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Numerical simulation of the rebound of the laser generated bubble

near the solid wall considering phase change

YIN Jian-yong, ZHANG Yong-xue, ZHANG Yu-ning, LYN Liang

(Beijing Key Laboratory of Process Fluid Filtration and Separation, China University of Petroleum, Beijing

102249, Email: jianyongyin@foxmail.com)

Abstract: Based on open source software OpenFOAM, the phase change is considered. The
finite volume method is applied for discretization the governing equations and velocity-pressure
coupling is solved by PISO algorithm. Meanwhile, the volume of fluid method is established to
track the movement of the gas-liquid interface. A numerical simulation model of a laser induced
cavitation bubble with phase change near the solid wall is established. Compared with the model
without phase change, the numerical results with phase change agree well with the experimental
data, including the bubble shape and the bubble growth and collapse time (the first cycle time),
which demonstrates the correctness and reliability of the model. The simulation also shows that
when the initial conditions are the same (e.g., the initial radius and pressure), the maximum
bubble radius and the first cycle time predicted by the model without phase change are higher
than that predicted by the model with phase change. While, the collapse radius predicted by the

model with phase change is smaller.

Key words: Cavitation bubbles; OpenFOAM; the Finite Volume Method; phase change; the

volume of fluid method.
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