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Prediction of Mass Absorption of Ammonia Vapor
into Ammonia Water Solution

Masanori MONDE > and Hatem MUSTAFA
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Mass absorption rate of ammonia vapor into ammonia water solution is investigated experimentally, by
feeding a superheated ammonia vapor into a test cell to be absorbed into stagnant pool of ammonia water
solution with an initial mass concentration of Ci = 0.0 to 0.63 kg/kg. The flowing of the ammonia vapor is
due to a pressure difference of AP = 50 to 300 kPa between the ammonia vapor cylinder and the pressure of
the test cell. The main objectives are, to investigate the effect of initial pressure difference on the absorption
rate of ammonia vapor and to develop an equation which predicts the total absorbed mass of ammonia with
initial pressure difference, initial concentration and time. The experiment shows that the total absorbed mass
of ammonia linearly increases with increasing initial pressure difference. A correlation can be proposed to
yield the total absorbed mass of ammonia measured in the experiment. In addition, the absorbed mass at no
pressure difference, namely free absorption, could be estimated from the absorbed mass at initial pressure
difference

Key Words: Absorption Phenomenon, Ammonia Vapor Absorption, Ammonia Water Solution,
Absorption mass rate, Absorption Refrigerator, Natural refrigerant
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Fig.2  Temperature change of ammonia solution

during ammonia absorption for Ci= 0.27 kg/kg and AP
=100 kPa
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Fig. 3 Pressure change of ammonia vapor for C; = 0.27
kg/kg during absorption for AP = 50 to 300 kPa
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pressure for Ci = 0.0 kg/kg with time
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