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A New Parametric Analytical Solution for the Rayleigh—Plesset Equation
QIN Yupeng'?, ZHANG Quan’, WANG Shuo’, JIN Hao’, WANG Longxiang”,

JIANG Runlong”
(‘1. School of Science, Henan Institute of Technology, Xinxiang 453003, China;2. Institute of Nonlinear Optimization

Algorithms, Henan Institute of Technology, Xinxiang 453003, China;3.School of Vehicle and Traffic Engineering,

Henan Institute of Technology, Xinxiang 453003, China )

Abstract: By establishing appropriate transformations, a new parametric analytical solution of the

Rayleigh—Plesset equation for the periodic pulsation of a single spherical bubble in an ideal fluid is derived . By

comparing with the previous one and numerical solution, the effectiveness of the new

parametric analytical solution is demonstrated. As a direct application of the analytical solution, an

analytical expression for the pulsation period is provided. Finally, the above analytical results are analyzed and

discussed in conjunction with specific initial conditions.

Key words: bubble; Rayleigh—-Plesset equation; transformation; parametric analytical

solution; period
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