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Abstract One of the most important factors for determining the thermal performance of an evaporative cooling system is
the wettability of the evaporative heat exchanger surface. Evaporation of a widely spread water film on the heat exchanger
surface promotes heat transfer between the “dry” air and “wet” air passages. Hydrophilic coating is generally applied on
the heat exchanger surfaces to increase the wettability of the heat exchanger surface and the COP of the evaporative cooling

system. In this paper, a simple lamellar patterned structure is suggested to maximize the spreading of a water film on the
vertically oriented walls. The capillary height of the lamellar structured grooves is analyzed through a theoretical model,
and the results are compared with the numerical analysis through a finite element analysis tool, SE-FIT. A good agreement

between the theoretical model and the numerical analysis can be observed as long as the channel depth is comparable to

or larger than the channel width of the lamellar structure.

Key words Evaporative heat exchanger(5 24 & 11%}7]), Hydrophilic surface(X154 3% ), Surface wettability(3

25 12), Lamellar structure(Z7d T3)
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Fig. 1 Schematic diagram of a hydrophilic heat exchanger
walls for the evaporative cooling system.
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Fig. 2 Schematic diagrams of water imbibition for three diffe-
rent models. (a) Vertical smooth surface; (b) rectan-
gular capillary tube; (c) open channel capillary tube.

Fig. 3 Schematic diagram of lamellar patterned vertical
heat exchanger for analysis.
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Fig. 4 Calculation results for various open channel cell
widths, (a) 0.15 mm; (b) 0.25 mm; (¢) 0.5 mm;
(d) 1 mm; (e) 2 mm while the channel depth is
fixed at d = 1 mm.

@ (b) © (d)

Fig. 5 Calculation results for various open channel cell
depth, (a) 0.15 mm; (b) 0.25 mm; (c) 0.5 mm;
(d) 1 mm; (e) 2 mm while the channel width is

fixed at w = 1 mm.
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Fig. 6 Comparison between the theoretical model from
eqn. (4) and the calculation result from the SE-FIT
simulation when the channel width is fixed at 0.5
mm.
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Fig. 7 Calculation results of the water column height by
theoretical modeling(eqn. 4) and SE-FIT, depen-
ding on the channel width and depth.
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