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A experimental study of water vapor absorption
characteristics using four components solution for gas fired
absorption chiller
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Abstract - Water vapor absorption performance of four components solution
(LiBr+LiNOs+LiCl+Hz0) which could be substituted for commonly used LiBr/HzO solution
in water cooled abosorption chiller is tested using a vertical tube absorber. Inlet solution
concentration, inlet solution temperature, solution flow rate and inlet temperature of
cooling water is varied as experimental parameters. The results of the experiment of
water vapor absorption performance show that four components solution should have 2%
higher concentration for equal absorption capacity of LiBr/H»O. But considering that four
components solution have higher solubility than LiBr solution about 3% high
concentration, four components solution (LiBr+LiNOs;+LiCl+H,0) have more absorption
capacity than LiBr solution in actual absorption chiller and can be applied to a small or
air cooled absorption chiller.
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Fig. 1. Vapor pressure difference between
LiBr solution and 4 comp. solution
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Fig. 3. Experimental apparatus.
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Fig. 4. Vapor absorption model in
vertical absorber.
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Fig. 5. Effect of solution mass flow

rate on vapor absorption
rate. (inlet temp.=30T,
cooling water temp.=30T,

operating pressure=9torr)
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Fig. 6. Effect of solution mass flow rate
on vapor absorption rate.
(inlet temp.=40TC, cooling water=3
0, operating pressure=Storr).
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Fig. 8. Effect of inlet solution temp.
on vapor absorption rate.
(cooling water inlet temp=30T,
absorber pressure=9.0torr)
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Fig. 9. Effect of inlet concentration
on vapor mass absorption.
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Nomenclature

M : mass (kg)
C : solution concentration (wt%)

M : mass flow rate (kg/s)
Nd : refractive index
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subscripts
in : inlet
out : outlet
abs : water vapor absorbed
w | water
s © solution
oz s
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