$£38% Fo6H
2017 £ 12 A

Hl % F |
Journal of Refrigeration

Vol. 38,No. 6
December, 2017

TEHS 0253 - 4339(2017) 06 — 0020 - 07
doi: 10. 3969/j. issn. 0253 — 4339. 2017. 06. 020

REIEH TRUER R EFREREAREENBERR
I EH EE BER S B

(ARZBEBRFABRBESZAIEER FER 710049)

WOE R IR R R RROR R C ZE R G TR LRI T 2 — AR SO VR R R st R P BSR40 AT
ST T VR A P VA AR T AR IR AT AT A 328 1) — B E ) B R CFD-Fluent XS RIHEA TR, THRAREIRTE] Re T (1R
SR R VR BE ST A A B8 i RSB RS, ST T Re XFREREM G AR rh I BT s2m , Z5 R R M
JEE Re < 150 B, & IS AL T - 30 R 2 5 P 3945 T R BUBE TS Re I3 R IME KC,  T3ME IR BB Re 138 T8 20 5 P34 4% B AL
YRS Re RIS RIMSe3G RGN FETE— D AT Re fiT R0 RS S0 A8 1) 4% A% B0 S 3R B iR K, B Re =50 B, P34
A% T3 B A A B RS 7.2 kW/m* 5 2.9 x 10 7 kg/(m” - 5)

KA AR T TRACAR VAW 5 BRI AL ; B A K
FE %3S TB61 " 6; TKI24 XEkARIZED A

Numerical Study on the Heat and Mass Transfer of LiBr/H,O Falling Film
Absorption with Low Reynolds Number

Zhang Lianying Li Yang Wang Yuan Yang Xiaohu Jin Liwen Meng Xiangzhao

(School of Human Settlements and Civil Engineering, Xi'an Jiaotong University, Xi'an, 710049, China)

Abstract LiBr/H, O falling-film absorption is a common heat-and mass-transfer process in an absorption air-conditioning system. By ana-
lyzing the coupled heat and mass transfer of the falling-film absorption process, two-dimensional physical and mathematical models of the
falling-film absorption along a vertical wall were established. The model was solved using the Fluent computational-fluid-dynamics soft-
ware. The interfacial temperature, the concentration profile across the falling film, and the average heat-and mass-transfer fluxes and coef-
ficients were obtained. The effect of the Reynolds number on the heat and mass transfer of the falling film was investigated. The results
show that, when the film Reynolds number is less than 150, the average interfacial temperature increases with the increasing Reynolds
number ; however, the rising trend of the average interfacial temperature is more and more gentle. The average mass-transfer coefficient in-
creases with the increasing Reynolds number, while the average heat-transfer coefficient decreases. Simultaneously, with the increasing
Reynolds number, the average heat-and mass-transfer fluxes first increase and then decrease. An optimal Reynolds number exists that
leads to the maximum heat- and mass-transfer fluxes. The average heat-and mass-transfer fluxes reach their maximums, 7.2 kW/m”and
2.9 %107 kg/(m’-s) , respectively, when the Reynolds number is 50.

Keywords heat and mass transfer; lithium bromide solution; falling film absorption; Reynolds number
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Fig.1 Two-dimension model of LiBr solution falling film absorption process
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Tab. 1 Operation parameters with different Reynolds number

BITSHL A
Re 10.6 20.0 50.0 100.0 150.0
VRS / mm 0.20 0.25 0.34 0.42 0.48
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W/ (kg/(m-s)) 0.014 0.027 0.067 0.134 0.201
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60.12 60.12 60.12 60.12 60.12
319.6 319.6 319.6 319.6 319.6
308.2 308.2 308.2 308.2 308.2

F2 RUERRYESH
Tab. 2 Physical properties of LiBr solution
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Fig.3 Variation of average interfacial temperature

with Reynolds number
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