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Effects of Performance Analysis of a Desiccant Cooling System with a
Direct Evaporative Cooler in the Inlet of Regeneration Process
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ABSTRACT: The purpose of this study is to make an analysis of influence on the cooling capacity
and COP of a desiccant cooling system with a regenerative evaporative cooler when a direct
evaporative cooler was applied to the inlet of regeneration process of this system. We used cycle
simulation in order to analyze the performance of this system. From the cycle simulation, we knew
that the optimal rotation time of desiccant rotor was between 160s and 220s and hardly ever affected
cooling capacity of desiccant cooling system when this system was operated at the outdoor air
condition of 35 C and 40% RH and low regeneration temperature of 60 C. Also there was optimal
area ratio of regeneration to dehumidification between 0.7 and 1.0. Our results showed that it had
a small effect on the system’s cooling capacity to install direct evaporative cooler at the inlet of

regeneration process.

Key words: Desiccant cooling system(A] 5 HA] 2~8l) Regeneration evaporative cooler(A] %=
"y 77]), Direct evaporative cooler(2] 552y 7t7]), Desiccant rotor(A 5 =H)
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Fig. 1 Desiccant cooling system incorporating a regenerative and direct evaporative coolers.
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Table 1 The specification of desiccant Wheel(lg)

Channel shape sinusoidal
Channel base 35x10 ' m
Channel height 3.5X1073 m
Channel wall thickness 0.15%10 °m
Rotor length 0.3582 m
Facing area 1m’

Face velocity 2m/s
Desiccant material silicagel
Mass fraction of sorbent, fm 0.8

Table 2 Input data used in the simulation

N )
Indoor air condition

Temperature 27 C

RH 50%
Outdoor air condition' "

temp. 35T

Relative humidity 40%

The condition of system component

DEC effectiveness 0~1.0

REC effectiveness 04~0.8
Sensible heat exchanger

. 0.8
effectiveness
The area ratio olf1 regeneration to 0.7
dehumidification ’
Regeneration temp.(n) 60 C
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