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Abstract

In this work the bubble dynamics near a plate with circular hole is investigated. Numerical model for bubble dynamics is estab-
lished based on incompressible potential theory. To overcome the numerical limitation of traditional boundary element method for the
case with small initial distance between bubble and the edge of hole, the fluid domain is divided into two semi-infinite domains which
are solved separately by fusing the bubble wall and the plate wall together, by which numerical simulation in various parameter ranges
is implemented. The numerical results match the experimental ones well. Through the analysis of bubble dynamics near circular hole,
we find that the influence of hole is opposite to that of solid wall. During the expansion phase, cavity-attraction effect is exerted on
the bubble, while the bubble is pushed away during the collapsing phase. In some specific cases, opposite-jets are formed under the
conjunction of solid plate and circular hole. Finally, the case where bubble wall and solid wall are fused together is analyzed to study

the bubble dynamics after the separation of fluid domain and the influences of no-dimensional parameters.
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