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AcmpaxaHcKuu 2ocyaapcm8eHHblu meXHUlteCKUUyHu8epcumem

A mathematical model of hydrobionts defrostation process is given that takes
into consideration the characteristics of biological object, the analytical and
numerical realization of which allowed to evaluate the evolution of temperature
fields. The developed numerical and analytical method of calculation of the
evolution of temperature fields and its software taking into account the
dynamics and approximation of the kinetics curves of defrostation allows to
calculate the temperatures in industrially frozen blocks, during defrostation
of different kinds of raw materials and methods of defrostation.

B HaCTOJlI.Qee BpeMJI IIp06J1eMa COBeplI1eHCTBOBaHHJI

TeXHOJlOrHqeCKoro 060PY,lJ;OBaHHJI·B IIHI.QeBOHIIPOMbIlI1J1eH-

HOCTHTeCHOCBJl3aHaC BOlIpocaMH ero Ha,lJ;e)f(HOCTH,3Hep-

roc6epe)f(eHHJI H MaKCHMaJIbHOrO coxpaHeHHJI KaqeCTBa

06pa6aTbIBaeMoro IIpo,lJ;yKTa Ha Ka)f(,lJ;OM3TalIe TeXHOJlO-

mqeCKOH QeIIH, COKpaI.QeHHJIIIOTepb CblPbJl IIpH 06pa60T-

Ke. bOJlee 70 % Bblpa6aTbIBaeMoH IIHI.QeBOH IIP0,lJ;YKQHH

IIpHXO,lJ;HTCJIHa ,lJ;OJlIOMOp0)f(eHbIX IIP0,lJ;YKTOB.B 3TOHCBJl3H

paJpa60TKa paQHOHaJIbHbIX, 3Heproc6eperalOI.QHX CIIOCO-

60B H KOHCTpyKQHH alIlIapaTOB ,lJ;JlJIpa3MOpa)f(HBaHHJI JlB-

JlJleTCJIaKTYaJlbHOH 3a,lJ;aqeH, pelI1eHHe KOTOpOH 3aBHCHT

OTMHO)f(eCTBa BapbHpyeMblx tPaKTopOB (BH,lJ;aH lIapaMeT-

pOB TeIIJlOHOCHTeJljl, cIIoc06a ero 1I0,lJ;BO,lJ;aH T.,lJ;.).

OqeBH,lJ;HO, qTO C03,lJ;aHHepaQHOHaJIbHOH TeXHOJlOrHH

HeB03MO)f(HO6e3 KOMIIJleKCHOro H3yqeHHJI CBOHCTB061>eK-

Ta H pe)f(HMHbIX lIapaMeTpoB IIpoQecca XOJlO,lJ;HJlbHOH06-

pa60TKH, 3aKJlIOqHTeJlbHbIH 3Taii KOTOpOH - pa3MOpa)f(H-

BaHHe.

HaH60Jlee paClIpOCTpaHeH cIIoc06 paJMopa)f(HBaHHJI rH,lJ;-

p06HOHTOB nyTeM norpY)f(eHHJI HJlH 0p0lI1eHFlJI BO,lJ;OH.

TeM He MeHee BO,lJ;HbIHcnoc06 paJMopa)f(HBaHmi H CHCTe-

MbI 3HeprOnO,lJ;BO,lJ;aB npOMbIlI1J1eHHbIX ,lJ;e<ppocTepax eI.Qe

He,lJ;OCTaTOqHOInyqeHbI H npHBO,lJ;JlTK yXy,lJ;lI1eHHIO Kaqe-

CTBeHHblX nOKaJaTeJleH 3aMOp0)f(eHHbIX npO,lJ;yKTOB.

IlpoBo,lJ;HJlH HCCJle,lJ;OBaHHJItPH3HKO-XHMHqeCKHX, TenJlO-

<pH3HqeCKHX H cTpyKrypHo-MeXaHHqeCKHX CBOHCTBrH,lJ;-

p06HOHTOB [2] H nOJlyqHJlH anlIpoKcHMHpylOI.QHe 3aBHCH-

MOCTH.

