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Large eddy simulation of oblique interface deformation

induced by non-planar shock waves
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Abstract: The interaction between shock wave and gas-liquid interface is a common and complex
physical phenomenon in engineering applications such as supersonic combustion and inertial confinement
fusion. In this paper, large eddy simulation (LLES) research based on VOF (volume of fluid) model is
carried out to study the interaction between non-planar shock wave and gas-liquid two-phase oblique
interface. The effects of the intensity of incident shock wave, the initial amplitude and the inclination angle
of gas-liquid oblique interface on interface deformation and turbulent mixing are analyzed. The results
show that the intensity of incident shock wave and the inclination angle of oblique interface are major
factors affecting the development of interface deformation and turbulent mixing, while the initial amplitude
has relatively little effect on it. Under the given conditions, the width of turbulent mixing zone grows over
time. The evolution process of interface deformation and turbulent mixing can be significantly expedited by
increasing the intensity of incident shock wave and the inclination angle of gas-liquid oblique interface.
With the increase of initial amplitude, the deformation time of phase interface is shortened, and the
forming speed of the interface bulge structure is accelerated. The results have certain guiding significance
for the subsequent three-dimensional simulation of non-planar shock wave.
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