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Numerical Simulation of Refraction Effect within Shock Wave Layer
on The Supersonic Aerocraft

LI Dun, JI Chu-qun, MA Han-dong
(Beijing Institute of Aerodynamvics, Beijing 100074, China)

Abstract The shock wave around blunt is simulated numerically by solving three -dimensional Euler equations with
Godunov structure mesh method. Taking into account density and pressure distribution, the flow field is divided into
uniformity .inhomogeneity and shock wave layer. When optical beam passes the shock wave of high pressure and density
come into being supersonic vehicle front, the refraction is calculated numerically. The results show that the refraction is

influenced largely by shock wave. It is efficient to amend refraction by simulating flow field.
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Fig.1 Density isoline of flow field
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Fig.2 Curve of refractive index
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Fig.3 Magnify picture of ray path at different angle
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Fig.4 Curve of variety on refractive angle
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