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Abstract

In this study, a superhydrophilic coating surface and a superhydrophobic coating surface were
investigated. The effect of the coating surfaces on the fins of the condenser of a window air condi-
tioner was discussed. The superhydrophilic surface and the superhydrophobic surface were pre-
pared with the silver nitrate solution, 11-mercaptoundecan-1-undecano (MUD) solution and hep-
tadecafluoro-1-decanethiol (HDFT) solution. A testing about the condensation rate of the surfaces
was performed under different cooling temperature and relative humidity. The results showed
that a condensation rate of 45.9 g/m2min of the superhydrophobic composite coating surface was
achieved, which was 38.2% higher than that of the copper surface under the operating condition
of a surface temperature of 7°C and a relative humidity of 95%. It showed that the superhydrophilic
and the superhydrophobic coating surfaces had a positive influence on the condenser of the win-
dow air conditioner.
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Figure 1. (a) Copper plate; (b) Superhydrophilic copper plate; (c) Superhydrophobic copper plate
B 1. () fF; (b) BEFKKRENER; (o BRRKARNER
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Table 1. Results of the contact angle experiment

1. EMASIHNER

e EIRE ] SRR AR BRI
1 80.3 3.1 166.1
2 77.6 4.1 162.3
3 80.1 4.4 165.3
4 79.3 35 164.7
5 783 34 163.9
1) 79.1 37 164.5
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Figure 2. Schematic design of the testing platform
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Figure 3. The testing platform (a) Environmental chamber; (b) Heat
exchanger; (c) Main part of the testing platform
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Table 2. Standard operating condition
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ZH HE AL
Teootin 10 C
Tee 25 °c
t 120 min
ool 2 kg/min
RH 65 %
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Table 3. Tested parameters

3. MiXEH

e Hiff fr
Teoolin 4,7,13,16 C
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Figure 4. The condensation rate under different cooling temperatures
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Figure 5. The condensation rate under different relative humidity
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Figure 6. Schematic design of a window air conditioner
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