
.{rrr nou4eHcara c parMepoM KaneJrb R = 10-6 M BpeMr r{x oceAaH[r Ha creHKr,r nop B cpeAe
sMyJIbcHI'I cocraBlrr npn6nusr.nenrno 90 c. O.rerraguo, ETo grr{ BeJrHrrHHbr 3HaqHTeJrbHo ooltrue
BpeMeHa caMofo npoqecca BbrTecHeHnr B npoBeAeHHbIx SKcnepHMeHTaX.

Taxrar,r o6paront, BbmoJrHeHHoe nccireAoBaHue BbuB[rno nprdrlll.rrtuiurbHbre pa3Jrtaqlar B rrpoqeccax
Tenno- u naaccoo6ueHa IIpH BbITecHeHI{n napoM TaKr[x xr,tgxocrefi, KaK BoAa, xup, gltfynbcl{fl.

flonyveHuue ,{aHHhIe [peAcraBJrrrorcr BrDKHhrMr.r Nrr noHprMaH[JI Te[JroMaccoo6uennrx
[poqeccoB, npoTeKaroqlr,D( IIpH K]r[eHI,rt4, HarpeBa B TemroBhrx almapaTax.

VcrosHrre o6osHaqeHr,rt

P - gaueuae, T - teunepeffypa, pr - rrnurnocrb Aucflepcuofi cpe4u, p - BJrarocoAepxaane, Cf, -

TelIoeMKOcTb )I(HAKOcTII, psc- TIJI0THocTB xcIIKoCTpri pe, P, - rrJroTHocTb BoAbr, napa; OB, 6n -

HacbllqelrHocrb AHcnepcnofi cpegrt napoM, so,{oft; t - uoprrcrocrt; k", kn - npoyuqaeMocrl cpeAbr Ars
napa, BoAbI: Fr, Fn - Bs3Kocrb napa, BoAbr; f6 z - Terrrrora Qa:ororo nepexoAa, p - Morrflpnrrfi sec

aogu, )', - relrJro[poBoAHocrb 4ucnepcuofi cpeAbl; ,9", ,9n - cKopocrb Sralrtrpaqnu napa, 86146r.

I' farixa 8., Xypancrufi f.H. Sxcnepuuerrra.nbHoe r.rccJre4oBaH[e $rurrryaqru BoArHoro napa llVttx.
tpus. xcypn., 1980, r; 38, Ne 5. - C. 847 - 852.
2. Cuupnoa f.O. flpn6l ncenuar reopnr remoo6uena rpu Kr{rreualr Ha rroBepxuocrf,x.
TemoenepreruKa, 1977, Nt 9. - C. 77 -80.
3. A6pauenxo A'H. u 4p. Tennoo6uen rIpH rlcnapernu H Kr.rrreHEH )Kr,rAKocrH B nopucrbrx rcnax //
I'Irnm.sNs.xcypr., 1982, r. 42, !&2. - C.218-227 .

* * *
Tarau enirr,r,qepiH oluey npoqecrepin (aprGrHAary xbury-caJrMar( aJrMacy r(oHAbrprhurapbr

)Kvrr4Lrcrapbrnrrrl npo6leMacbru xcr4capry 6olnn ra6rrna4u.
I(anu44augr( uleriuitt 6onyu, rexipn6e4e ropcerilrea4efi, nrncrrrpmrur arenriniq 1qogra.uncrr

blrblcarblH arerrrig (o3FaJIbIcbIHa ecep ernefiai. Xyprisinren raxipu6elep cy, uafi, 3Myrbcr.rs rcpisai
cyfiu(raparu apacblurarbl xhrrry-canMa( aJrMacy npoqemepiniq 6y ap(Brnbr brrbrcybrHbrr{
esreltrerixrepiu mrafi'rur4a4rr. AHrrKr:arfaH HorpDxeirep x<rury (oHAbrppburapbrnAa 4afinary rorJrrrry
resiuge xyperin xblJry-canMaK aJIMacy upoqemepine ecepiu rurigeriH br4naJrAbr $axropnap 6onrrn
ra6ruaAu.

The intensification of the foodstuff processing is a problem for a substantial inorease of the work
heat-exchange devices.

