Aujgst=ER Al17E A15.(2006)/pp. 25-32

FTRY7|EATA SREAIATAN, "FUASFL F&Y, "FARGR JA - AFRB G

An Experimental Study on the Effects of Porous Layer Treatment on
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ABSTRACT : Falling film heat transfer has been widely used in many applications in
which heat and mass transfer occur simultaneously, such as evaporative coolers, cooling
towers, absorption chillers, etc. In such cases, it is desirable that the falling film spreads
widely on the surface forming thin liquid film to enlarge contact surface and to reduce the
thermal resistance across the film and/or the flow resistance to the vapor stream over the
film. In this work, the surface is treated to have thin porous layer on the surface. With this
treatment, the liquid can be spread widely on the surface by the capillary force resulting
from the porous structure. In addition to this, the liquid can be held within the porous
structure to improve surface wettedness regardless of the surface inclination. The experiment
on the evaporative cooling of an inclined surface has been conducted to verify the
effectiveness of the surface treatment. It is measured that the evaporative heat transfer
increases about 50% by the porous layer treatment as compared with that from orignal bare
surfaces.

Key words: Evaporation heat transfer(Z3% @AY), Surface Characteristics(EHE4),
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Fig. 1 Schematic of porous layer coating.
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Fig. 3 Flow patterns on inclined surfaces with different surface characteristics(inclination: 70°).
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Table 1 Wettedness of various surfaces

film Re o(%)

31.8 295

bare surface 63.5 305

95.3 31.0

polymer 31.8 65.3

63.5 736

coated surface 95.3 77.0
318

porous layer 635 100
coated surface 95.3
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Fig. 4 Experimental setup.
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Table 2 Experimental conditions
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Fig. 5 Effects of ambient conditions on the total heat flux.
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Table 3 Heat and mass transfer coefficients at various surfaces (Re=31.8~95.3)

sensible heat )
evaporation heat transfer n.C
transfer _&_mh ¢
h uncertainty h uncertainty Am uncertainty
bare surface 30 12.4% 36 22.1% 0.053 5.2% 1.49
polymer coated surface 27 12.1% 31 33.7% 0.031 4.7% 1.02
porous layer coated surface 30 12.6% 30 35.9% 0.030 3.6% 1.01
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Fig. 6 Variation of the sensible heat flux with respect to the ambient condition.
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Fig. 7 Variation of the latent heat flux with respect to the ambient condition.
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