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Characteristics of Absorption and Heat Transfer for Film Falling along a
Vertical Inner Tube (2nd. Report, Characteristics of Heat Transfer)
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Abstract

This is the second report of a three part study on the absorption and heat transfer characteris-
tics of ahsorber, the correlation of refrigerating capacity and heating capacity. The 2nd report
deals with the heat transfer characteristics of a vertical falling film type absorber of inner copper
tube. The solute is LiBr-Water solution(60wt%) and the solvent is water vapor. The film Reynoles
numbers are varied in the range of 35~130. The states of LiBr solution at the top of absorber are
supercooled liquid and superheated liquid. The results are summarized as follows;

Heat transfer results reveal that for the absorption of falling film, the state of LiBr solution
appears to be influential in determining the heat transfer. Thus, for the state of supercooled liquid,
heat transfer coefficient decreases with increasing the film Reynolds number, but in the condition
of superheated liquid, it increases conversely. The mass transfer coefficients that were presented
in the lst.report and heat transfer coefficients of this paper are presented as the dimensionless
correlation. The optimum water flowrate which brings about maximum value of heat flux in the
film exists, and that increases with increasing the cooling water temperature.
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Fig.1 Experimental apparatus

1. Generator 2. Evaporator (Condenser) 3. Absor-
ber 4. Weak solution tank 5. Refrigerant tank
6. Chilled water circulater 7. Cooling water tank
8. Vaccum pump 9. Solution flowmeter 10. Cool-
ing water flowmeter 11. Chilled water flowmet
ter 12. Heater 13. Heater 14. Thermostat 15.
Solution height gage 16. Refrigerant height gage
P: Solution pump Pv:Vaccum pressure gage
T : Thermocouple S :Sampling trap
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Fig. 3 Effect of LiBr solution temperature on average
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Fig. 6 Effect of LiBr solution temperature on average
heatflux
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Fig. 7 Heat transfer of falling film LiBr solution
(supercooled liquid : T,=40°C)
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Fig. 8 Heat transfer of falling film LiBr solution
(supercooled liquid : T,=45°C)
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Fig. 9 Heat transfer of falling film LiBr solution
(supercooled liquid : T,=50°C)
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