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Tab. 1 The groove size of each surface
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T G5 1 2 3 4 5 6 7 8 9 10
A% 58 ¥ w/nm 0.612 0.816 1.020 1.224 1.428 1.632 1.836 2.040 2.244 2.448
R« 3.333 2.500 2.000 1.667 1.429 1.250 1.111 1.000 0.909 0.833
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Tab. 2 Parameter setting value in LJ potential function

R Au-Au Au-water Auq-water Aug-water water-water
¢ /nm 0.264 0.243 0.243 0.243 0.239
e /eV 0.441 0.043 0.216 0.009 0.268
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Fig.2 The contact angle between the droplet and the gold surface with different surface wettability
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Molecular dynamics simulation of icing on the of nano-grooved surfaces

Wang Jun, Zhang Yue, Xia Guodong
(MOE Key Laboratory of Enhanced Heat Transfer and Energy Conservation; Beijing Key Laboratory of Heat Transfer and
Energy Conversion, Beijing University of Technology, Beijing 100124, China)

Abstract: In this work, the molecular dynamics method was employed to study the icing nucleation and ice growth
processes on gold surfaces with nano-grooves. The influence of changing the groove width on nucleation is emphatically ana-
lyzed. It is found that the nucleation rate of a hydrophobic surface can be improved by introducing hydrophilic nano-grooves. For
a nano-groove with its size close to the hexagonal ice structure, the ice nucleation rate of the groove surface can be even close to
ice nucleation rate on a hydrophilic surface. For a nano-groove which cannot form a critical ice nucleus in the restricted water
molecules in the groove, the groove surface still largely inhibits the ice nucleation. This paper provides a new method to im-
prove ice nucleation on hydrophobic surface from the perspective of nano-constraint effect.

Keywords: ice nucleation; groove surface; nano-structure
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