
Bu6op xapoctofixrx cB.n3yloqld( H 3anoJrHureJreft npousro4uTcs ucxo,{s us ycnonr,rft cnyx6sr
Syreponxa, T.e. c )qeroM arpeccplBuocru cpeA6r, acrroJrb3oBaulre 3neKTporeprr.ro$ocsopotr rrrJraKoB B
xapocrofirou 6erone uepc[eKTItBHo c IIeJIbIo cHrDKeHnr tlx anTponoreHHoro roeAeficrrraa H gKoHoMprH
Mr.rHepanblrbrx cbrpbeBbrx pecypcoB.

V.{K 541.1; 541.3

PACnPEIFJTEHHE TypEyJrEHTHbrx TEnnOBbrx [oToKoB
B TETIJIOBbIX AIINAPATAX C BPAIIIAIOIUI4MHC' NOIIACT'MH

X(afi.nay6aeB X. A.

Ceaeilcrcuil Qmuan TOO <Rasaxcruil nqwuo-uccnedoeamenocxuil
ffircmumym nep epa6omrcu cenbcKoxosnilcmeeaaoil npodyrcquu >

B cnxga c ranrencuQrmaqzefi npoqeccoB nepepa6orra nurrleBbrx npoAyKToB oco6o Bcraer
upo6leua 3Haql{TeJrbHoro noBhllueuur pa6oru rerrnouaccoo6ueHnrx annaparoB. O4uuu r43 MeroAoB ee
p.e[IeHI'It f,BJrterct yBeJI[qeHE TeMIroB repuoo6pa6orKlr 3a cqer onruMr,Barluu rr ycraHoBJreHge
rexHoJrorHlrecKax napaMeTpoB npoqecca.

B .qangofi padore [peAcraBJreH aHaJII43 gKcrrepuMemoB no ]rHTeHcr.{Buocrn BoA.rrHoro uapa
rroJrr.tAr,rc[epcnoft cpege.

Anann:, B npoqecce BEITecHeHlas xr{AKocrrd HacbrrrleHnbrM BoAffHlrM [apoM n pa6ore
TeluloMaccoo6naeHnrx armaparax ycraHaBJII-IBanocb repMl{qecxoe paBHoBecr{e, a cBr3b A4BreH}rs pI
TeMneparypbl rapa Moxer 6utr npe4craBrena Ha ocHoBaHr.ra ypaBHelrur Knanefipona-Klaysayca v e
npu6luxeul'IH c roqHocrblo Ao l-zyo,Ao AasreH[fi I MIIa, garr""u*ra B cJre.qftorrleM Br.rge:

p = Apr(T lT*)-a exp(_l0Tke lT) (1)

rae A =I7,05'la3;Tr,P*KpHTLrqecKtur reMneparypa H AaBreHr{e AJrff HacbrrrleHHoro BoArHoro
qapa.

flocryuaroquft e crofi nap co3Aaer rpaAl{enr AaBJreHHx. Tan xar pacxoA H BJrarocoAep)Kag}re
CB'3AHbI COOTHOINEHI,IEM

€u = prs,e

MolI(Ho cAeJIaTb BbIBoA' rrTo BbITecHeHHe roIAKocrH pI3 HeHacbllqeHuofi 4ncnepqroft cpeAbl cBr3ago
c o6pasonanlreM BoJIHoBoro ABpDKeHLTt r{ 3oHbr noBbrrrreHHofi xacurqenuocru na Spoure BbrrecHeHr,rs.
XapaxrepnnM tBJrf,erct HilJrHrII{e neroropofi npegelrHoft HacrrrqeHHocrn (n HameM cflyrrae, KaK
noKillanH gKcflepI'IMeHTbI, oHa cocraBnser 5 7o no necy), uplr Koropofi gnuxeuue BbrrecHfleMoro areqTa
HE BJITI'ET HA ABruKEHI{E BbITECIUIFIIIETO.

