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ALLOWANCE FOR THE DEFORMATION OF THE DROP SURFACE ON THE
EVAPORATION PROCESS

YYET JE®OPMAIINU ITOBEPXHOCTHU KAIIJIM HA ITPOLECC UCITAPEHU A

Bushmanov V.M., Kogut V.E. , Khmelnuk M.G. , Gihareva N.V.
Odessa National Academy of Food Technology
E-mail:vvypio@gmail.com
Abstract :There are a number of problems for the solution, which need to solve the problem of evaporation of liquid droplets. This problem
has been solved many times in various ways. However, these solutions use certain assumptions: the drops are solid inelastic spheres, there is
no coagulation, deformation of the drop. Because of what the quality of calculation suffers and there can be a difference in calculations and
experimental data. In order to increase the quality of calculations, we have attempted to add corrections to the calculations that correct
certain shortcomings. The evaporation of the drop is affected by a number of factors. Among them, the properties of substances between
which the exchange takes place such as the density of surface tension, heat capacity, as well as their temperatures and relative velocities of
the media. . The droplet, when moving through the atmosphere, experiences friction against the air, which causes the liquid to move inside

the drop.

KEYWORDS: EVAPORATION, LIQUID DROPLETS, DEFORMATION OF THE DROP

1.Bcmynnenue

CymecTByeT menslii psx  3amad  AIsd  pelIeHHs, KOTOPBIX
HEOOXOIUMO PEUIHTh MPoOIeMy HCIapeHHs Karelb KUAKOCTH. JTa
3a7aya MHOXKECTBO pa3 Oblla pelieHa pasIHuyHBIMH CHOCOOaMHU.
OJHAKO 3TH PELICHUS HCIOIb3YIOT HEKOTOPBIEC JOMYLICHUS: KaIlli

SBISIOTCA  TBEPAbIMH  HEYyNpyruMu  cdepamu, OTCYTCTBYET
koarynsauus, aedopmanus karui. M3-3a 4ero crpamaer KauecTBO
pacdyera ¥ MOXET BO3HHMKaThb pasHULA B  pacdyeTax U

OKCHEPUMECHTAJIBHBIX MaHHBIX. C HEJIbI0  YBCJIMYCHUA Ka4deCTBa
pacue€ToB HaMH [MPCAIPUHATA IIOIbITKA ﬂO6aBI/ITB B pacyeThl
YTOYHEHHUS UCTIPABJIAIOIINE HEKOTOPBIC HEAOCTATKHU.

2. IIpeonocwvinku u cpeocmea pewteHus npooaemol

Ha ucnapenue xamu BinuseT psn ¢axropoB. Cpean HUX CBOWCTBa
BEIECTB, MEX/y KOTOPBIMH IIPOXOAUT 0OMEH TaKHe KaK INIOTHOCTh
MIOBEPXHOCTHOE  HATSKEHHE, TEIIOEMKOCTb, a TaKke MX
TeMIIepaTypbl U OTHOCUTEJIbHBIC CKOPOCTH JBIKEHUSA cpel. Tak ke
BINSIHAE VIMEET IOBEPXHOCTh pasjena (a3. MaccoBEIif MOTOK
UIyMU OT Kaliy WM K Karle, KOTAa pe3ynbTaT OTPHIATENbHbIN
Macca Kallii yObIBaeT, KOT/a IOJIOXKUTEIBHBIH Macca pacTer:

_4xmxDf » M x1 x (Pdrop — PhO)

Am €y
R«+T
Dsxoaddurment 1 dy3nu. M -MoeKyISpHBIit BEC
HCTIAPSIOIIETOCS (KOHASHCUPYIOIIET0Cs ) BEIIeCTBa
R-razopas  mocrosnnas;T-Temneparypa  Dgrop — -NAPUUAILHO

JaBJeHNEe y MOB KAaIUIUP)(--TIapIAaIbHOE JaBJeHUe HA yIaJICHUH
OT Karum
CyMMapHOe U3MEHEHHUE TeIlla B Karlie

a7 47D, 1M
Cma =sa(T, = T,) - (T, + H) “RT (P —vpy)(2)
C-TEINIOEMKOCTh; M-Maca; S-IUIOLIajAb MOBEPXHOCTU Kallenb; O-
ko3 duureHT  KOHAYKTHBHOro  Temnoodmena; T (ink)-

TeMIepaTypa COOTBETCTBEHHO Ha YNAJCHHH OT KAkl U Yy
noBepxHoctH; H- ckpwiTas Temiora mapooGpasoBanus; Df-
kodddurent qubdysuu; r- paanyc kamm; M-MoJIeKyIsapHbI Bec;
R- rasoBas mocrosiHHas; p (K,H)- [apuHaibHOE JaBICHHE
COOTBETCTBEHHO y KaIUTH M Ha yJaJCHUH.

