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Abstract

In the absorption process of water vapor in a liquid film, the composition of the gas phase, in
which a non-absorbable gas is combined with the absorbate influences the transport characteris-
tics remarkably. In the present study, the absorption processes of water vapor into aqueous
solution of lithium bromide in the presence of non-absorbable gases were investigated analyti-
cally. The continuity, momentum, energy and diffusion equations for the solution film and gas
phase were formulated in integral forms and solved numerically. It was found that the mass
transfer resistance in gas phase increased with the concentration of non-absorbabie gas. However
the primary resistance to mass transfer was in the liquid phase. As the concentration of non
-absorbable gas in the absorbate increased, the liquid-vapor interfacial temperature and concen-
tration of absorbate in solution decreased, which resulted in the reduction of absorption rate. The
reduction of mass transfer rate was found to be significant for the addition of a small amount of
non-absorbable gas to the pure vapor, especially at the outlet of an absorber where non-absorba-
ble gases accumulated. At higher non-absorbable gas concentration, the decrease of absorption
flux was almost linear to the volumetric concentration of non-absorbable gas.
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Fig. 1 Schematic of a falling film in absorption
process.
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Table 1 Conditions for the analysis of absorption process.

Parameters Base-line conditions
Absorption Inner diameter (mm) 13.3
tube Outer diameter (mm) 15.8
Length (mm) 1000
System Pressure (mmHg) 8.0
Cooling Isothermal wall temperature (°C) 35
conditions Cooling water temperature (°C) 30
LiBr-water Water mass concentration (%) 42
solution Temperature (C) 40.0
Flow rate (kg/min) 0.4
Vapor-air Air volume concentration (%) 3.0
mixture Temperature(C) 20.0
Flow rate (kg/min) 0.007
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Fig. 2 Profiles of liquid-vapor interface and gas bulk
temperatures along the tube.
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Fig. 10 Comparison of mean absorption mass flux
with experimental data.
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Fig. 11 Comparison of mean Sherwood number with
experimental data.
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