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Effects of flow direction on the performance of an indirect evaporative
cooler

Hyun-Seon Choo, Kwan-Soo Lee®, Dae-Young Lee"™
Department of Mechanical Engineering Graduate School , Hanyang University, Seoul 133-791, Korea
‘Department of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
“Korea Institute of Science & Technology, Seoul 136-791, Korea

ABSTRACT: Ren et al. analyzed the performance of the indirect evaporative cooler
according to the direction of the flow considering evaporation water flow and wetness.
However the effect of NTU of each channel on the performance of the indirect evaporative
cooler according to the direction of the flow was not analyzed exactly. In this study the
effect of the direction of the flow on the indirect evaporative cooling performance changing
NTU of each channel are investigated theoretically. The cooling process of the indirect
evaporative cooler by flow direction 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 evaporation water. Based on the exact solution in the case of different NTU of each
channel, we study the change of the distribution of the temperature according to each flow
direction and at the same time analyze the effect of the flow direction on the cooling
performance.

Key words: Indirect evaporative cooler(ZF8 <42l wW12z}7]), Evaporation water flow rate
(294 %), Evaporation water temperature (384 25), NTURE @9
F), Effectiveness (#-&%), flow direction (&%)
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Fig. 1 Modeling of an indirect evaporative cooler.
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Fig. 2 Effectiveness with moist—air thermal
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