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Numerical Study of the Effect of Disk Radius on A Cavitation Bubble Dynamics
between Two Parallel Rigid Disks

R. Karimi Department of Mechanical Engineering, Urmia University of Technology, Urmia, Iran

A. Dadvand Department of Mechanical Engineering, Urmia University of Technology, Urmia, Iran

S. Rezazadeh Department of Mechanical Engineering, Urmia University of Technology, Urmia, Iran
Abstract

Cavitation bubbles have attracted significant attention because of their broad applications in engineering and medicine. This study
examines the dynamics of a cavitation bubble confined between two parallel rigid disks and investigates how the disk radius affects
its behavior. The primary objective is to identify a critical disk radius beyond which further increases no longer influence bubble
dynamics. The governing equations, including the Navier—Stokes, heat transfer, and volume fraction transport equations, are solved
using the finite volume method in the OpenFOAM software. The results are presented through variations of the maximum bubble
radius with disk radius, along with pressure and velocity contours. For validation, the numerical results are compared with analytical
solutions for bubble oscillation in an infinite domain and experimental data for a bubble oscillating between two parallel rigid walls,
showing good agreement in both cases. The findings reveal that increasing the disk radius increases both the maximum bubble radius
and the time required to reach it. However, once the disk radius exceeds a critical value (approximately 6000 mm), its effect on the
bubble dynamics becomes negligible.

Keywords: Cavitation bubble, Two-phase flow, Parallel rigid disks, Maximum radius, Navier—Stokes equations, Finite volume
method.
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