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For the simulation of the growth and collapse of the cavitation bubble near the solid wall, the open source
package OpenFOAM [1] is used and the source code of two-phase solver compressiblelnterFoam is
modified for inclusion of equation of state for the gas and the liquid [2]. A coupled level set and volume
of fluid (CLSVOF) [3, 4] method is established to track the movement of the gas-liquid interface, to
improve the accuracy of the simulation of interface curvature and surface tension force. All the numerical
results are well consistent with the experimental data, which demonstrates the correctness and reliability
of the model.

Figure 1 shows that the comparison of the evolution of the bubble radius of the CLSVOF and VOF
with the experiment data. In experiment, A high-power laser pulse (wavelength532nm, duration 6ns) of
the Q-switch Nd:YAG laser is focused into a plexiglass container filled with deionized water in order to
generate a single cavitation bubble. The stand-off distance (y, where y = L /Rmax, L is the diatance between
the solid wall and the bubble centre, Rmax is the maximum bubble radius) is equal to 2.0. In numerical
simulation, both the initial pressure inside the bubble and the initial bubble radius are almost impossible
to be exactly specified, and therefore are assumed to be 9x107Pa and 0.072 mm, respectively. The
distance between the initial bubble centre and the solid wall is 1.58mm, which is same as the experiment.
It’s worth noting that the numerical interfaces are captured by both compressible VOF and CLSVOF.
When the cavitation bubble reaches the maximum radius, there is a relative error of radius of 1.53%
between the numerical results by the method of VOF and experiment data. What’s more, the relative
error of radius is 1.24% between the numerical results by the method of CLSVOF and experiment data.
Meanwhile, compared with the results by using the VOF method, the CLSVOF has a smaller bubble
radius during the bubble collapse. As shown in Figure 1, the CLSVOF results are better consistent with
the experimental data.
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Fig. 1. The comparison of the numerical results with the experimental data with y = 2.0
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