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Cooling Performance of a Counterflow Regenerative Evaporative Cooler
with Finned Channels
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ABSTRACT: A regenerative evaporative cooler has been fabricated and tested for the evalu-
ation of cooling performance. The regenerative evaporative cooler 1s a kind of indirect evapo-
rative cooler comprised of multiple pairs of dry and wet channels. The air flowing through
the dry channels is cooled without any change in the humidity and at the outlet of the dry
channel a part of air is redirected to the wet channel where the evaporative cooling takes
place. The regenerative evaporative cooler fabricated in this study consists of the multiple
pairs of finned channels in counterflow arrangement. The fins and heat transfer plates were
made of aluminum and brazed for good thermal connection. Thin porous layer coating was
applied to the internal surface of the wet channel to improve surface wettability. The regene-
rative evaporative cooler was placed in a climate chamber and tested at various operation
condition. The cooling performance is found greatly influenced by the evaporation water flow
rate. To improve the cooling performance, the evaporation water flow rate needs to be mini-
mized as far as the even distribution of the evaporation water is secured. At the inlet con-
dition of 32 T and 50%RH, the outlet temperature was measured at 22 C which is well below
the inlet wet-bulb temperature of 23.7 C.

Key words: Regenerative evaporative cooler(ZAA3 2] WHl-7]) Cooling effectiveness(*d %
£ %), Performance test(’ 5 A]¥), Evaporation water flow rate(ZZ5 %)
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Fig. 1 Prnciple of regenerative evaporative
cooling.
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Fig. 2 Counterflow regenerative evaporative cooler with finned channels.
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Table 1 Accuracy of the sensors

Sensor Range Accuracy
pressure manometer | 0~100 Pa 2 Pa
thermocouple 0~100 C +0.2 C
relative humidity 10~100 % | +£1.09%RH
dew-point meter 0~50 C +0.2 C
turbine flowmeter | 0~10 CMM | £126FS
hood meter 1.3~60 CMM| +3%rdg
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