 38rpy3Ku- NOXaeT GNOKM TaK, YTOOH OHE IUIOTHO CJSKOBaM IpyT 3a ApyroM HO §ne
IOPTHOMY TyHHeJ (GMOKM B TyHHENE DaCHOJOXEHH BCTHE), YoM NOCTHTaeTCs 3amoJHe 7 00
NPaKTAYeCKH BCEI'0 CEYeHMH BOJHOBOZA. OTO IO3BOJAET HONYYATH BHCOKHH KO egm@m
noxp30pannd CBY sHepruu. KOHCTDYKIMA IUB0B OGECHEUMBAST NOIYCTEMHH OTeHeCTBﬁmm,
.CTeHepTaMil yPOBEHb H3JyYeHHA HA DadowuX MeCTaX, KOTOpHe paciogaraprces nepes pre”
.BOM 3aIDySKU M IOCJEe W38 BHIDY3KA M NPEICTABIENT COGOR CTON C IemHHM TPaﬂcnocio—
.DOM ¥ DOJIBI'@HI' COOTBETCTBEHHO. 8H 3aI'DySKM ¥ BHI'DYSKH MOI'yT OTOXBAraThbCA B Ky
DOHY BMECT® C padouuMi MECTaMH, IO3SBOJIAA OCYMECTRIATH NOJHYD CAaHUTEPHYD OGPadoeK-
BCero arperara. I'eHepaTOpHHN GJIOK NpENCTaBIAET COGOR cepuitio BumycKaeMuid KOML rnga
cupoBanEu# MCTOYHEK UBY sHeprum KUO-2 ¢ MommocTsb, peryJmpyemo# jo 50 KBT {180

9I5 Mim). Arperar padoTaeT B aBTOMATHYSCKOM DEXUME, ero OGCIyRUBaNT < qeﬂOBeE%hwW
JIpONONKUTEIPHOCTD HAXUKNEHAA GHOKOB B AKTHBHON 30HS peryJupyerTcs nsMeHeHueM o8 pI-
T4 IBUXCHWS TDAHCHOODTEDHO# JIGHTH, a MHTEHCEBHOCTH IPOLECCa pasMOpaxuBaHuf -~ Bagrﬂ¢
POBAHNEM MONMHOCTH MCTOYHWKa., ArperaT COOTBETCTBYeT TDEGOBAHUAM HENERHOCTH, 9°gmw
HOCTH ¥ JIDyTHM TPeCOBaHWAM, NPENyCMOTDEHHHM IIA u3ne/mii BHCmel kaTeropui Kaqeﬂg
OCHOBHHE TIDeEMyWeCTBa, IONyYaeMHe C NOMONED arperarta, IO CPABHEHWD ¢ TPAmuiid
TEXHOJOTHeH: OTCYTCTBHE- IOTEPE CHPHA U3-38 BHTEKEONEI'0 COKa; MHTEHCHPHE .

' : off
I00 pas mpoiecga TeMIepApoBaHWA CJOKOB MfAcA; IPeNOTBpalleHHe pocTa MEKPOdHaﬂgggec
06CeMeHEHHOCTH ; YIyUNOHNS CAHETADHO-~TUTMEHHYECKUX YCJIOBMM OpOM3BOxCTBA B P
JxoHOMudecku# dfpexT - oxoyo 400 THC, pyOaei B rox Ha L arperar. Arpera

B CcepuiiHoe NPOU3BOICTBO.

T nepen






