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ABSTRACT: Experiments on evaporative spray cooling on the square plate heaters with plain
or micro-porous coated surfaces were performed in this study. Micro-porous coated surfaces
were made by using DOM [Diamond particle, Omegabond 101, Methyl-Ethyl-Keton] method.
In case of purely air-jet cooling, the micro-porous coating doesn’t affect the cooling capacity.
In spray cooling three different flow patterns (complete wetting, evaporative wetting, dryout)
are observed on both plain and micro-porous coated surfaces. The effects of various operating
conditions, such as water flow rate, particle size, and coating thickness were investigated on
the micro-porous coated surfaces. It is found that the level of surface wetting is an important
factor to determine the performance of spray cooling. It depends on the balance between ab-
sorbed liquid amount by capillary force over porosity and the evaporative amount. The micro-
porous coated surface has largest cooling capacity, especially in the evaporative wetting zone.
It is found that the effects of liquid flow rate and coating thickness are significant in evapo-
rative wetting zone, but are not in complete wetting and dryout zones.

Key words: Spray cooling(25 %2}, Micro-porous coating(vto} Z2t}3 4 3 ¥), Heat flux(E
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Fig. 1 Schematic of an experimental apparatus.
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Fig. 2 Schematic of a test section.

Fig. 3 SEM image of a micro-porous coated
surface (Particle size: 6+2 pum).
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Table 1 The specifications and dimensions of test sections

Teflon substrate
Copper block
Nozzle & Heater distance
Ni-Cr wire
Particle size ( p)
Coating thickness ( #)

80 mmx*80 mm>10 mm (WxLxH)
20 mmx20 mmx4 mm
L =250 mm
¢=0.45mm
62 pm, 1313 pum, 255 pym
43 ym, 103 pgm, 137 pum, 157 pgm, 169 um
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Fig. 5 Comparison of heat flux for the plain
and DOM surfaces in case of spray
cooling.
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