
.{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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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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Z = Z^*"-*'

rge Z, Z^* 'reKylqarr H Mancr.rMarrbHar BbrBoAr{Mocrb, R2 = (O,Slttt)t, Lt - orKrroHeHr.re
or onrlrManrnofi renaneparyphr. flo gannsru [7] uueeu:

z I z^,, 1.00 0.95 0.87 0.74 0.58

Ar, "c 0 0.5 1 .0 1 .5 2.0

Paccuorpr,rrr,r BJrurHr4e rerurou3onrqur,r Ha reMneparypy noBepxHocru rHrI:

tp=ta( t+r f i l$+r) ,

I

r r e f = d * l d " * , Q = t n f t r .

Ha pzcyruce 1 nocrpoenu rpa0urr.r t o lt, 
= F(q) AilA pa3rurrHux ros6s Lrl1rlerrroB an H d*.

orcroAa Blrruo' rITo c JrMeHbIueHlreM nyqprcroro ren:roo6uena AonycKaerc.f, yr!{eH6lueur.re reruIoBoro
co[porIlBJIeHHt orpaxAeHnft, r.€. creHKH unry6aropa Moryr 6rrru rormrue. C ernx uosuqufi
qelecoo6pasno xfiqa pa3Melllarb Ha cerKe ae n Soprrae KBarlpara, a r Sopnae Kpyra. B sror,r cJrlqae
yMeHblllaerct Aors t[II{, I'IMerouIr,D( 6olee srrcoKl,rfi roe$$aqr,rern rr5 rucroro remoo$uena. Orrn
BapnaHTbr [oKa3aHEr na pacyHre 2.

Eclu npunatr AorrycruMoe oTKIIoHeHI{e p$yJrbrr{pyrorqefi rcuneparypbr or r,rAeaJrrHo it t =10 C ,
r .e . to f tu=0,97,  roHapr . rcyuxe2uoxno nainu Q=0.77rry1rr=0.2,  q=0.91 npr4r=0.5
H ql=0.95 npu r=1.0. Cnegorarearuo, E3I{ AoJrrKHrr uMerb xoporr{Fro reruroByro r{3oJrflr{Hro,
ornnqaroulyrocs or r.rAearrnofi na S - l0 %.

[pt 4Ytaxsuoro Ils] {enus BlrtrflH*rs. Apyrux Samopoa Ha reruroBoe colporr,rBJreHge creHoK
unrqy6aropa, ypaBHeHlre (2) npeo6pasyeM c yqeroM cJreAyroulro( Aonyuemfi. flpurraeru 3a rdreanbnyro
pe3yJlbrHpylol$/Io reMneparypy touo ralgruo, npa xotopofi BbIBoAuMocrB HMeer Har.r6o6rtree

3H€rIeH{e. 3rofi renanepar)ipe coorBercrByer Qqa,T.a. HAe{rnbH{ur reruor,r3oJrtrr{gr:

tr^

Peuas (2) u (3),nafiaena Al

Lt = t o^t p = t BQ * ,q,o)l(t * ,)t u ( + rq)l$ + r) (4)

onpeqelnu ras (4) TennoBylo xapaKTepncrr4r(y creuoK unrcy6a'ropa npsMo nponopqgoHrur6Ho
orKtroHeHasM TeMneparypbl or I{Ae{ulbHoro ee 3HaqeHrrfi - Lt , a rarore or coorHomeHr.rr JTyrrucroro u
KoHBeIcr,IBHoro reruoo6uena:

* r) = Q"x - Lt f t Bl$ + r) t rl (s)

B mbnnqe I npnre4enrr p$yrrErarbr pacrrera no (5).

1 . 7

(1)

(2)

= tB (1 * rQw,il(t* r)

Q =b a * rQut- A/(t - r)llQ,

(3)

EIUIOBbIE crenor E9I4
3naqeirne r q=t;@oTh

Lt -0.50C ar = 1.ooc ar = l .5oc

Ta6,n
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0.5 0.96 {13.5) 0.92(12.0\ 0.88n0.5)
1.0 0.97(l3.9) 0.9s(l3.1 0.9202.0)

B ra6nraqe I yrasan nepeflaA TeMrreparypbr B creuKax orpoqeHr.rJr (r cxo6xax). flo srr4ra AaHHbrM
JrerKo onpe.qeJrl,Irb roJItr{EI{y creHoK. B nepBoM npu6lnxerurur [pr,rHlrMaeM paBnoMeprryrc
TeruronepeAaqy no BceM rranpaBireHruM (raxoe Aonyrr{enue no3BoJrrer cKoMrrencrrpoBarb
HepaBrroMepnocrb reMleparypbr Br{yrpenrilD( orpaxgeHr,ffi). flonyqaeu 34Aarry o re[Jro[epeAatre c
rpaur{qHbrMr,r ycJroBurMu rperbero pora - 3aAauHbre reMneparypbr cpeAbr c o6ero< nonepxromeft

creHoK: tn= Q*tB u tg6, Cpexa Blryrpu ranrcy6aropa rBJrrercr reruronepe.qarouqefi, a oKpyxapulafl

cpeAa - TeruoBocnpnHlrMaroqefi .

,{nr eroro cJryqar [3BecrHo

p = Pu I F = Qo - tr)l$l a, + B I 1 +If ar), (6)

rle Pr, F - Moulnocrb gJreKTponarpeBareJrr H TeruroorAaroqaJr noBepxuocrb r.rHxy6aropa;

dgedg - xost[tfuqueHrbr rerlroorAar&r Ha Br{yrpeHuefi ra napyxnofi norepxHocrxx; 6r), - Tonrqr{Ha

H TeruIO[pOBOAT,IMOCTb CTeHKH.