It is characteristic for the existence of some limiting saturation which have shown in experiments.
The movement of a foreing out agent it does not influence to the superseded ones. The made research has
revealed basic distinctions in processes heat - and mass exchange at a replacement by steam of such
liquids, as water, fa! emulsion. The obtained data is represented by the imiortant factors for heat - and
mass exchange processes proceeding at boiling, heating in thermal devices.

vIK 664.r

BIIYTPEI{HI4IZ TEMIOMACCOIIEPEHOC
TEITITA nPI4 PA3IEJTEHHI,I XXPOBbIX BEr TIFCTB

Xafi;raydaeB X. A.

Ceueilcxufi Qutuat TOO <Rasaxcxuil uay'{uo-uccnedoeamenucrcuil
uH c mumym n ep ep a6 omxu c enb cKoxo 3nilcme euu oit np o dyxtyuu >

B nopnctrx rgJlax A.rrf, onllcauuf, npoqeccoB nepeHoca Terurorbr BocrroJrb3yeMcr 3aKoHarMH
coxpalreHl{fl Maccbl I'I gHeprHI,I. Vpanueuux flepeHoca, Lrs gaKoHoB coxpaueHlrr ne sarr.rruryrrr. ,Ilrnr
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3aMbrKauns ypaBHeHHfi Heo6xoArrMo onpeAenr{rb r{HreHcr.rBHocrb o6Mena Maccofi MexAy Qasaun,
yAenbr{Fo rerurory cop6qun, norenr{saJrbr rrepeHoca An{ KarKAofi Ns Sas, 3aBr,rcr{Mocrb AaBneunfl
xr,rAKocrr,r or BnarocoAepxaHlrJr W u rer'rneparypbr T. B nopucrofi cpege rpaHr,rqa AByx 0a3
pasdnnaercr Ha MHo)KecrBo orAenbrrhrx fracrKoB c parnuvHofi rcpunusnofi. flpurvreurx uaccoo6uennufi
aHaJror Kpr{Tepr{r Oypre B ycnoB}rJrx A}rHaMwrecKoro paBHoBecr{rr MexAJ/ xr{AKocrbro u napoM
xl,rMnrrecKlte floreHrll,rilJrbr Qas pannrt, a AaBJIeHr,Ie )KHArcocrH onpeAeJrrerct ypaBHeur,rel,r KemsHHa

PT P-
D*  =  P*  ' " ! ! -1n ' "  ( l )@ s 

Un P,

Ypasueuue (1) ercnepnMelrraJrbHo ilpoBepeqo n pa6orax [1, 3], rAe raJore yKa3aubr fpaHr-rrlpr
nplrMeHr{Mocrr.r (1). Ilycrr HaM H3BecrHa H3orepMa copdqnn

W=/(P",T)

Hs ypanneuar (2) rrrpasrm P, c nouorr{rn o6parnofi $yrruuu

Pn= F(W,T)

Toma

(2\

(3)

l{cuomsyr (3) nonyquu

a nrz ( alfr-F(w,T)\
" " = u * \  a r  ) -

ry  RT,(
L ^  = - l"  u . I

(4)

flpu aarucrauocru H3orepnr cop6quu or reM[eparypbr raKoBbr, rrro npu Bo3pacraHnrr reMrreparypbr
floBblltraercf, KalildJlrltpHoe AaBneHI,re xuAKocru, qro [prrBoAm r etpiferry TepMoBnaronpoBoAHocrlr.

flpu nrnolHeHua repMopuaMr,rqecKoro paBnoBecurr, Kor4a $asu npoxoArr qepes MHoxecrBo
paBHoBecHBD( cocronnrfi, urueeu (4)

VAennras rellrrora cop6q.ru onpeAeJrxercr coornorueur.reM Krafinepona - Klayruyca (5)

,= o, # =,,1(#),* .(#),^ #l (s)

(6)

(7)
F(W,T)
AT

dln

Tarurra o6pasonr, 3Harrne ISorepM cop6qlna l,r xr.rMuqecKoro norer{rtrsaJra HaM seo6xoAuuo Alr
ofipeAenenuf, I{HTeHcI{BHocrI,r Maccoo6uena Mexru/ ifasauu, 3aB}rcr,rMocrr,r Karrr,rJurrpHoro AaBJIeHI,Ifi or
BJrafocoAepxauur ra yAemuofi TerrJror;r cop6qum.

