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NUMERICAL SIMULATION OF THE KELVIN-HELMHOLTZ INSTABILITY ON
A DROPLET IN HIGH-SPEED GAS FLOW

DENG Xiaolong*
(1 Beijing Computational Science Research Center, No.3 Heging Road, Beijing 100084, China)

Abstract Kelvin-Helmholtz instability is an important mechanism of deformation and breakup of liquid

droplets. With Cut Cell method and Level Set function, we developed a sharp interface numerical method for

compressible multiphase flows, which strictly satisfies conservation laws and consistency. By applying this
method, we can simulate instability problems on a droplet exposed in high-speed gas flow. With the help of

structured conformal mesh, we could catch the boundary layer of air near a droplet. The simulation result

matches experimental result very well. With this computational fluid dynamics method, we can study the gas

dynamics near the free interface of a droplet, we can study the movement mechanism of the droplet-air interface,

and get better understanding on the mechanism of droplet breakup dominated by Kelvin-Helmholtz instability.

Key words Computational Fluid Dynamics, Compressible Flow, Multiphase Flow, Kelvin-Helmholtz

Instability



