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The Equation of Motion for a Single Bubble Using Bulk Modulus to
Estimate Liquid Compressibility

Tokuichi Funwara* Katsuya YaANADA* Akira Suima**

ABSTRACT

In this paper, the bulk modulus is used to estimate the effect of the liquid compressibility on the bubble behavior in
hydrautic oils. An approximate solution for the velocity potential can be obtained by means of the Poincare-Lighthill-Kuo
coordinate perturbation method (PLK method). Then the equation of motion for a single bubble in a viscous infinite
liquid is derived from the velocity potential thus obtained. Numerical simulation is taken for petroleum base MIL-H-
5606A and the effect of the liquid compressibility on the bubble behavior is discussed.
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Fig.2 Variation with time of the bubble
radius in petroleum base MIL-H-5606A.
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Fig.3 Comparison between the variation
with time of the bubble radius in petroleum
base MIL-H-5606A and water.
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