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MO,n;eJIH:pOBaHMe rrpou;ecca M30TepMMQeCKOrO

paCTBOpeHM5I rrpM M,I(eanhHOM rrepeMelliMBaHMM
KaHiJ. meXH. HayK C.M. HmEHKO, B.B. IIOHMAHOB

BOpOHeJICCKaJlzocyiJapcmeeHHaJl meXHOJlOZU'IeCKaJI aKaiJeMUJI

The results of accounts of thermal process of dissolution of a liquid are
submitted at ideal hashing. The equations for kinetics crystallization accounts
of impurity are received. The given results were used at the decision of a task
of mathematical modelling of process cryogenic freezing out of vegetable
oils.

,[VUI HaXO)l()].eHHR MaTeMaTHqeCKHX 3aBHCHMOCTeH, OT-

pIDKaIOLQHXHaH60JIee cYLQeCTBeHHbIe CBR3HMe)l()].y OCHOB-

HhIMH napaMeTpaMH H xapaKTepHcTHKaMH npOll,eCCa, He-

06XO~HMO MO~eJIHpOBaHHe TeXHOJIOrHqeCKHX npOll,eCCOB,

npOTeKalOLQHX npH 3aMOpa)l(}iBaHHH )I(}I~KHX npO~KTOB

paCTHTeJIhHoro npoHCXO)l()].eHHR.

PaCCMOTpHM 3~aqy H3OTepMHqeCKOrO paCTBOpeHHR npH

~eanhHOM nepeMeUIHBaHHH nOJI~HCnepCHOH B3BeCH B

annapare 3aMKHYTOrO THna. TIpe~nOJIO)l(}lM, qTO He~OCbI-

LQeHHepaCTBOpa ~OCTaTOqHO BeJIHKO,n03TOMY JIHHeHHYIO

CKOpOCThpaCTBOpeHHR MO)l(HO CqHTaTh nOCTORHHOH (A =

= const) [3].
B np0ll,ecce pacTBOpeHHR B3BeCh 6y~eM xapaKTepH30-

BaTh <pyHKll,HeH IUIOTHOCTHpacnpe~eJIeHHR KpHCTaJIJIOB[1]
no pa3MepaM I B MOMeHT BpeMeHH 't, T.e.f{I, 't), B MOMeHT

BpeMeHH 't + ift <PYHKll,HeHf{I- ai, 't + a't). TIpeHe6peraR

HCTHpaHHeM H arnOMepall,HeH KpHCTaJIJIOB, a TaK)l(e HX

~re3HeH Ha CTeHKe annapaTa, MO)l(HO ~OnyCTHTh, qTO

f(l-ol, 't+m) ~

~ f(l, 't) - of (I, 't) dl + Of(l, 't) d't ,
01 m

TO H3 (1) H (2) npH dl < 0 nOJIyQHM

of (I, 't) dl + Of(l, 't) d't = 0
01 m

of(l,'t)(!!i)d't+ of(l,'t) d't=O (3)
01 d't m '

HO dl/d't = A < 0 H, COKpaLQaR (3) Ha d't, OKOHQaTeJIhHO

nonyqHM

of(l, 't) AOf(l, 't)
=---m az

TOJIhKO np0ll,ecca KpHCTaJIJIH3all,HH, HO H paCTBopeHHR.

HaQaJIhHoe yCJIOBHe 3anHChIBaeTCR KaK:

r~e foe l) - HCXO~HaR<PYHKll,HRTIJIOTHOCTHpacnpe~eJIeHHR

B3BeCH no pa3MepaM qaCTHll" nOMeLQaeMOH B annapaT.

rpaH}fqHoeyCJIOBHe

03HaQaeT, qTO Qepe3 BpeMR 't QaCTHll,hI pa3MepOM I nOJI-

HOCThIO paCTBOpRIOTCR. He HapyllIaR 06LQHOCTH B <pop-

MYJIe (6) MHHHMaJIhHbIH pa3Mep paCTBOpRIOLQerOCRKpHC-

TaJIJIa npHMeM paBHhIM HYJIIO.

TIpHBe~eM CHCTeMY ypaBHeHHH (4) - (6) K 6e3pa3Mep-

HOMy BH~ C nOMOLQhlO OTHOCHTeJIhHbIX 3aBHCHMhIX H He-

3aBHCHMhIX napaMerpoB:

- - -
L=I/l'8=A't/l'F(L 8)lf(1 't)/n', " , 0'

<Xl

F'o(L)=I!o(I)/no;no = ffo(l)dl.
o

of(L,8) of(L,8)
----=ae oL
F(L, 0) = Fo(L); R.~ 0,

r~e R - e~HHHQHaR <PYHKll,HR,

F(0,8) = Fo(O),8 ~0, (9)
TIpHMeHHM npe06pa30BaHHe JIanJIaca no nepeMeHHoH e

K (7) - (9):

d<l>d~'S) s<l>(L,s)= -Fo(L); (10)

<D(O,s) = <1>o(s), (11)
r~e s, <D(L,s), <Do(s) - H306pa)l(eHHR e,F(L,e) H Fa(e).
PellIeHHe (10) H (11) TaKOBO:

<D(L,S)=eXP(SL{ <Do (s)- IFo(L)eXP(-sLJiL]. (12)



B .uaJIhHeHIlleM paCqeThi npOBo.uHJIH no no.uCOJIHeqHO-

My .ue30.uopHpOBaHHoMy MaCJIy.

I13MeHeHHe ocpe.uHeHHoH no BhICOTe CJI051TeMnepaTy-

phI onpe.ueJIHM no epopMyJIe .uJI51pacqeTa npoepHJIeH TeM-

nepaTyp no BhICOTe CJI051.uJI51Pa3JIHqHhiX 3HaqeHHH e [2]:

4 ~ (-I)"
T(X.8)=T, +-(Tx -l)L--X

. n 11=11+ 2n

r.ue T(X,e) = t(x,'t)/to - TeKYlll,a51 TeMneparypa;

X - TeKyw:a51 Koop.uHHaTa no BhICOTe CJI051npo.uYKTa;

e - paCqeTHOe 3HaqeHHe BhICOThi CJI051npo.uYKTa;

Tx - nOCT051HHa51TeMnepaTypa XJIa,lI,areHTa;

n = 1,2....
IIocJIe rrpeo6pa30BaHH51 nOJIyql1M

- 8. (10)T(8) ""T, + n2 (1-Ty )exp -4Jr-8 ,

r.ue T = t / to; T, = t, /to; 8= UI')<!J I h2
,

to - HaqaJIhHa51 TeMneparypa npo.uYKTa;

t.x - TeMrrepaTypa XJIa.uareHTa;

t - ocpe.uHeHHa51 TeMrrepaTypa no BhICOTe CJI051npo-

.uyKTa;

't - BpeM51OXJImK,lI,eHI151,c;

a3¢ - 3epepeKTHBHhiHK03epepH[(HeHTTeMnepaTyporrpo-

BO,lI,HOCTI1,M2/C;

h - BhICOTa CJI051npo.uYKTa, M.

B HTore epOpMyJIy (15) 3anl1WeM B BI1.ue

In(n2

r-T.Y. )=_ n2

({;<p 'to (16)
8 I-T., 4h

,n:aHHhiH paCqeT n03B0JJ51eTonpe,lI,eJIHTh KI1HeTHKY npo-

[(ecca KpHCTaJIJII13a[(HI1H30TepMHqeCKOrO paCTBOpeHH5Inpl1

l1,lI,eaJIhHOMnepeMeIllHBaHHH.
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