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The generation of jet and mixing induced by the
interaction of shock wave with R22 cylinder*
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Abstract

Based on the large eddy simulation, combined with the 5th order weighted essentially non-oscillatory scheme and the immersed
boundary method, the shock wave interacting with an R22 cylinder is numerically simulated. Our numerical results present clearly the
deformation of cylinder induced by the Richtmyer-Meshkov instability due to the interaction of shock wave with R22 cylinder, which
accords well with previous experimental results of Haas and Sturtevant [Haas J F and Sturtevant B 1987 J. Fluid Mech. 181 41]. In
addition, the numerical results reveal the generation process of a jet induced by the refracted shock focusing near the right interface of
the inner cylinder, as well as the roll-up of the secondary vortexes along the slip layer of two main vortexes. The mixing mechanism of
R22 gas and air is also expatiated. Furthermore, the evolution of R22 cylinder under reshock condition is numerically simulated with
two different end wall distances. For the long distance case, the reflected wave interacts with severely distorted R22 volume, making
it further compressed on the x-axis. While for the small case, two Mach reflections occur between the reflected shocks during their
propagating upstream within the cylinder. The two high pressure areas behind two triple points can accelerate the boundary of the R22
cylinder while they are passing through it and induce two jets.
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