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Dynamic Model of a Vertical Tube Absorber
for Ammonia/Water Absorption Refrigerators
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ABSTRACT: A dynamic model which simulates the coupled heat and mass transfer within a
vertical tube absorber was developed. The liquid film is a binary mixture of two components,
and both of these components are present in the vapor phase. The pressure, concentration,
temperature and mass flow rate of the vapor are obtained by assuming that the pressure is
uniform within an absorber. The model was applied to an absorber for an ammonia/water
absorption refrigerator. The transient behaviors of the pressure, the outlet temperature and the
concentration of the solution and the cooling water outlet temperature on a step change at the
absorber inlet of the cooling water temperature, the vapor mass flow rate and the concen-

tration of the solution were shown.

Key words: Dynamic model(®3 =49) Absorber{&47]), Vertical tube(5=2z g 3), Absorption
refrigerator(&F 54 W% 7)), Ammonia/water( 21} ol/E)
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Fig. 1 Schematic of a vertical tube absorber.
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Fig. 2 Variations of outlet temperatures on a
step change of cooling water tempera—
ture.

Table 1 Geometry and reference operating con-
ditions of the absorber

Parameter
Inner tube diameter (mm) 25.0
Outer tube diameter (mm) 31.0
Inner tube thickness (mm) 1.0
Length (m) 0.7
System pressure (bar) 32
Solution inlet concentration (%) 34.32
Solution inlet temperature (TC) 47.27
Solution inlet flow rate (g/s) 2.0
Vapor inlet concentration (%) 99.9
Vapor inlet temperature (C) 42.08
Vapor inlet flow rate (g/s) 0.285
Coolant inlet temperature (C) 40
Coolant flow rate (g/s) 62.01
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ter temperature.
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