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Numerical Simulation of Hydrophobic Spheres Entering
Water at Low Weber Numbers
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(Key Laboratory of Thermo-Fluid Science and Engineering, Ministry of Education, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to analyze the influence of the wetting property on the water entry, a
numerical simulation on the vertical water entry of small hydrophobic spheres at low impact speed
was performed using the 2D axisymmetric grid and the dynamic mesh model. The dynamic
contact angle model with UDFs was applied to handle the wetting property. In the numerical
simulation, the VOF method and the compressive scheme were used to track and reconstruct the
interfaces, respectively. The accuracy of the force calculation method was validated in the
simulation by using a light superhydrophobic sphere. The simulation results for different cavity
types agree reasonably with the experimental data. The influence of the impact speed was

analyzed based on simulation results. For the shallow seal cavity, the dimensionless pinch-off
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time could be fitted well by the quadratic functions with an increase in the impact speed.
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