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ABSTRACT: In evaporative cooling applications, the evaporation water is supplied usually
sufficiently larger than the amount evaporated to enlarge contact surface between the water
and the air. Especially in indirect evaporative coolers, however, if the evaporation water flow
rate is excessively large, the evaporative cooling effect is not used for heat absorption from
the hot fluid but spent to the sensible cooling of the evaporation water itself. This would re-
sult in a decrease in the cooling performance of the indirect evaporative cooler. In this study,
the effects of the evaporation water flow rate on the cooling performance are investigated
theoretically. The cooling process in an indirect evaporative cooler is modeled into a set of
linear differential equations and solved to obtain the exact solutions to the temperatures of the
hot fluid, the moist air, and the evaporation water. Based on the exact solutions, it is
-analyzed how much the cooling performance is affected by the evaporation water flow rate.
The results show that the decrease in the cooling effectiveness is substantial even for a small
flow rate of the evaporation water and the relative decrease is more serious for a high-
performance evaporative cooler.

Key words: Indirect evaporative cooler(Zt3 Z%4 WZ}7]), Evaporation water flow rate(Z%
4 %), Evaporation water temperature(3%4 2X%), Film Reynolds number(}
o)z 2%), Effectiveness(#& %)
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