AHarus noKa3BlBaer, rlro pacnpocrpaHrercr npaKrr,rqecKr{ npf,Moyronbnufi reuneparypurrfi
Qpour c Ji'}reHblutuoqefics c pocroM 3oHbI napa cKopocrbro ABruKeHnr. Kaqecraesno o reM[e noAbeMa
TeMneparypFl B AaHHOM Ce'IeHIIH MO)rGO CyAr{rb rro BeJrr.*rr4He Kpr,rrepr{rr Kyrelagse

{2)

n _Cf, p*,9rH
"  4 ( l -  e )

(3)

1 0



B crryvae BhrrecHeHlrt Bo,Fr napoM BeJrr{q}rHa Kp}nepr{f, K, =19, nplr BbITecHeHnu )KIrAKocrH B

BnA napa Kn=0,82; T.e. qeM Melrrrue rpurepufi, TeM 6olee crulrnofi cre[eHn pa3Mblr

TeM[eparypnnfi tfporn H TeM MeHbrrrsna 6yger reM[ [oAreMa reMnepaq/pbr.
Pacnpe4eleur.re reMneparyphr B 3oHe napa onpeAeJrrercr pac[peAeJreHrleM AaB.rreHHr. IocreAnee

Moxsr 6urs nonyueHo rra perrreHlrff cucreM cne4Aoulrx ypannenufi:

W*+ di\(epooor,) =o

reP+ di\(ep"o"4) = 0

g, =5t gro&,-Su = -\! gradP
Fo Pa

+(^+ #.;)= +ffi.+Tw - zbprorsr

(4)

(s)

(6)

dP
dT

ro

T(V, -Va)

p" = col'tst, P, = const

6 r i O " = 1

B gdnnoft tlopruryanpoBKe npeAnoJraraercr, rrro Becb noroK BerrlecrBa Sasororo fiepexoAa
cocpeAororren na Spoxre BbrrecueHnt. B ra.recrBe rpau[rrurrx ycnonufi Moryr 6rrrr nputuru AaBJIeHI,Ie
Ha BxoAe s crofi gucnepcnofi cpeAa r{ AaBJreur.re na <[ponre B6rrecHeHr.r.fl.

Kea3ucraqnonapnoe npra6ruxenue c$oprnrynnporar*rofi 3aAaril.r Aaer cneA)floqee pacnpeAeJleHl{e
AaBJreHHf B 3OHe napa:

(7)

(8)

(e)

(10)

r,qe P *r, T 
"n* 

- AaBJrenlre r,r reMneparypa na Qponr BLrrecIreHI.Ir, H - pagMep 3oHbI uapa,.

p"f, , o",*r , 9f - 3HaqeHwI flapaMerpoB IIa BxoAe B Ancrrepculrfi cnofi.

Pacqer pac[peAeireur,rr AaBJIeHus (10) xopouo corJrac]'ercr c gKcnepr,rMeHTaJIbHbIMIr AaHHbIMn.
Agzutug 3Kcnepr{MeHTaJrbHblx AaHHIIX npv BbITecHeHHI{ x}t6ocrl,I rloKa3blBaer, lno He

cyqecrByer orAeJrbuo ABr.rxqfqlo(cff nepeA $poarcu napa KoureHcara u BhrrecHreMofi xuArocu.
9rcnepuuerranrno He 6rmo o6nappreno Harrnrrr{e 3oH6r Kouflencara. 3ro Aaer ocHoBaHI4e
rrpeArronoxlrrb KaneJrbrryrc KouAeHcaqr,rro c o6pasonauHeM Ka[eJrb KorlAencara, KaK Ha cauofi napoaofi
floBepxHocrr.r, TaK H B cpeAe BbrrecHteMofi xugrocrn. ,{eficrameJrbHo, Anf, KoncoJrluaquu KaneJIb
ueo6xogliltlo o[peAeJreHHoe BpeMJr. Oqenna ero B crar{r4oHapHoM npn6rmreuuu Cronca Aagr
cneAyK)Iqee BbrpoKeHue:

3rop*(2p* +3po)
(1  l )

2Rg(p"-p*)(p*+p")

rAe R - pa3Mep KarreJrb, p,c- BsgKacrb BbrrecureMofi xr,rArocru, r0- pawryc nop, g - ycKopeHl4e

cso6oAnoro nareurtr.
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.{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.
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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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