MaTeMaTHqecKYIO MO,lJ;eJlbnpoQecca pa3MOpa)f(HBaHH.H

[1,3] pa3pa60TaJlH C yqeTOM KOMnJleKCa xapaKTepHCTHK

6H0061>eKTa. Ee aHaJIHTHqeCKaJl H qHCJleHHaJl peaJIH3aQHJI

1I03BOJlHJla OQeHHTb 3BOJllOQHIOTeMneparypHblx nOJleH no

TOJlI.QHHe6J10KaH CKOpOCTHpa3MOpa)f(HBaHHJI ,lJ;JlJIPaJJlHq-

Horo CblPbJl B 3aBHCHMOCTH OT BapbHpyeMblx tPaKTopOB,

BH,lJ;aTeIlJlOHOCHTeJljl, cIIoc06a H QHKJIHqHOCTH3HeprOnO,lJ;-

BO,lJ;a.

qHcJleHHo-aHaJlHTHqeCKHH MeTO,lJ;paCqeTa 3BOJllOQHH

1I0JleH TeMneparyp Hero IIporpaMMHoe 06eCIIeqeHHe pa3-

pa60TaHbI C yqeTOM ,lJ;HHaMHKH paJMopa)f(HBaHHJI Ha OC-

HOBe anlIpOKCHMaQHH KpHBbIX KHHeTHKH pa3MOpa)f(HBaHHJI

BJlarH H KOMnJleKCa tPYHKQHOHaJlbHbIX 3aBHCHMOCTeH

CBOHCTB H xapaKTepHCTHK IIpO,lJ;yKTOB [BJla)f(HOCTH, TeM-

nepaTypbI, CTpyKTypHbIX xapaKTepHCTHK (IIJlOTHOCTH)].

IloJlJl TeMlIepaTYp paCCqHTaHbI ,lJ;JI.H6J10KOB npOMbIlI1J1eH-

HOH 3aMop03KH IIpH ,lJ;etPPOCTaQHHPa3J1HqHbIX BH,lJ;OBCbI-

PbJl H pa3HbIX cnoc06ax pa3MOpa)f(HBaHHJI.

,lLrnI C06J1IO,lJ;eHMJITeXHOJlOrHqeCKHX Tpe60BaHHH He06xo-

,lJ;HMO3HaTb BeJlHqHHY H paClIpe,lJ;eJleHHe TeMlIepaTypbI B

cJloe B JlI060H MOMeHT BpeMeHH. 3KCIIepHMeHTaJIbHO onpe-

,lJ;eJlHTbH3MeHeHMJITeMlIeparypbI B cJloe OqeHb Tpy,lJ;HOH3-

3a ClIeQHtPHqeCKHX oc06eHHOCTeH TelIJlOMaCCOnepeHoca.

