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Abstract

When shock waves passes through a triangle wedge (Schardin’s problem), some complicated physical phenomena, including
shock wave Mach refection and diffraction, wedge wake, vortexlet, etc. may occur. In this paper, the Schardin’s problem is investigated
numerically with the combination of the third-order WENO scheme, structured adaptive mesh refinement (AMR) method and immersed
boundary method. Our numerical results show clearly the interaction between the incident shock wave and the triangle wedge, the Mach
reflection on the wedge surface, its diffraction at the wedge tips, and the induction of the main vortex, which accord excellently with
Schardin’s experimental and previous numerical results. In addition, our numerical results display in detail the induction process of the
vortexlet along the slip layer of the main vortex and the interaction of the shock wave with the vortexlet, and the generation of the serial
acoustic waves, which have not been reported in the literature.

Keywords: shock waves, vortexlet, WENO scheme, AMR method
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