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RAYLEIGH-TAYLOR INSTABILITY OF A LIQUID DROP AT
HIGH BOND NUMBERS Y

Zhang Peng® Yu Gang
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100080, China)

Abstract In this paper, an analytical solution is presented for the Rayleigh-Taylor instability of a viscous
liquid drop at high Bond numbers. The instability plays an important role in the early stage of the aerodynamic
breakup of liquid drops in a supersonic flow. Based on the analytical solution, the maximum size of a liquid
drop stable with respect to Rayleigh-Taylor instability and the initiation time of drop breakup can be predicted.

The predictions show good agreement with relevant experimental and analytical results from literature.

Key words liquid drop, breakup, Rayleigh-Taylor instability, Bond number, viscosity
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