HaXO)f(,lJ;eHHeHeCTaQHOHapHblx 1I0JleH TeMneparyp CBJI-

3aHO C pelI1eHHeM CHCTeMbI ,lJ;HtPtPepeHQHaJIbHbIX ypaBHe-

HHH BJlarO- H TelIJlOlIepeHoca. PelI1HTb 3TY cHcTeMy npH

nepeMeHHblx K03<PtPHQHeHTaX 6e3 pJl,lJ;acepbe3HbIX ,lJ;OIIY-

I.QeHHH Tpy,lJ;HO. qacTHbIe aHaJIHTHqeCKHe pelI1eHHJI ,lJ;OC-

TaTOqHO rpOM03,lJ;KH, qTO YCJlO)f(HJleT HX IIpaKTHqeCKOe

HCIIOJlb30BaHHe. [(eJleC006pa3HO npHMeHJlTb MaTeMaTH-

qeCKHe qHCJleHHble MeTO,lJ;bI,C IIOMOI.QblO KOTOpbIX C BbI-

COKOHTOqHOCTblO MO)f(HO paCCqHTaTb nOJlJl TeMneparyp,

npHqeM COCTaBJleHHYIO nporpaMMY paCqeTa MO)f(HO ,lJ;OC-

TaTOqHO onepaTHBHO HCnOJlb30BaTb B HH)f(eHepHblx pac-



qeTaX .necPpOCTepOB npH pa3JIHqHbIX pe)KHMaX H KOHCT-

PYKTHBHbIX OC06eHHOCT5IX.

B 06~eM BH.ne ypaBHeHHe nepeHOCa TeIIJIa npH O.nHO-

MepHOM 3a.naqe HMeeT BH.n

cp(x,t, W)~ = ~[A(W,x,t)~]+aT ax ax
+cr(W,x,t)p(W,x,t) aL +w(W,x,t),aT

r.ne cPyHKUHH cp, A, r, p, w - TeITJIOcPH3HqeCKHenapaMeT-

pbI;

L - OTHOCHTeJIbHOe co.nep)KaHHe BbIMOp0)KeHHOM

BO.nbI.

B ypaBHeHHe (1) MO)KHO no.nCTaBHTb BMeCTO oL .nHcP-
o't

cPepeHUHaJIbHOe H3MeHeHHe cpe.nHero no CJIOIOco.nep)Ka-

HH5I BbIMOp0)KeHHOM BO.nbI aL, a TaK)Ke C .nOCTaTOqHOMa't .
roqHOCTbIO npHH5ITb K(HcPcPHUHeHTcPa30BbIXnpeBpaIUeHHM

E= 1 , TaK KaK B npouecce pa3MOpa)KHBaHH5I nepeHOC BJIarH

B OCHOBHOMB BH.ne )KH.nKOCTHnpOHcxo.nHT npH OTHOCH-

TeJIbHOM H30TponHOCTH CTpyKTypbI. YqHTbIBa5I H30Tpon-

HOCTb (paBHOMepHOCTb L no CJIOIO) CTpyKTypbI npH pa3-

MOpa)KHBaHHH, cp, A, r, p npaKTHqeCKH He 3aBHC5ITOTx, H

eCJIHBbIHeCTH X( W, t) 3a 3HaK .nHcPcPepeHLlJ:la,Jl"a,pa3.neJIHTb

ypaBHeHHe Ha cp(W,t), nOJIyqHM

~ = a(W,t) a2

t +aT ax2

r(W,t)p(W,t) aw w(W,x,t)+-------- +----,
cp(W,t) a-r: cp(W,t)

-(W) X(W,t) ,h,h
r.ne a ,t = ---- - K03'!''!'HUHeHT TeMneparypo-

cp(W,t)
npOBo.nHOCTH.

u,eJIeC006pa3HO npOBecTH .nHcPcPepeHUHaJIbHOenpe06pa-

30BaHHe npaBOM qaCTH ypaBHeHH5I (2). BCJIe.ncTBHe OTCyT-

CTBH5I B HallIeM CJIyqae BHyTpeHHero HCTOqHHKa TenJIa

w = 0 nOCJIe.nHeeCJIaraeMOe npaBoM qaCTH MO)KHOHCKJIIO-

qHTb. COKpaTHB nJIOTHOCTb BO BTOpOM CJIaraeMOM (.na-

JIee 3HaKH cpe.nHero H BapbHpyeMbIe napaMeTpbI 6y.neM

onycKaTb) H nepeHeC5I BTopoe CJIaraeMOe npaBoM qaCTH B

at
JIeByIO C 06paTHbIM 3HaKOM, nOCJIe BbIHoca 3a cK06Ky -

Ctr
H MaTeMaTHqeCKHX npe06pa30BaHHM nOJIyqHM

at a a2t
a-r: 1-.c aL ax2

•

c at
fIo.ncTaBHB cPYHKUHOHaJIbHbIe 3aBHCHMOCTH

aLc,A,p,r,- = feW ,t) B ypaBHeHHe (3), nOJIyqHM
a-r:

MaTeMaTHqeCKYIO Mo.neJIb nepeHoca TenJIa B 6JIOKe C yqe-

TOM cPa30Boro nepexo.na (JIe.n - BO.na).