,Qr-r o6ucnenur cKaqKa BirarocoAepxaHr4fl Ha rpaulrqe couplrKocHoBeHnt AByx nopficrblx reJI
A.B. Jlunorrnrr [2] BBo,qr,rrcf, non{rlre roreuqr.raJra flepeHoca 0* waru B nopucrrlx renax. B
gKcrreplrMerrraJrurofi pa6ore t2l ycraHoBJreHo, trro B cocroffHr{r{ paBnoBecl,rr Mecro paBeucrBo
Kam.rJUrrpHbD( AauenrEfi (Pr = Pn - Px) B rropax no BceMy o6reuy cHCTeMFT; Hcno.nrsyr ocHoBI{bIe
rroJroxeHr,rr Teopuu rranoroQasnofi <[nnrrpaunfi, 3:lr[rureM 3aKoH6r nepeuoca Ars rax,qofi ue $as;
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)ryaBHeHr,rr HenpepbrBHoc.rH Nrfl napa u xr,rAKocTr.r

0, =-kf,(e) vP
r?n

a@"il
m-#+div(p,U,)  = 1

0t

*a@f!" )  +d iv(p*O*)=-r
0r

0n =-kf ' (o*)vD*
eo

(8)

(e)

(10)

( 1 1 )

,{nx sarrauranur ypanneHuft (8)-(11) B KJraccuqecKoM Bapr4aHTe reopx}r (funrrpaqar.r Hcron53;iror
$yHrrlmo urnorennofi HachrrqeHuocra

Pn - P* : t. cos(a) (m/k)t" 4e,,) (12)

flpegcrarleYue (12) 6ulo nneprble npeArrolrcHo Jleaepemov, a I@) Ha36rBasrcs $y1rxrlHefi
Jlerepena. florepxnoctuoe HarffKeHlre o, rpaenofi yron cMaqwBankrs, A - cJroxHrre SynngrnTeMneparypbr u Nrfl peaJlbHbrx cpeA HeIsBeCTHbr, nosToMy pactrerbr raKr.rx 3a.Aa% KaK KarrHJurrpH{ur
[porlr:rKa B TeMIIeparypHoM noJle, orcyrcrByror. fitn 3aM6rKaHr{r (8)-(11) 6ygena HcrroJrb3oBarb
ooorHolneHHe (1)-(8). flpn nccaegoBaHl{H MeAJIeHIr6rx reqeH*rfi Mo)r(Ho upene6peui irJrenurMa, Koropbre
)trrI'ITbIBaIor I'I3MeHeHHe AaBIle}JHt a yAeJlbHoro o6reua taga, a rarcKe KoHBeKTLrBHrtfi uepenoc ggeprgr,I.
B npocrefirueM Bapuarrre ypaBHeHHe grreprulr HMeer BHA

lg * *1c * p, + m(0 . p. C pa * 0o . p, . fr * rl# = v ev D + L. r - *rr #
(13)

rpe, L: tc * ro, rro - TerrJrora wcr:ptpe:;tr4fr, cso6o.qHoft no4u. flory.reHHiur cl,lcreMa ypanneHnfr n
3aMhIKaIoIq[x coorlro[reHr'Ifi (1)-(13) [pI{MeHI{Ma B 3a,4aqrx reflJloMaccoo6ueua B fipoqeccax cyrrrKrir,
cop6qnr.r u tf rurrpaqlra.

Mero.q qlIcJIeHHoro pelrreHl,It Ecnonb3yeM An.s perueHHfl connaeculErft MeroA 3finepa-Jlarparue
(!34' r<lropuft rlpuMeusrct nepBoHaqaJlbHo ArIt pacrrera n{ApoAHgaMrFrecKprx saraq, KorAa r{Meerct
o6qax, ABr.rxcyrqucr HecrarryroHapHo xnAKiu{ rpaHr.rrla.

