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Performance Test for a Horizontal Regenerative Evaporative Cooler

Gwi—Eun Song, Dae—Young Lee'
Thermal-Flow Control Research Center, KIST, Seoul 120-700. Korea

ABSTRACT: Regenerative evaporative cooling is known as an environment-friendly and
energy efficient cooling method. A regenerative evaporative cooler (REC) consisting of dry
and wet channels is able to cool down the air stream below the inlet wet-bulb temperature.
In the regenerative evaporative cooler, the cooling effect is achieved by redirecting a portion
of the air flown out of the dry channel into the wet channel and spraying water onto the
redirected air. In this study, a horizontal regenerative cooler is considered. In the horizontal
regenerative cooler, the flow direction of evaporating water has a right angle to the flow
direction of supply air. This difference was investigated with visualization technique and
simplified 2-module performance test was done in a thermo—environment chamber. Optimum
design configuration is changed due to the wet channel which are easily fully covered with
evaporating water and block the air flow inside the channel. Applying the optimized fin
configuration design with the highly wetting surface treatment, a regenerative evaporative
cooler was fabricated and tested to identify the cooling performance improvement and
operation characteristics. From the experimental results at the intake condition of 32 °C and
50 % RH, the supply temperature was measured to be around 23.4 °C. The cooling

effectiveness based on the inlet dewpoint temperature was evaluated 73 % which is almost
close to the design expectation.
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J & M9 K in P dAEE [W/m®K]
H Hu7) ol [m] NTU: Ag9ds
L Amst7] 2o [m] P, &g 9 713 [m]
W dadn v (m] P, AAY W Y (m]
Q dugtrle F g% (W]
tCorresponding author Ofin B A [m]
Tel.: T82—2-958—5674; fax: +82-2-958-5690 57)la,te & =7 (m]
E-mail address: 1dy@kist.re.kr
7 Ti&=

- 621 -



TRA ARZTEY PP AUAE gl
2838 7]& Yrld oEsA &1, 37
o & BAst & So0 wE FuEFE FF
2 3719 LEE HFo e FFIE Y
08, &8 BAete] £=7F wobd 31 A
FTEIVNE CRIANA ALS ArigEdd A
TEF7IY & UM dlen, FEEIE F
4719 FT2E7} obd ol&H 2&/A] W7
& 7 & Vol o @ FEA YhAxE
< $371E A9y, Ay ouAe T4l
s 24 5 de E Fdol Ak vKol 9
&S 7% oﬂ A g3d sr|8EE aA A

g 5 gle B ol #VE A g A

?'flﬁ ‘)é“o‘—t%?f}'—g =d F 9101

glb /JLH ﬁ}
3 TFANE HAIHow tﬂzh* T Ak E=F
o] 7|&L, & olole W& AREH gorng,
CFCAIE Y 4Wulol g3 o&F ¥, 24Fy
ol Ay glor, duyx AHE H7d W&
CO: vl&% ZA2aRE & F U= 1873 7]
<ol

Fig. 1& AA F2 339 Aged
ettt a4 B upel o] mo FY
71 duIVE e 2= PolAH,
227} Wold A F7] F d¥E F FU9
TR HYsA dxd B8 9 F 3719 &
THEd g2 olF . B HE FHde
71 B3A Eo| FstdA F7E F7st
o o] Hol, FF7] FREREH dIL wt
o #3719 2x & ZAaAZh

71&e] A7 PNE AYFT
719 freuE S 35 o”z}ol oA
ou AE FE S AMEs7IYEA Wir)e
A7 ARokste Afde F4E 4F
9 oelRel ol2A Hol £HA FRE /1A
= AAFEA Wi Aol BAashA HA
th o] Afde Fuss FEYFoT YU}
A ", F7)e olg FHoE £ ALE
u}et “EM?H Heg 34
ALEL TokA A5

web] B Aol e Qwdr] HH Fapo

i
e
2

water film hydroplhi ic porous layer

wet channel cold dry air
= Qm (supply air)

dry channel ——-

hot humid air &=

hot dry air

Fig. 1 Principle of regenerative cooler
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Fig. 3

(b) })/I_Rh
Contour plot of Q and n

Table 1 Condition and variables

Operation
condition Th’m =32 °C, RH;yy =50 %, R,=03
Constraint and AP < >
requirement $25Pa, 7=0.7
W=1 m, H=1 m, [=195.2 mm
Given
quantities 9r=0.15 mm, 8,=0.15 mm,
H? = Hh + Hc =48mm
Design
R
variables P", R‘, H,
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Fig. 5 evaporating water in wet channel
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(a) Schematic drawing of redirecting flow

(b) Experimental Setup
Fig. 6 Performance test setup
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Fig. 7 Cooling performance
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