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Fig. 1 The model for numerical computation
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Fig. 2 Computational shadowgraphs for the shock wave propagation through the tube
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Fig. 3 The interaction process of the incident shock wave with the first groove
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Fig. 4 The interaction processes of incident shock wave with the first three grooves
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Fig. 5 The computational shadowgraph
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Fig. 6 Pressure histories of incident shock fronts at three different heights as well as the pressure peak in the flow field
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Numerical investigations on shock wave propagation
through a tube with rectangular grooves”

Sha Sha', Chen Zhi-hua', Han Jun-li'*?

(1. National Key Laboratory of Transient Physics,
Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China;
2. Beijing Research Institute of Mechanical & Electrical Technology s Beijing 100083, China)

Abstract; Based on the 2D Euler equations, the shock wave propagation through the tube with rectan-
gular grooves was numerically simulated by combining the fifth-order weighted essentially nonoscil-
latory (WENO) scheme and the adaptive mesh refinement (AMR) technique. The numerical results
display the interaction of the incident shock wave with the grooves during its propagation inside the
tube as well as its evolution within every single groove., and agree with the existent experimental re-
sults by N. Gongora-Orozco, et al. In addition, the numerical results reveal that the phenomena of
expansion wave induced by shock wave diffraction and reflected shock wave due to collision appear
during the interaction of the incident wave with a single groove. The expansion wave attenuates the
incident shock wave, the reflected wave amplifies its intensity, but the attenuation effect dominates
the process, resulting in the front intensity decrease of the incident wave in a vibrating way.

Key words: fluid mechanics; shock wave attenuating; WENO scheme; tube with rectangular grooves

x»  Received 31 October 2011; Revised 7 March 2012
Corresponding author: Chen Zhi-hua, chenzh(@ mail. njust. edu. cn CGREfEHE ®RA=)



