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Effects of Individual Components on the System Performance

in a Desiccant Cooling System
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ABSTRACT: Cycle simulation is performed for two types of the desiccant cooling system

incorporating a regenerative evaporative cooler. The cooling capacity and COP are evaluated

at various effectiveness values of the regenerative evaporative cooler, the desiccant rotor and

the sensible heat exchanger. As either of the effectiveness of the regenerative evaporative

cooler or the humidity effectiveness of the desiccant rotor increases, both the cooling capacity
and COP increase, but the enthalpy leak ratio gives the opposite effect on the system
performance. It is found that COP of cycle A mainly depends on the humidity effectiveness of
the desiccant rotor, while for cycle B enthalpy leak ratio of desiccant rotor has the major

impact on COP. The effect of the sensible heat exchanger on the cooling capacity is small

about 1/10 compared with those of other components.

Desiccant cooling system(A| W H A 28l) Regenerative evaporative cooler(#] 4

Zw37+7)), Desiccant rotor(® < £H), Component performance(£4:4°5)
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Fig. 1 Desiccant cooling system incorporating a regenerative evaporative cooler.
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Fig. 2 Psychrometric chart of the desiccant

cooling system.

AW FABND)S A1 (@ IAHE
2 238 371(@)7 AlFEEHY AsFE 59

Hy, AAZo 2= 100% 9717 T Cycle
A9 AL Y 2o AF2E AFHEE
98 3N@)E AFERHEHE AdH n&xx
HA (@), AFEE AYFE F4=HE
719 Gugsty WRATHE—~®D). T W
e A FHYAUIE EHdlE 5eH@O—
©®) dolv, FAEFo2 Fr|He HWirHE
S7H®)E A %717} %Ziﬂoﬂ "‘:Lﬂ‘:]'

A £ of] A “"‘5]01
719 el F71 f Q‘H Zé?l"’] ‘é
AA FA =, Cycle BE Cycle A%t SAbst
v, AAZF7NE Agslr] HHD—-0®) dEus
719 n2&H FUHAZL AFZE AYRE 79

H71E o83 =(0—D) ol Hart

0x

(@]
=4

k>
o

3.4+ | e

AFZEE AFFEEYG AR ELZ o] Fo)X
w, AFZE A9 F71dE WetE Fig 3o
Ebd upsp 297 AFZEAME x99 FE
7b B HIER AFREH &7 IVNHE
YEtd7l AsiAe F e dsASrt dasie)
Lee et al”e g3 e HeA4E As

vk gl

Wox — W3
€= — (1)
Wox — Wgx

o] A&

689

0.025

o020 &

1 =

©

(2]

g

40015

g

®

40010 Z

1 ]

£

4 =}

5 | =
e | 1 . 0.005

20 30 40 50 60 70
temperature(°C)

Fig. 3 Psychrometric variation of the air
through of a desiccant rotor.
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Fig. 4 Effectiveness variation of the REC when
the nominal effectiveness is 0.8 and the
extraction ratio is 0.3.
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(b) Cycle B
Fig. 5 Effects of desiccant rotor performance(e, = 0.8 and ¢, = 0.8).
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Fig. 7 Effects of regenerative evaporative cooler and sensible heat exchanger.
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Table 1 Comparison of the effects of individual component performance

Cycle Sqw Sy Sy Son Scorw Scopi Scopy Scorh
A 1.20 -1.46 152 0.115 2.00 -0.543 152 0.866
B 1.03 -1.57 1.80 0 0.247 -2.52 1.80 0.838
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