HaqaJIbHbIe yCJIOBH5I .nJI5I .naHHoM 3a.naqH 3a.na.nHM C

yqeTOM paBHOMepHoro pacnpe.neJIeHH5I TeMnepaTypbI B

HaqaJIbHbIM MOMeHT BpeMeHH 't'HaqB BH.ne:

npH't' = 't'Haq= 0, T = To (OC), T.e. T(x, 't'Haq)= To.
fIpH pa3MOpa)KHBaHHH TenJIo06MeH Ha rpaHHue CJI05I

3a.naeTC5I rpaHHqHbIMH YCJIOBH5IMH2-ro po.na:

at
-A(W,t) ax = a[TOI<il.Cpei\bI -Tx=o(noBePxII)]' (4)

fIpH pa3JIHqHbIX cnoc06ax 3Heprono.nBo.na H TeMnepa-

ryPHbIX pe)KHMaX K03cPcPHUHeHTTenJIOOT.naqH a COCTaB-

JI5IeT 300 ... 10000 BT/(M2·K). B .naHHOM CJIyqae TenJIOOT-

.naqa 3aBHCHT OT cPOPMbIH pa3MepoB nOBepxHocTH Harpe-

Ba (HJIH OXJIa)K.lJ.eHH5I),ee TeMneparypbI, TeMneparypbI cpe-

.nbI, K03cPcPHUHeHTao6'beMHoro pacllIHpeHH5I H .npymx ee

<pH3HqeCKHX CBOMCTB(A,a,v,c,p).
PellIeHHeM ypaBHeHH5I (4) npH KpaeBblx YCJIOBH5IX5IBJI5I-

eTC5I <PYHKUH5I t = !('t', W,x), no.nCTaBHB B KOTOpyIO

L = fi..'t',t, W), nOJIyqHM HCKOMyIO <PYHKUHIOt =fi..x,'t', W).
B opOCHTeJIbHOM pe)KHMe paCqeT npoH3Bo.nHJIH npH HO-

BbIX HaqaJIbHbIX YCJIOBH5IXno TOJIIUHHe H Ha rpaHHue CJI05I,

cOOTBeTcTBYIOIUHX nOJIIO TeMneparyp, B35ITOMYH3 paCqeT-

HOM MaTpHUbI TeMneparyp t = fi..x,'t'K) H npHcBoeHHoMy B

nOCJIe.nYIOIUeM paCqeTe TeMnepaTypHoMy nOJlIO t = fi..x,'t'o)
B HaqaJIbHbIM MOMeHT BpeMeHH nOCJIe .nOCTH)KeHH5IKpHOC-

KOnHqeCKOMTeMneparypbI Ha my6HHe, paBHoM 1/6 TOJIIUH-

HbI 6JIOKa. fIpH 3TOM B HOBOM paCqeTe aBTOMaTHqeCKH

YMeHbllIaIOTC5I BeJIHqlma MaTpHUbI H xapaKTepHbIM pa3Mep

6JIOKa Ha 1/3 ero TOJIIUHHbI. qHCJIO nOCJIe.nOBaTeJIbHbIXpac-

qerOB orpaHlfqHBaerC5I MHHHMaJIbHOMTOJIIUHHOM6JIOKa,paB-

HOM MOp<poMeTpHqeCKOMY pa3Mepy PbI6bI.

