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A Study on Heat and Mass Transfer Characteristics of LiBr-H20 Solution with
a Surfactant Flowing over a Cooled Horizontal Tube
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ABSTRACT: Heat and mass transfer characteristics of a surfactant-added LiBr-H:O solution
flowing over a single horizontal tube were examined experimentally. The parameters considered
were surfactant (2-ethyl-1-hexanol) concentration, solution temperature at the top of the tube
and absorber pressure. Even with an amount of the surfactant below the solubility limit, heat
and mass transfer performances were enhanced tremendously. The Nusselt and Sherwood
numbers increased by about 70% and 340%, respectively, when 10ppm of the surfactant was
added. However, an excess amount of the surfactant in the solution did not bring a further
enhancement. The absorption performance deteriorated when the non-condensable gases were
extracted from the system (by a vacuum pump) since the vaporized surfactant was also ex-
tracted during the process. Therefore, it is desirable to add a sufficient amount of the sur-
factant (more than 10 ppm) to maintain high performance of absorption.

Key words: Surfactant(A3 &4 Al), Absorption(&<), LiBr-Hz0 solution(LiBr %), Cooled
horizontal tube(4% Yz+3)
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Fig. 1 Schematic diagram of experimental setup.
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Table 1 Experimental conditions

Parameters Range

LiBr-1,0 inlet flow rate, @, (X107 °m¥s) 50+0.3
LiBr-H:0 inlet concentration, X, ; (wt%) 60.0+05
LiBr-HzO inlet temperature, T ; (T) 35~47
Test chamber pressure, p,4 (torr) 6~10
Cooling water temperature, T, (C) 32.0%£02

Concentration of 2E1H, 0~80
Xozw (ppm by mole base)
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Fig. 4 Absorption rate using the solution spray
device ( Xog15=30ppm, T ;=35C, pa=

8 torr).
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Fig. 4 Absorption rate using the solution spray
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the cooling load and the absorption
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