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Abstract: Effects of surface characteristics on frozen water droplets removal from cold surfaces by ultrasound are experi-
mentally studied and comparative analysis of effects of ultrasound are carried out on the removing of frozen water drop-
lets with different size and freezing time from cold surface with different surface characteristics. The experimental re-
sults indicate that the frozen water droplets on cold surfaces can be instantaneously removed by ultrasound and the re-
moval probabilities of frozen droplets gradually increase with the increase of surface contact angle. It is also found that
the surface characteristics can significantly affect the removal of frozen water droplets in bigger size and longer freezing
time. In addition, compared with the ordinary aluminum surface, the frozen water droplets on cold surface with surface
contact angle of 136° can be completely removed by means of ultrasound. The experimental results provide a data sup-
port for hydrophobic surface applied in the ultrasonic anti-frost/defrosting.
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Fig.1 Visualization system of frozen water droplets shedding from cold surface
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Fig.2 Static contact angle on aluminum surface after modification
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Fig.3 Mesh division of aluminum plate surface
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Fig.4 Schematic diagram of the process of water droplets freezing
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Fig.5 Dynamic behavior of frozen water droplets shedding from cold surface by ultrasound
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Fig.6 Effects of ultrasound on frozen droplets removal from cold surfaces with different characteristics
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Fig.7 Frozen water droplets with different diameter removal from cold flat with different surface characteristic by ultrasound
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