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Analysis of LiBr-H,0 Film Absorption on a Horizontal Tube

IlI-Seouk Park and Do Hyung Choi
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Abstract

A numerical study for vapor absorption into LiBr-H,0 solution film flowing over horizontal
circular tubes has been carried out. The momentum, energy and diffusion equations, which are
parabolized by the boundary-layer approximation, are solved simultaneously for various mass
-flow rates and inlet conditions. The results for the velocity, temperature and concentration
fields, as well as the heat and mass flux at the free surface are presented. The effects of inlet
conditions, ie., flow rate, temperature and concentration, on the absorption process are also

examined and discussed.
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Fig. 1 Configration of film flow around the tube
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Table 1 Comparison with earlier experimental results

Case 1 Case 2 Case 3 Case 4
I'in(kg/ms) 0.0172 0.0210 0.0142 0.0210
T (C) 50.5 49.8 53.3 54.3
Cin 0.5780 0.5801 0.5784 0.5796
T:(C) 30.5 30.1 35.5 35.5
R(m) 0.0159 0.0159 0.0159 0.0159
U (W/m2K) 10900 10900 10900 10900
p(Pa) 1010 928 987 961
Cout 0.5393 0.5446 0.5561 0.5645
Experimental data
Tou (T) 33.3 34.1 37.2 37.3
Cout 0.5410 0.5496 0.5548 0.5619
Andberg’s calc.
Tout (C) 32.8 32.7 36.4 36.9
Cout 0.5474 0.5554 0.5606 0.5672
Present calc.
Tout (C) 32.5 32.36 36.27 36.66
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Fig. 4 Film thickness and velocity field for T'=0.01
kg/ms (a) film thickness distribution in the
upper region (b) circumferential velocity (c)
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