OrcrcAa Haxo,qrlM Tonlqrury creHKH, rapaHTrrpyroutJaro 3aAaHryro p$yJr6TlrpForxl)fio reMneparypy.

6 - t (Nolp * lo,  - lar)

rAe A/o = tn-tno - TeMreparypnufi nepenaA B orpaxAeHElt r,rHKy6aropa (uo m6l.l );
p = pn I F -T enxoBarr Harpy3Ka orpaxAeHnia(p = 50 - l10BrlM2).

O6rrqHo nepenaA TeMneparypbr or Bo3Ayxa K creHKe 3uaqrmeJrbHo Menrrrre, rreM nepenaA Bgyrpu
creuKr.r [2,8]. VwruBar ero, ynpocrrrM ypannenue (7)

6-)"Lto lp (s)

Pesylsrar pacqera rro )paBrreHr,rro (8) Ha 3 ...6 % Totruee, rreM ro (7). 9ro rtosBoltrer frecrb
AorroJIHI{TeJIFHLTe norepn rerurorbr xnry6aropa. Bcrn flp]rrrflTb BbtBoAr.rMocrb frnrl 95Yo, To

Afo = I3rg0 C. cpe4ura reruroBa,r Harpy3Ka p =75Brlu2. no erHM Aar{HbrM HaxoAHM mmqru{y

creuoK: rc AepeBa 6 =35 - 40 rrrrra; Lrs reHoruracra 6 -25 - 35 rvrrra. Vpanrenne (8) nosnonxer
onpeAennrb roJrrquHy xou6ur*rposamrofi rd;nr MHorocJrofinofi Te[Jror{3oJuqrnr unrcy6aropa.

1. Eacos A.M.. Koneuru.{enro I,I.fI. Onrruagaqlrr rerJroaxE/Mynnpyroqr{x gnerTpouarpenarerefi n
)KHBorHoBoAcrse llMexasuga\r4frn erempu$uraqrr ceJr. xo3-Ba. - 1986. Ne 6. - C.34-37.
2. Cgenqascrufi A.A. Srercrpuuecrue npoMbrruneHHbre requ. (,I. 1.). 9rercrpnrecrr,re neqlr
corrporrrBJleHur. - M.: Sneprur. 1975. - 384 c.
3. Ta6ymqnros IO.A. Pacqer reMrreparypnoro pelcl{Ma noMerqenur u rpe6yeuofi naousocru Ant
ero orofiJreHufl,wrtr oxJraxAeHr.rr. M.: CrpofiH3Aar, 1981. - 81 c.
4. .ffpuruen H.A., Anqpeesa JI.F. Tenrosofi pacrrer repMocraros. - JI.: Sueproarour{3Aar, 1984. -
176 c.
5. A.C. I1b895371 CCCP, MKI4 A01 K 41100I,1nry6arop / C.B. Haroprmfi (CCCP) -ll!2984160/30-15;
3assneuo 13.06.80; Ony6nmorano 07.01.82. Eron. Ns1.
6. Mracceuap @.A. Jlyrucroe ororrJrenvefi oxJr&KAeHHe. -M.: Iocctpofing,qar, 1961. -299 c.
7. JIes M.A. Ocrrosn reopna H pacqera umy6aropos. - M.: Mauranoctpoeuze, 1972. -240 c.
8. AnrmayreH A.fI., fyrrraan M.8., Marurues C.A. Hugr<oreuneparypuurfi sneKrpouarpen. - Ml.
Sneprux, 1978. -208 c.

* { . *
MaxanaAa r{pMbrcrbq gJrercrp}ruKy6arcpnapu 6a6upracunuq (aJrbrr{AFrrbln xa4capry ece6i

(apacrrrp6rna,{br. Xrrrryru4 epic . rene-rcnliri rprrreprafii 6ofirnrura unry6arop 4a6upracuurtq
TepMurJrbr( rcegepricin raq.Aay elici xorqanbaraH. I4nrqy6aropabrr{ xor.nyJrbrK oKrIraynarbIIubIHBrII
KaJrHrtqbrfbrH aHHKfayf'a rnryMringir 6eperin'reuey aJrbrHAbr. x(ynaHprKa 6EriHir{ TeM[eparypacbrHa
xouryJrbr4 o4[raynarsrrlrrbtr{ ecepi repcerinreu.

(7)
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Improvement of thickness of walls household of elechical incubator is considered in the work. The
method of choice of thermal resistance of walls incubator by criterion of uniformity of thermal field is
applied. The eqlation allowing to define thickness warmly of isolation of incubaior is received. The
influence warmly of isolation on temperature of a surface egls is shown.
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Pucynorc 2. Bapuarrrrr pa3MeuleHr,rr rruI c pa3Hofi.ryscrBurerbuocrbro KTeMneparype creuoK

V N< 621. 791.92: 621. 824. 32

OTIPEIFJIEHI4E OCHOBIIbIX XAPAKTEPI4CTHK HAIUIABJIEHHOTO CJIO.'I
TIO IIAPAMETPAM 3OI{bI T{AIIJIABKI,I

Kapxay6aes A.C.

Kas HW

3ona nannasKlI, ycJIoBHo BbIAeJrreMar B HarrJraBJreHHoM cJroe, [peAcraBJrrer co6ofi Ty ero qacr6,
Ha Koropyrc 6yaat nprxoAltrbct ocHoBHaff H3HauuBaroul:rr Harpy3xa. B cs.flsr,r c grHM, xuurqecxufi
cocraB n csofictna stofi sonrr AoJDKITrI 6rrrr uarccnaaJrbHo npu6luxenu r csoficrsaM npr,rcaAoqHofo
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