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Experimental Research on
Indirect Evaporative Cooling Heat Exchange Core Based on Two Different Materials
Qu Mingxun Huang Xiang Jin Yangfan Chen Meng Wu Zhuomiao
( Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract]  For indirect evaporative cooling heat exchange cores made of two different materials: modified polymer material
and metal aluminum foil coated with hydrophilic coating, the tests were carried out under different test environments and different
ratios of secondary/primary air volume. The results show that the wet bulb efficiency of the metal aluminum foil heat exchange
core coated with hydrophilic coating and the heat exchange core made of modified polymer materials can reach 63.1% and 64.4%,
respectively, under the working conditions of transitional seasons. Under high temperature conditions, the wet bulb efficiency can
reach 64.13% and 67% respectively, and the highest test efficiency is 69% and 74% respectively. The best two/primary air volume
ratios of the core coated with hydrophilic aluminum foil and the core of modified high molecular polymer are 1.2:1 and 1:1,
respectively. Experiments show that the indirect evaporative cooling core made of modified polymer materials has better efficiency.
The materials of the existing indirect evaporative cooling heat exchange core are summarized, and the main influencing factors of
the heat exchange efficiency of the indirect evaporative cooling heat exchange core are analyzed based on the characteristics of
different materials.
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Fig.1 Indirect evaporative cooling air conditioning test
platform with a metal aluminum foil core coated with a
hydrophilic coating
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Fig.2 Modified polymer heat exchange core indirect
evaporative cooling air conditioning test platform
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Fig.3 Schematic diagram of plate-fin indirect evaporative
cooling heat exchange core
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Fig.4 The air treatment process of the indirect
evaporative cooling heat exchange core under wet

conditions
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Table 1 Main test instruments
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Fig.6 The temperature drop of different material cores in

the transitional season

7 —a TSR
o ORES TR
704 o
| |
PR
ey a2 :
R = .
?«f&)- Popy .
= L]
b+
50 T T T T T T T
13:30  14:30 15:30 16:30 17:30 18:30 19:30
BFiE  (h:min)
E7 SESESIA TRV SRR E

Fig.7 Wet bulb efficiency of different material cores in

transitional seasons
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Fig.8 The temperature drop of different material cores

under high temperature conditions
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Fig.9 Wet bulb efficiency of different material cores

under high temperature conditions
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Fig.10 Primary air temperature drop of different
material cores under different ratios of secondary/primary
air volume
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Fig.11 Wet bulb efficiency of different material cores

under different ratios of secondary/primary air volume
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Table 2 Main performance parameters of indirect evaporative cooling heat exchange cores of different materials
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Fig.12 Schematic diagram of heat transfer principle of
indirect evaporative cooling core wall
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