fIpH OCUHJIJIHpyIOIUeM 3Heprono.nBo.ne [nepHo.nHqeCKOe

OTKJIIOqeHHe BHellIHero no.nBo.na 3HeprHH H npoBe.neHHe

.ne<ppocTaUHH (pa3MOpa)KHBaHHe + nporpeB) 3a CqeT aK-

KYMyJIHpOBaHHoH 6JIOKOMTenJIOBOH 3HeprHH] H aCHMnTO-

THqeCKOM npH6JIH)KeHHH TeMnepaTypbI nOBepxHocTH K

TeMnepaType BHellIHero TenJIOHOCHTeJI5IH CHH)KeHHH TeM-

na pOCTa TeMnepaTypbI Ha nOBepXHOCTH, oueHHBaeMOM

no TaHreHcy yma HaKJIOHa 3aBHCHMOCTH T =fi..'t') Ha Ka)K-
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llOCJIOUHafl 360JllOl1UJl meMnepamyp npu opOCUmeJlbHOM pa3MOpaJICU6aHUU (t = 20°C, W = 0,78; t = - 10 OC):
a - nocmOflHHblU 3Hepzonoo60o; 6 - OCI1UJ1J1uPYIOt«uu~Hepzonoo60o; Na.

J - 6l1eHmpe; 2 - 60 6mopOM cJloe; /1- 6l1eHmpe; 2 - 60 6mopOM cJloe; J - 6l1eHmpe; 2 - Ha n06epxHocmu;
3 - 6 mpembeM cJloe; 4 - HG 3 - 6 mpembeM cJloe; 3 - 3KcnepUMeHmaJlbHble oaHHble
n06epXHocmu; 5 - 3KcnepUMeHmaJlbHble 4 - 3KcnepUMeHmaJIbHbie oaHHble
oaHHble

,UOM mare ~'t = 'LK+1 - 'LK no BpeMeHli tg'lf = (TK+1-TK)I~'t'
npHpaBHHBaeM B rpaHHqHbIX YCJIOBIDIX K03<p<PH~HeHT Ten-

JIOoT,UaqH a K HYJIIO (npH tg'lf S 0,2 a = 0). ITocJIe 3TOro

TeMneparypa Ha nOBepXHocTH 6y,UeT CHH:>KaTbC5.l, a B ~eH-

Tpe CJI05.lnOBbIllIaTbC5.l BHaqaJIe pe3KO H )),aJIee nJIaBHO (H3-

3a CHH:>KeHH5.l TeMnepaTYPHoro rpa)),HeHTa BHyTPH CJI05.l),

cTPeM5.lCb K BbIpaBHHBaHHIO no CJIOIO. ITocJIe YMeHbllIe-

HH5.l TeMna CHH:>KeHH5.l TeMnepaTypbI nOBepXHOCTH HH:>Ke

onpe)),eJIeHHOrO npe,UeJIa npH tg'lf S -1,39.10-3 (3KcnepH-

MeHTaJIbHbIe ,UaHHble) nO,UKJIlOqaeTC5.l BHellIHHH 3Heprono,U-

BO,UH B rpaH~blx yCJIOBH5.lX 3HaqeHHe K03<p<PH~eHTa Ten-

JIOOT,UaqH a cooTBeTcTByeT peaJIbHbIM YCJIOBH5.lM KOHBeK-

THBHoro TenJIo06MeHa Ha rpaHH~e pa3)),eJIa <pa3 (6JIOK -

TenJIOHOCHTeJIb) .

IJ;HKJIbI nOBTOp5.lIOTC5.l ,UO ,UOCTH:>KeHH5.lTeXHOJIOrHqeCKH

3a,UaHHoH TeMnepaTypbI B ueHTpe 6JIOKa (B KOHue ,Ue<ppo-

cTaUHH).

B OCUHJIJIHpyroIUeM opOCHTeJIbHOM pe:>KHMe npH HaqaJIb-

HbIX H rpaHHqHbIX YCJIOBH5.lX yqHTbIBalOTC5.l BbIllienepeqHC-

rreHHble oco6eHHocTH 060HX pe:>KHMoB.