OcuonHas r,rAer qpr{Menenns. MeroAa COJI cocrom B ToM, rrro Arrs ypanuenufi sneprrfi v rapa
6yaena l{clloJlb3oBarb qrIcJreHHbIe cxeMbr B flpeAcraBilenuu 3fiiepa, a'Nrs. ypaBHeHHr [epe'oca
xl44Kocrll, KorAa MolICer npol{cxoAl4rb Ae$opMarIlrJI cllcreMrr (ocle4crnue KarrumrflpH6rx revenafi) -
nepeMeHHble Jlarpanxa. Cucrerraa ypaanenafi (I)-(U) perlaercf, MeroAoM nocneAoBareJrsHbrx
npr'r6nuxenufi, noetouy uaroBble rlrrKJrbr opraHr{tyrorcr AJrr Bcex ypanuenuft cprcreMbr.

B Ha'IarlHHfi uouenr BpeMeHH Bo3HI{Kaer BoJIHoBoe AB}DKeHHe napa, floJr.f, BJrtu-oco.qep]Kagn6 .rro
BcIeAcTBHe [poqeccoB' MOXCHO xapaKTepI'BOBaTE KaK TepMoBJIarO[pOBoAHOcTb BJlarocoAepxaHge, rAe
yBenr{rmBarbcs B rleHTptubHrrx qacrf,x o6pasqa.

TaKIe{ o6paeou, noJlt AzlBJleuufi uapa pa3r[qHbrx MoMeHToB BpeMeHr{ 3aB}rcr.rr or yrny6neHur
3oIIH I{cnapeHIIJI, KoTOp:rt co0TBercTByer npeAeJIbHoMy BnarocoAepxaHlllo AJI{ AByx gnaqenHfi.

Kos<!$uqnemrl .quab$yeurt IeIAKocrI,I: BbltBrser 4eftcrnr,re KanrJrnf,pubx cHJr, Koropoe npHBoA{T
x 6olee 6rrcrporvry nepeMeIrIeHI{Io 3oI{bI r4cnapeHas., yAilreHr,fio BJIan{, BcneAcrBr.re ee Mr.il.paqr{H K
noBepxnocrn o6pasqa.

Vclonnrre o6osua.reHnt
W - orsoctrreJlbHoe BJrarocoAeprI@Hlre, xr/rr; o ac - y1enbuufi o6reu xruKocrg, ro -yAeJrbgaf,

TelUrora cop6qlu, Pr, P*, pn, - $usu'recKal{ ruIorlocrF nopacrofi cpe4u xr.rrKocrr{, napa, glu; m-

t4



nop[crocrE, R - ynxnepcaJlbHaf, ra3oBur"f, trocrorHHar; K - npouurlaeMocrb; \n, \* - A]rHaMr{lrecKaJr
B][3Kogrb flapa H xr{AKocrH; f,, .f*- orHocl{Tenrtrte SaroaHe [poHr,rqaeMocrpt r:r'tpa n xn4grocru; d -
Hacbrlr{eHHocrb cpegbr rasonofi Qasofi x xuAnoft.

l. JIaHgayJI.,{., JIuSuuq T.M. crarscrrnqecra"r $nsrxa. -M.: Hayra, 1964.*c.314-315.
2. Jlrrros A.B. Teopur cyruKn. - M.: 3neprur, 1968.
3. Kyq II.C. ra Ap. Teuno(fl,I3ltqecKne Lr rexuoJrorurrecKre ocHoBhr cyruKu BbrcoKoBoJrbrHofi usorxqnu.
- Mrancn: Hayna r{ rexHHKa, 1979. - C. 65-66.

rl. rF {.

Teqaey4i Ireury ynin rfasaapaJlbl( caJrMar(rbrr{ o3repy (ap(brrrAbrJrbrrbrn, ciqipy4iq ueruuipir
xh[rr]6tH, ep $asa ynin qfcu{rrl( I(bIchIMhIHbrr{ hurrirJrAhlrtbrr( rreH TeMfleparypaaan rsyarrcisliriniq
TacbrMarr.qaybrH arr6rKray (arKeT.

