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Meta pobotu. Jlocniauti MexaHI3M BIUIMBY XBUJIBOBOI CTPYKTYpPH Ha
TEIMJI000MIH B CTIKAIOYMX BSI3KUX JTAMIHAPHUX TLTIBKaX.

PesyabTraTn. HaBeneHni pe3ynbTaTH MOJICNIOBAHHS — TEIUIOOOMIHY B
JOTPITUX JI0 TEMIIEpaTypu HACHYEHHS CTIKAIOYMX MO BEPTUKAIBHIN MOBEPXHIi
B'A3KMX JIAMIHAPHUX IUTIBKaX PO3YMHIB 3 PO3BUHYTOIO XBUIBLOBOIK CTPYKTYPOIO
B PEXHUMI BUIIAPOBYBaHHS 3 MDK(]a3HOT MOBEpXHI MPHU BIJILHOMY CTIKaHHI, Ta B
yMOBax Teuli 13 CYNyTHUM [apOBUM [OTOKOM. 3alpONOHOBAHA MOJIEb
TEMJI000MIHY, SIK IMKJIIYHOTO MPOIECY BIAHOBICHHS TEMIIEPATYPHOTrO MOJs 3a
YMOBHU TEPIOUYHOTO MEPEMIIITYBAHHS TIJTIBKY BEJIMKUMHU XBUJISIMHU.

MexaHi3M TeMmI000MiHY HAJA€ThCS K HUKITYHUN MPOIEC BITHOBJICHHS
TEMIEPATYPHOTO TOJS MICHsd KOXXHOTO MPOXO/PKEHHS BETUKOI XBWJ,  fKa,
BHACJIIJIOK HAsSBHOCTI LIEHTPAJILHOTO BUXOpa, TPAHCIIOPTYE MEPETPITY PIAMHY 3
MPUCTIHHOI 00JIaCTi B 30BHIIIHIO YaCTUHY IUIIBKU. 32 PO3TJIIHYTOTO MEXaHi3My
BEpIIMHA BEJIUKOI XBUJIl MOCTIHHO MIIKUBIIIOETHCS MEPETPITOIO 3 MPUCTIHHOTO
miapy IUTIBKM  PIJIMHOIO, i€, BHACIIJIOK BUIIAPOBYBAaHHA, BIJOYBA€THCS
nepeaBaHHs TEIUIOTH TaPOBOMY SAPY.

BucnoBku. Mojens TemnooOMiHYy B CTIKalOYMX 1O BEPTUKAIBHIN
MOBEpPXHI IJIiBKaX 3 PO3BUHYTOIO XBUJIBOBOIO CTPYKTYpPOIO, B OCHOBY SIKOI
NOKJIaJIeHO MOCTYJAT MPO MNEPIOJUYHE BIJHOBJIECHHS TEMIIEPATYpHOTO MOJIS
BHACJIIOK IIUKJIIYHOTO MEPEMIITYBAHHS TUTIBKM BEJIMKUMU XBUIISIMHU, aJ€KBAaTHO
BimoOpakae TMpolecH TEeMI00OMIHY B JOTPITUX IO TEMIEpaTypu HaCHUEHHS
IUTIBKAX 3 PO3BHHYTOIO XBHJIHOBOIO CTPYKTYPOIO B PEXHMMI BUIIAPOBYBAaHHS 3
BUTbHOI MoBepxHi. OTpUMaHO pIBHSIHHS, AKI MOXYTb OyTH BHKOPWCTaHI AJIs
pO3paxyHKy IHTEHCHBHOCTI TEIUIOBIJJadi sIK MPU BUTLHOMY CTiKaHHI BOJIU Ta
IYKPOBUX PO3YMHIB, TaK 1 MPU HASBHOCTI CYMyTHHOTO MapoOBOrO MOTOKY B
pPeXHMi BHUIIAPOBYBAaHHS 3 BUIBHOI MOBEPXHI JIaMiHApPHUX Ta TYypOYJIECHTHHX

IUTIBOK B JIOCII/UKEHOMY Jliana3oHi 3MIHW BUTPATHUX T1APGMETPIB: KOHIEHTPAIList
M

—0...70%, MiABHICTH 3POIICHHS — O,OIXIO'S. . .O,6x10'3 c -



mailto:Petrenkovp@ukr.net

HEAT TRANSFER MODELING IN DOWNFLOWING LAMINAR
FILMS WITH THE DEVELOPED WAVY STRUCTURE WITH CO-
CURRENT STEAM FLOW
Valentyn Petrenko, Mykola Pryadko, Aleksandr Rjabchuk
National University of Food Technologies, Thermal Fluids and Industrial
Refrigeration Dept. 68, Volodymyrska St., Kyiv, 0160; UKRAINE
Petrenkovp@ukr.net — corresponding author

The purpose of work — to investigate the mechanism of influence of
wave structure on heat transfer in down flowing viscous laminar films.

Results. The result of heat transfer modeling in down flowing viscous
laminar films with the developed wavy structure at the regime of evaporation
from film interface at free falling and with co-current steam flow, a heat transfer
model, which takes into account a cyclic process of temperature field relaxation
with the periodic mixing of film by big waves, has been presented. A
mathematical model of heat transfer in laminar, heated to the saturation
temperatures liquid films with the developed wavy structures on the free
interface have been developed. The model takes into consideration cyclic
relaxation of transient temperature field which happens right after the passage of
a powerful big wave. The developed mathematical model describes the time
history of the two dimensional temperature fields as a function of the Peclet
number and the core characteristic of the wavy motion (the length of big waves).
Based upon the proposed model a set of correlations have been obtained. These
are proposed as a means for the generalization of heat transfer experimental
data, obtained within the experimental studies of liquid films, heated to the
saturation temperatures and evaporating from the interface.

Conclusions. The proposed model of heat transfer to the liquid films with
the developed wavy structure downflowing on the vertical surfaces is based
upon the suggestions that the periodic relaxation of temperature field, disturbed
as a result of a mixing effect of big waves takes place. The comparison of
experimental results with the calculated within the proposed model ones show
acceptable. Heir coincidence, which proves the applicability of the proposed
model, which adequately depicts the mechanism of heat transfer to the films
heated to the saturation temperature with the developed wavy structure.

A generalized equation has been derived, which can be used for the
calculations of Heat Transfer Coefficients (HTC) to the saturated sugar solutions
liquid films. This equation contains wavy characteristics of down flowing films
and valid within the range of parameters characteristic for the sugar industry
evaporators, namely: concentrations — 0...70 % dry matter; liquid mass flow rate
density—0.01x1072...0.6x10° m?/sec.
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