ITpaKTHqeCKyro oueHKy HCTHHHOCTH pellIeHH5.l MO:>KHO

npoBecTH )),HcKpeTHo no JIOKaJIbHbIM B 6JIOKe TeMnepary-

paM npO)),yKTa, nOJIyqeHHbIM 3KcnepHMeHTaJIbHO.

,lVr5.l qHCJIeHHOrO pellIeHH5.l )),H<p<pepeH~HaJIbHOrO ypaB-

HeHH5.l nepeHoca TenJIa napa6OJIHqeCKOrO THna B qaCTHbIX

npOH3BO)),HbIX npH 3a)),aHHbIX HaqaJIbHbIX H P~:3HOP0)),HbIX

rpaHnqHbIX YCJIOBH5.lX HCnOJIb30BaJIH MeTO)), KOHe~bIX pa3-

HOCTeH no He5.lBHOH cxeMe.

T'pa<pHqeCKa5.l annpOKCHMaUIDI TeMnepaTYPHbIX nOJIeH

npH paUHOHaJIbHbIX pe:>KHMaX opOCHTeJIbHOrO pa3MOpa:>KH-

BaHH5.l nOKa3bIBaeT, ~O TeMneparypa Ha nOBepXHOCTH 6JIO-

Ka 6bICTpO nOBbIlliaeTC5.l)),O TeMneparypbI, 6JIH3KOH K TeM-

nepaType cpe)),bI, H B ,UaJIbHeHllIeM npaKTHqeCKH He Me-

H5.leTC5.l.113MeHeHHe TeMnepaTypbI no TOJIIUHHe, KpOMe no-

rpaHHqHOrO CJI05.l, Henocpe)),CTBeHHO KOHTaKTHpylOIUero C

TenJIOHOCHTeJIeM, r)),e npOHCXO)),HT 60JIee nJIaBHbIH POCT

TeMnepaTypbI no 3aBHCHMOCTH, aHaJIOrHqHOH nOBepXHOC-

THOH 3BOJIlO~HH TeMneparypbI (C xapaKTepHOH TOqKOH H3-

MeHeHH5.l BH,Ua <PYHKUHOHaJIbHOH 3aBHCHMOCTH), HMeeT

HHOH xapaKTep. ITo TOJIIUHHe 6JIOKa npOHCXO,UHT nJIaBHOe



113MeHeHI1eTeMneparypbI no 3aBI1CI1MOCTH,He MemnomeH-

Cji C TeqeHl1eM BpeMeHI1, TaK KaK OTHOCI1TeJIbHO pe3KoMy

nOBbIllIeHI1IO TeMneparypbI npemITcTByIOT ,nonOJIHI1TeJIb-

HbIe 3arpaTbI 3Hepml1 Ha <pa30BbIH nepexo,n (JIe,n - Bo,na)

npl1 YMeHbllIaIO~eMCji TeMnepaTypHoM rpa,nHeHTe B CJIoe.

HHTeHCI1BHOCTb pa3MOpa:>KHBaHHJI B opOCHTeJIbHOM pe-

:>KHMenOBbIllIaeTCji 113-3aYMeHbllIeHI1J1 pa3MepOB 6JIOKa 11

06HOBJIeHHji nOBepXHOCTI1 TenJIo06MeHa, npl1 nOCJIOHHOM

OTna,naHI1I1 CTpyKTypHO-O,nHOpO,nHbIX qaCTeH 6JIOKa (B

qaCTHOCTI1, paBHbIX MOP<pOMeTpHqeCKoMy pa3Mepy

pbI6bI).