3. Pewenue paccmampueaemoit npoodiemol

HOCKOHLKy B HalIEM cCiiyda€ Karuid MABHXKETCH, CIEAYET OJTO
yuuThIBaTh. Kamns npu ABMKEHHHU Yepe3 aTMocdepy HUCIBITHIBACT
TPECHUE O BO3AYX YTO IPUBOAUT K ABMIKCHHIO JKHUJIKOCTU BHYTPU
KaIllIh. Korna OHEPTrUsA JBHKCHUS MpEBLINIACT Cuiny
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MOBEPXHOCTHOTO  HATSDKCHUsT  (opmMa  Kalld ~ HM3MEHSETCH,
BBITATMBACTCA MNEPIEHIAMKYJISPHO 1O OTHOIICHHIO K JIBHXKCHUIO
MOTOKA. CkopocTb Opd  KOTOpOH  Kams Ha4yMHaeT

neopMHUpPOBATECS  3aBUCHT OT CBOWCTB KMIKOCTH, BS3KOCTH
MOBEPXHOCTHOTO HATSDKEHHs, M pa3MepoB Kamnu. I3MeHeHue
(GOpMBI  Kallli CONPSDKEHO TaK JK€ € W3MEHEHHEM IUIOIIaIH
MOBEPXHOCTH paszena ¢a3. OcHOBHBIE (paKTOPHI KOTOPHIE BIHSIOT
Ha JehOopMamuio  IBIDKYIIEHCS KalUlM  JKUAKOCTH — MOXKHO

We =

0o0beqMHUTh B Oe3pasMepHOM Kpurepuu Bebepa.

oLv? 3)

P-IUIOTHOCTB; L-xapakTepHblii
HOBEPXHOCTHOE HATSKCHHE

g

pasmep; V-CKOPOCTb;G-

d,Mm

1,5

V,M/c

0,5

10 40

@ue. 1 Kpumuueckas ckopocmv pacnaoa Kaniu npu pasiuyHbix
Juamempax

Ha nuamm 1 xammm HauMHAIOT pacIafaTbCsl HA JIBE OTAECIBHEBIC
KaIUTi, a Ha JIMHUM 2 OHM HAYMHAIOT pacmeumircs. Ilpomecc Ha
rpaguke U300paxkeH YNPOIIEHHO, Kalulsl pasjernsiercss He
MOMEHTAJIBHO, 3TOMY IPEIUIECTBYIOT KojeOaHus U aedopMauus
KA.

4. Pe3ynomamol u OUcCKyccus

Jnst pacuera TemIooOMeHa TPYIIBI Karellb B HAIleM YCTpOICTBe
OblIa co3JaHa MaTeMaTHdeckas MOJelb. belmn IpHHATE MepHl 1O
ydeTy u3MeHeHHs (opMbl Kamenb. J[Is HadaIbHBIX 3HAYCHUH
CKOPOCTH M TeMIIepaTyphl Karid ObUIO paccuuTaHo 4ucio Bebepa.



B cooTBeTcTBUM ¢ MMEIOLIMMUCS AaHHBIMU MIPUHATA MONPaBKa HA
wiomaae  Kameiab.  Vcmoms3ys — MaTeMaTH4YecKHe — IaKeTHl,
OCHOBaHHBIE Ha YHWCIICHHBIX METOAaX IMoiy4yaeM pemenue. s
3TOTO NMPUMEHSAEM UTEPalMOHHBI METOABI THIIA MeToAa Difnepa. U
C OTHM 3HAueHHWEM OBUIM TepecyrTaHa MojeNib. JlaHHBIE IO
M3MEHEHHIO KOJIMYECTBA TeljIa IIPUBE/ICHBI B rpaduKe.
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Duz 2 3asucumocmo usmeHeHus menia 6 Kanjisix om e6pemeHu

Ha rpajuke MOXHO BUIETH pa3HUIy B M3MEHEHHH KOJHYECTBA
Temra. Ho mpy Hammx HavdaidbHBIX JaHHBIX PasHHIA B pacdeTax
He3HauuTenbHas. U npu mocnenyromeM UCCIEJOBaHHUHM BO3MOMKHO
YTOYHEHHE MOIPABOYHBIX KOI(P(HUIMEHTOB B COOTBETCTBHH C
NPaKTUYECKUMH JaHHBIMH. B Hamed pabore mONpaBoOYHBINH

108

KO3p(HUIMEHT [PUHAT 32 MOCTOSHHYIO, B  JaJbHEHIIMX

HUCCIICIOBAHUAX HYKHO Z[Opa6OTaTB 9TOT HapaMeTp.

5.Bb1600wbt

IIpoBenens! pacueTbl 10 MOAEPHU3UPOBAHHOM MaTeMaTUYECKON
mozend. [1o 5TUM JaHHBIM ITOJIyYeHbI Pe3yIbTaThl, 0TOOpaKCHHEIC
Ha rpaduke. Mcnons3ys maHHBIE MOKa3aHHBIE HA TpadHKe MOXHO
clienaTh BBIBOJ O HEOOIBIION pasHMIE B pacyeTax MO OOBIYHOMY
METOLYy U MOAECPHU3UPOBAHHOMY. Takoil METOJ pacueToB MOXHO
UCIIONB30BaTh B CMEIMANBHBIX 3a7adax, TPEOYIONIMX MOBBIICHUS
TOYHOCTH.
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