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Approximate Solution of Absorption Process
in an Air-Cooled Vertical Plate Absorber

T R

E. S. Jeong

Key words : Absorption Process(¥F 33, Absorber(F=71), Air-Cooled(F 2]), Heat and Mass Transfer

(4 2 E339), Vertical Plate(5=28 %), Approximate Solution(ZAH3})
Abstract

An unsteady quasi one-dimensional model of momentum, heat and mass transfer in a falling film
of a vertical plate absorber which is cooled by air was developed using the integral method. Energy
conservation of the absorber wall is considered in the model. The model can predict absorption
rate, film thickness and mean velocity as well as concentration and temperature profiles. Predictions
of steady state temperature and concentration profiles for LiBr/water system for constant wall tempera-
ture condition are in good agreement with the two-dimensional finite difference method solutions.
Effects of operating conditions, such as convective heat transfer coefficient between the cooling air
and the absorber wall, cooling air temperature and film thickness at inlet, on absorption rate of
water vapor into LiBr/water solution were shown.
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Table 1 Physical properties and reference operating
conditions
Absorber length lm
Concentration at inlet 60%
Temperature at inlet 50C
Film thickness at inlet 0.5mm
Pressure 9.2mmHg
Density of LiBr/water 1700kg/n1’
Specific heat of LiBr/water 1570)/kg/-K
Conductivity of LiBr/water 0487W/m-K
Latent heat of water 2721000)/kg

Diffusivity of LiBr/water 16X 10"°*m?/sec
Kinematic viscosity of LiBr/watet] 3.0X10 *m%/sec

Density of wall 7817kg/m’
Specific heat of wall 460]/kg-K
Thickness of wall 1.0X107°m

0,

Cooling air temperature 30C

Heat transfer coefficient 300W/m%-K
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