IIpH OCQI1JIJIl1pYIOmeM 3Heprono,nBo,ne [nepHo,nl1qeCKOe

OTKJIIOqeHl1e BHellIHero no,nBo,na 3Heprl1H 11npOBe,neHHe

,ne<pPOCTaQHI1(pa3MOpa:>KHBaHHe + nporpeB) 3a CqeT aK-

KyMyJIl1pOBaHHOH 6JIOKOM TenJIOBOH :mepml1] xapaKTep

113MeHeHJ1jiTeMneparypbI Ha nOBepXHOCTH H B my6HHe CJIOJl

(CM. pI1CyHOK) 3KCTpeMaJIbHO-QHKJIHqeCKHH, qTO, KaK no-

Ka3aJIl1 TeOpeTl1qeCKI1H aHaJII13 H 3KcnepHMeHTaJIbHbIe I1C-

CJIe,nOBaHl1ji, npl1Bo,nI1T K CHH:>KeHI1IO3Hepr03aTpaT 11no-

BbIllIeHI1IO KaqeCTBa pa3MOpO:>KeHHOHnpo,nYKQI1H - coxpa-

HeHI1IOCTpYKTYpbI npO,nyKTa, aMHHOKHCJIOTHOrO,BHTaMHH-

Horo COCTaBa 11T.,n.

PaCqeTbI 3BOJIIOQHI1nOJIeH TeMnepaTyp npOBo,nI1JIH npl1

OCQI1JIJIHpYIO~eM opOCHTeJIbHOM pe:>KHMe, KOMnJIeKCHO

COqeTaIOIQeM B ce6e ,nOCTOHHCTBaOT,neJIbHbIX BbIllIeonH-

caHHbIX pe:>KI1MOB.,[{aHHbIH pe:>KI1MpeKOMeH,nOBaH aBTO-

paMI1 ,nJIji BHe,npeHHJI Ha np0I13Bo,nCTBe, ,nJIJI Mo,nepHH3a-

QHI1 cymecTByIOIQI1X H pa3pa6OTKH HOBbIX KOHCTpyKQHH

,ne<ppOCTepOB, He Tpe6yIOmHx 60JIbllII1X MaTepHaJIbHbIX

3aTpar npl1 3KOHOMI1H 3Heprl1H H nOBbIllIeHHH KaqeCTBa

rOTOBOH npo,nYKQHH.

PeaJIH3aQI1ji npe,nJIO:>KeHHbIXMepOnpHjiTHH Ha 6a3e MO-

,nepHI13aQHH opOCHTeJIbHOrO ,ne<ppOCTepa (,nBe TpaHcnop-

THbIe 30HbI: ,nJIji nepeMemeHHji 3aMOp0:>KeHHbIX 6JIOKOB H

OTBo,napa3MOpO:>KeHHOHKHJIbKI1 H3 pa60qeH 30HbI, 30HaJIb-

HaJi nepl10,nl1qeCKaji no,naqa BO,nbI) n03BOJIHT CHI13HTb ce-

6eCT0l1MOCTb rOTOBOH npo,nYKQHH.

***

• TaKI1M 06pa30M, Ha OCHOBe3KCnepl1MeHTaJIbHOrO 113Y-

qeHl1ji CBOHCTB rl1,np06110HTOB yCTaHOBJIeHO, qTO A 11a.
onpe,neJIjiIOTCji TOJIbKO 3HaqeHI1jiMI1 BJlHjiIOmHX <paKTOpOB

(BJIa:>KHOCTI1W H TeMnepaTypbI t) 11npaKTl1qeCKH He 3aBH-

CjiT OT BI1,na m,np06110HTa.

• Ha 6a3e TeOpeTHQeCKOrO aHaJIl13a, npOBe,neHHbIX 3KC-

nepHMeHTOB 11anp06aQI1H Ha np0I13Bo,nCTBe c,neJIaH BbIBO,n

o paQI10HaJIbHOCTI1npl1MeHeHHji OCQHJIJIHpYIOmero pe:>KHMa

(nepI10,nHQeCKoro OTKJIIOQeHJijiBHellIHero no,nBo,na 3Heprl1H

H npOBe,neHl1e ,ne<pPOCTaQI1H3a CQeT aKKYMyJIl1pOBaHHOH

6JIOKOM TenJIOBOH 3Heprl1l1), KOMnJIeKCHO COQeTaIOIQero B

ce6e ,nOCTOI1HCTBaTpa,nI1QI10HHbIX pe:>KHMOB.

