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Abstract

Growth and collapse of cavitation bubbles in an orifice flow is simulated in order to understand
the effects of bubble deformation and size variation on the flow field. Effects of shear strain, nor-
mal strain, and pressure variation are examined. The Navier-Stokes equations are solved by a fi-
nite-volume method with a level-set method for interface capturing. Previous experimental studies
have shown that cavitation inside liquid injectors improves the atomization process but the physics
is not well understood. We observed that the shear in the flow causes the bubbles to deviate from a
spherical shape. During collapse of the bubble, two re-entrant jets are formed on sides of the bub-
ble which will collide with each other if the viscosity is small enough. For bubbles with larger sur-
face tension, impingement of re-entrant jets results in breakup of the bubble. A spherical-
harmonics decomposition of the velocity field shows the creation of a strong quadrupole field as
the bubble collapses. In some cases, the quadrupole component of the velocity exceeds the mono-
pole component.
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