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Effect of a non-absorbable gas on the absorption process
in a vertical tube absorber
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Abstract

Effect of a non-absorbable gas on the absorption process in a vertical tube absorber
was investigated numerically. The water vapor mixed with air as the non-absorbable
gas is absorbed into LiBr/water solution film. The flow is assumed to be laminar and
fully developed in both liquid and gas phases. The diffusion and energy equations were
solved in both phases to give the temperature and concentrations, from which heat and
mass fluxes were determined. It was shown that the local absorption rate decreases as
the mass fraction of air in water vapor increases. The vapor pressure of water at the
liquid-vapor interface reduces significantly since the non-absorbable gas is accumulated
near the interface. The effect of non-absorbable gases on absorption rate becomes larger
as the mass flow rate of the vapor decreases. For small amount of non-absorbable
gases the total absorption rate of water vapor increases as the mass flow rate of the
vapor decreases. Total absorption rate increases as the mass flow rate of the vapor
increases for large concentration of non-absorbables at the inlet of an absorber.
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Table 1° Absorber geometry and reference
operating conditions

. Parameter Values

_ Absorption tube diameter(mm) 133
Absorption tube length(mm) 1,000
System pressure(mmig) 80
Wall temperature(T) 35.0
Solution LiBr concentration(%) 58.0
Solution temperature(C) 40.0
Solution flowrate(kg/min) 0.4

. Gas flowrate(kg/min) 0.005
Gas temperature(T) 80
Air concentration at inlet(%) 1.0
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Fig.2 Effect of non-absorbable gas on local
absorption rate
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