Cittipy IrcorepMacbl MeH xrMI.rtJI6r{ ryuin . K+?acrbrpy iparaapanua )Kbury aJrMacy
(ap(BIIIAbIJIbITbIH, KalI,IJUrtpJIbI (6lc6rMuhrr{ brJr*urAhrJrbr4 neu reMneparypaAan reyencis4iriH aHbrKray
yruilr 4axer.

6y KucrruuHLlr{ ep rypri ya4rrr aparrrrrBrrqaru ureri 6ynarry afiuarunruq repengilirine,
hulrhulgHJrul( uerine reyeagi. CyfirrK$n{ an$t[ysnanua roeQrfrwrerrri 6ynarry 3onacbrnbrr{ rGrJrAaM
(o3FaJIhIcbIHa' bIJIranAhIr{ xofirrryuna ererin corarbrH KarrnJurrpJrlrX ryurcpgiq ecepin eurepnefigi.

For the solution ofthe equations it is necessary to define an intensity ofan exchange between of
weight and phases, specific warmth of sorption, potentials of carrying over for each of phases in
dependence of pressure of a liquid, or a moisture content and temperature. The drawing up ofisotherms
of sorption and chemical potential is necessary for intensity the definition of mass er.ttangr between
phases which depends of capillary pressure of the moisture content and specific warmth Jf sorption.
Pressure border of steam of the various moments of time depends on deepening of a zone of evaporation,
which corresponds to a limiting moisture content. Coefficient of diffilsion of i liquid reveal an action of
capillary forces which lead to faster moving of a zone of evaporation, moisture removal, owing to its
migration to a surface of the sample.

YIK 621.31:631.3

BbIEOP TEPMI{TIECKOTO CONPOTI{BMEMACTEHOK EbITOBbIX SJIEKTPOI,IHKYBATOPOB

Epomeuno F.il.nl Tylerenon K.K.2

t ^'Capamo,eaanil 
eocydapcmaeauatil aepapuwil yuusepcumem tmeuu H.HBaeuno6a, Capamoe, Poccun'3anaduo'Rasaxcmaucrcufr 

aepapHo-mewuuecrcufiyuttsepcamem utweuu )Rauet4p xaHa,
Vpanacx, Kasmcmau

Bn6op roJItrI[IrbI creuoK ranry6aropa Moxer ocyrqecrBirrrbc.f, pa3rHr{H6rMH MeroAaM u ll-4].
Cyttlnocrr pacqera cocroltr B conocraBJreulru 3arpar Ha re[Jlor,r3oJrrq[ro KaK ifymuuu ee roJrrrluHhr r,r
3arpar Ha llol(pbrrl{e rlore'pb reruIorbl. flpu uuuurvramxofi Tonu$.rHe H3oirflrtr{u Bo3pacra€r cror,rMoorb
rlorepb gHeprull, c ee yBenI*reHHeM 3arparbr nepepaclpeAeJrtrorcff n o6parrofi 3aBr,rcr.rMocrrd.
Orrrnualrnofi sarrETcr rennol,I3oJlrqu , A,uoulaf, HardMeHbruue cyMMapHbre 3arparbr. I{g sroro cJreAyer,
rITo Bce 6Htosrre slenrporHrqy6aropbr HMeror ecrecrBeHrryrc BerrruJrltqsrc, Koropar BJrerler ga co6ofi
norcps gHeprrrr, conocraBJreunbre c noreprMr,r qepe3 creHKr.t uHrcy6aropa.

B ,qannofi pa6ore paccMorpeH Mero,q rn6opa repM[qecKoro co[psruBJrenr.rr creHoK rnrcy6aropa
no Kpllrepnto paBHoMepHocrl{ reMneparypfloro nom [5-6]. Tarofi noAxoA craJr Bo3Moxeu 6laro4apr
ypaBHeHl,ilo termoobtrleua frut\ H BBeAeHHoMy norurrr,tro pe3yJrbrr.rpyoqefi teweparypbr uHrqy6atopa.
Kpmepueu paBHoMepuocru pacnpeAereHus reMneparypnoro rroJrff rBJuercr BBrBoAuMocrb rnrl.
Srcnepuuerranbrrbre AaHHbre X.X. Eaporra Aaror cne4fioqee ypaBueHr.re:
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