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Modeling the impact, spreading and freezing of a water droplet

on horizontal and inclined super hydrophaobic cooled surfaces

Yina Yao’, Cong Li* Hui Zhang’, Rui Yang™

*Institute of Public Safety Research, DepartmerEmgineering Physics, Tsinghua
University, Beijing, 100084, China
Abstract

It is quite important to clearly understand the alyric and freezing process of water
droplets impacting a cold substrate for the praeendf ice accretion. In this study, a
three-dimensional model including an extended plchsege method was developed
on OpenFOAM platform to simulate the impact, spreghnd freezing of a water

droplet on a cooled solid substrate. Both normal alplique impact conditions were

studied numerically. The evolution of the dropleage and dynamic characteristics
such as area ratio and spread factor were compbetdeen numerical and

experimental results. Good agreements were obtaiftesl effects of Weber number
and Ohnersorge number on the oblique impact amaifig process were investigated.
A regime map which depicts the different responskslroplets as a function of

normal Weber number and Ohnesorge number was eldtaMoreover, the impact,

spreading and freezing behavior of water dropletsewanalyzed in detail from the

numerical results.
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