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Experimental Study of Effects of
Moisture-conducting Fiber on Hydrophilic and Thermal Performance of Indirect Evaporator Cooler
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( School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen, 361021 )

[ Abstract]  To improve the hydrophilicity and evaporative rate of the wet channels of an indirect evaporative cooler (IEC), and
avoid the problems of local dry regions and thick water film, the hydrophilic and thermal performance of an IEC with
moisture-conducting fabric attached to the wet walls are studied. In the experiment of hydrophilicity, the wicking height and
diffusion rate were firstly tested. Then, the influences of spray time (5s~180s), spray flow rate (2L/min~6L/min) and nozzle height
(50mm~250mm) on the surface wetting rate of the coated aluminum foil at three typical positions in the core were studied by
setting up a core water distribution experimental platform and combing with digital image processing. Owing the water storage of
fabric, the thermal performance of wet channels under the intermittent spray (spray period: 15s, interval: 15min) was investigated.

The results show that with the increase of spray time, spray flow rate and spray height, the wetting ratio of the outmost plates’
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surface increases obviously and then reaches a steady state. Under the conditions of spray angle of 58°, spray flow of 5L/min and

spray height of 100mm-150mm, the core reaches fully wet after 30s spraying. The outlet air and surface temperatures vary

periodically, and Coefficient of Performance is 6.52 times of that under continuous spraying, indicating that the fabric can greatly

enhance the wettability and improve the energy efficiency. The research results provide references for the design and operation of a

hydrophilic IEC.
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Fig.2 Experimental setup of wicking height

—e— FEARAH[10]
—e— Coolmaxé34(10]
H R[]

—e— T 5i75(11]
—o— BEAEHH11)

0 10 20 30 40
B{E)/min

3 BIREER S E A SRR RS EE
Fig.3 Wicking height and comparison with other

literature

12 ATHES Bk

4 KPR BERIWRE
Fig.4 Experimental setup of horizontal diffusion rate

Wi 4 AR Y BCE R SRR E . IR
GB/T21655.1 i iR T-VEREVT E 7251 (=)
D58 W 7K BN 18] o K 35 BR AR il BB B EL AR N
100mm HJ &, AN E E, 72 L5 i
A L ARSI 20503 0.2mL (A, i
SRR e K THIAR AR [ A0 O AR, TR A I
B AR, R =R . S RIRF 8 o
ISR, Ul WA A 3R RO BOR, #RLR K

PR B HIOE 2 DL S HA AR B SR 1,
A DL BRAT I O (R TR A A 4E AR, UK
R 4ep L, BT Coolmax £F4E, {H R &
BRI AT RN, SR RELE Coolmax 4K B )5
THEAS B2 B AT Y HCP ) HE %N 1.028cm?/s.
F= 1 TR E

Table 1 Diffusion time of different materials
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Fig.5 Schematic diagram and photo of the evaporative cooling test rig
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Table 2 Specifications and dimensions of the main components in the test rig
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Table 3 Operation parameters and setting values of the experiment
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Fig.7 Binary images under different flow rate
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