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Experimental Study of Modification with Hydrophobic Surface on frost restraint of Heat Exchangers
Yu Keyi
( Southwest Jiaotong University, School of Mechanical Engineering, Chengdu, 610031 )

Yu Nanyang
[ Abstract ] In this paper, the finned tube of the air conditioner’s outdoor heat exchanger was modified with hydrophobic
surface and, a visualized frosting test platform was established. The effect of modified surface on frosting and defrosting process
was tested under working condition of 2°C/1°C dry/wet bulb temperature. The results showed that the nano-coating hydrophobic
surface had an anti-frosting effect that the frosting of the droplets was delayed, the frost layer was thinner and looser. The coating
also extended the frosting cycle time and shortened the defrosting time. However, the effect of anti-frosting would decrease with
the running time and there would be residual droplets on the coating after frost melting. For the hydrophilic surface of the
unmodified bare aluminum, droplets froze more quickly, the frost layer was denser, and the frosting was server, whereas its
drainage performance was better.
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Fig.1 Working process of system and devices of

laboratory
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Table 1 Component parameters of heat exchanger

S EANL AR EANL (BB
) K mm 508.5 1107
R T
T& mm 399 651
E mm 7.94 9.52
o EEE mm 0.3 0.35
il N
HEZL 2 2.5
HIE 20 26
EEJE mm 0.15 0.15
K [AEE mm 1.3 14
=% mm 25.4 18.2
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Fig.2 Comparison of bare aluminum(left) & modified

nano-inorganic hydrophobic coating(right)
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Fig.3 Partial enlargement of frosting
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Fig.4 Overall appearance of frost
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Fig.5 Temperature change of indoor and outdoor heat

exchangers’ outlets with time
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Fig.6 Time Statistics of defrost cycle and melting process
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Fig.7 Draining process after melting
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