• OTMeQeHO, QTO o,nHOKpaTHoro 0pOllIeHl1ji 6JIOKa BO-

,nOH He,nOCTaTOQHO,QT06bI pa3MOp03HTb nOBepXHOCTHbIH

CJIOH H y,naJIHTb ero npH 1>15 °e, nOToMy qTO ,nonycTH-

MaJi TeMnepaTypa Ha nOBepXHOCTH ,nOCTl1raeTCji 3a 60-

JIee KOPOTKHH npOMe:>KyTOK BpeMeHH H npHBo,nHT K cpaB-

HI1TeJIbHOMY CHH:>KeHHIO KOHeQHOrO TenJIOco,nep:>KaHl1ji

6JIOKa, He06xo,nI1MOrO ,nJIJIOKOHQaTeJIbHOrO pa3MOpa:>KH-

BaHHJI CJIOji. 3TOT Ha nepBbIH B3mJl,n aHOMaJIbHbIH 3<p-

<peKT npl1Bo,nHT He K COKpameHHIO npo,nomKHTeJIbHOCTH

pa3MOpa:>KI1BaHHji, a K ee YBeJIHQeHI1IO npH nOBbIllIeHI1H

TeMneparypbI BO,nbI 60JIee 20°C, T.e. HCnOJIb30BaHHe

BO,nbI C OTHOCI1TeJIbHO BbICOKOH TeMneparypoH HeQeJIe-

co06pa3Ho.

• ,[{aHbI peKoMeH,naQI1I1 no BHe,npeHHIO OCQHJIJIHPYIO-

mero cnoc06a pa3MOpa:>KHBaHI1J1 (npo,nomKHTeJIbHOCTb

QHKJIOB, TeMnepaTypHbIx pe:>KHMoB), anp06HpoBaHHoro

B npOMbIllIJIeHHbIX YCJIOBHjiX, no Mo,nepHl13aQI1I1 cyme-

cTByIOmHx H pa3pa60TKe HOBbIX KOHCTpyKQHH ,ne<ppoc-

TepOB, He Tpe6yIOml1x 3HaQHTeJIbHbIX MaTepHaJIbHbIX

3aTpaT npH 3KOHOMI1H 3Heprl1H 11nOBbIllIeHHH KaQeCTBa

rOTOBOH npo,nYKQI1H. IIpHMeHeHHe OCQHJIJIl1pYIOmHX pe-

)l(HMOB COKpamaeT npo,nOJI)I(HTeJIbHOCTb pa3MOpa:>KHBa-

HHji ,no 30 %, npo,nOJI:>KHTeJIbHOCTb KOHTaKTa C TenJIO-

HOCHTeJIeM - ,no 60 %.
• OCQHJIJIl1pYIOmHH pe:>KHMpa3MOpa:>KHBaHHJI n03BOJIJI-

eT C03,naTb 60JIee MjirKl1e yCJIOBHJI (MaJIbIe TeMneparyp-

HbIe rpa,nl1eHTbI B 6JIOKe H OTHOCHTeJIbHO HI13KaJl cpe,nHjiJl

TeMneparypa pa3MOpO:>KeHHOHpbI6bI) npH npOBe,neHHH npo-

Qecca. IIorpy:>KHoe pa3MOpa:>KHBaHHe npOHcxo,nHT npH

tcp = 10... 11 DC, OCQHJIJIHpYIOmHH pe)l(HM pa3MOpa)l(I1Ba-

HHJI - npH tcp = 4...5 DC.
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