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Fig.1 Model of heat and mass transfer
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Table 1  Experimental absorption data

w/% o
Wi T/K p/kPa ¢/%
Hzo kg'h71
NH; AR 258.1 200 100 100 0 3
W NH;H,O 293 200 0 38.8 61.2  27.16
i NH;H,O  329.7 200 0  31.2 68.8  24.16
WHKE T 295.1 300 0 0 100 293.4
BHKAD 288 300 0 0 100 293.4
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Fig.2 Flow diagram for absorption process
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Table 2 Comparison between the calculated values

and the experimental values

) & NH;H,O
Ui H K/W-m 2K !
q,”/kg'h" T/K w /%
SEEGMH 27.16 293.0 38.8 1279
A 26.95 286.8  38.3 1257
w22 /% -0.8 -2.2  -1.3 -1.8
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different values of Ry
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Fig.4 Relationship between ¢,,,x vs L at different values of I"
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Numerical simulation of falling film absorption in vertical tubes
in a generator absorber heat-exchanger (GAX) cycle

XU Feng ZHENG DanXing TIAN Tao

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The heat transfer and mass transfer phenomena occurring during falling film absorption of ammonia in
vertical tubes in a GAX cycle have been studied and a model for the transfer phenomena has been derived. The
experimental data collected from a single-stage ammonia absorption refrigeration apparatus were set as the initial
value and numerical data for the ammonia absorption process in the vertical pipe falling film were calculated. The
results obtained agreed very well with experimental data. In addition, the changes in average temperature and
concentration of the main fluid with the value of three variables, the tube diameter, dilute spray density and
mass flow of the cool water were also studied. It is shown that the average temperature and concentration of the
main fluid is sensible with the changing of dilute spray density.

Key words: Heat and mass transfer; falling film absorption; numerical computation; GAX
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