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An Experimental Study on the Effects of Contact Angle on a Falling Liquid Film
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ABSTRACT: Vertical falling liquid film is extensively used in heat and mass transfer pro-
cesses of many applications, such as evaporative coolers, cooling towers, and absorption chillers.
In such cases, it is required that the falling film spreads widely in the surface forming thin
liquid film to enlarge contact surface. An addition of surface active agent to a falling liquid
film or hydrophilic surface treatment affects the fluid physical properties of the film. Surfact-
ant addition not only decreases contact angle between the liquid and solid surface but also
changes the surface from hydrophobicity to hydrophilicity. In this study, the effects of contact
angle on falling film characteristics over a vertical surface have been investigated experimen-
tally. The contact angle is varied either by an addition of surfactant to the liquid or by hy-
drophilic surface treatment. It is found that the wetted area is increased and film thickness is
decreased by the hydrophilic treatment as compared with those of other surfaces. With this
hydrophilic treatment, the falling liquid film spreads out widely in the surface. As surfactant
concentration is increased, wetted area is also increased and the film thickness is substantially
decreased.

Key words: Falling liquid film(#-3t24 %), Contact angle(dZ2t) Wettability(3S4), Vertical
flat plate(F32 H#)
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Fig. 1 Physical model of falling film.
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Fig. 2 Schematic diagram of experimental setup.
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‘Fig. 4 Effect of flow rate on wetted area and film thickness.
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Fig. 5 Photographs of droplet for surfactant
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Fig. 6 Effect of surfactant concentration on
surface contact angle.
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Fig. 7 Photographs of flow pattern by an addition of surfactant.
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