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Mass transfer in adiabatic rectifier of ammonia-water absorption system

28 F
B. J. Kim
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ABSTRACT

Falling film rectification involves simultaneous heat and mass transfer between vapor and

liquid interface. In the present work, the adiabatic rectification process of ammonia-water

vapor on the vertical plate was investigated. The continuity, momentum, energy and diffusion
equations for the solution film and vapor mixture were formulated in integral forms and
solved numerically. The model could predict the film thickness, the pressure gradient, and the
mass transfer rate. The effects of Reynolds number and ammonia concentration of solution
and vapor mixture, rectifier length, and the enhancement of mass transfer in each phases

were investigated. The stripping of water in vapor mixture occurred near the entrance of

ammonia solution, which imposed the proper size of an adiabatic rectifier. Rectifier efficiency

increased as film Reynolds number increased and as vapor mixture Reynolds number

decreased. The improvement of rectifier efficiency was significant with the enhancement of

mass transfer in falling film.
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Fig. 1 Schematic picture of a falling film in a
adiabatic plate rectifier.
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Table 1 Conditions for the analysis of mass
transfer in plate - type adiabatic

rectifier
Parameters Base-line
values
Plate Gap (mm) 5.0
Rectifier length (m) 0.2
System pressure (bar) 20.0
Solution inlet concentration (%){ 35.0
Solution temperature (°C) 123.8
Solution Reynolds number 100
Vapor inlet concentration (%) 80.0
Vapor inlet temperature (°C) 150.8
Vapor Reynolds number 1000
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Fig. 2 Variation of local temperature along the
rectifier.
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Fig. 3  Variation of local concentration of

amonia along the rectifier.

0.00 0.05 0.10 0.15 0.20
x (m)

Fig. 4 Variation of local mass flux and the
faction of amonia component.
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Fig. 5 Effects of rectifer length and Reynolds
number of solution and vapor mixture
on adiabatic rectifier efficiency.
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Fig. 6 [Effects of solution and vapor
concentration on adiabatic rectifier
efficiency.
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