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Numerical Simulation Study on Unsteady Drag Force Acting on
Model-Sphere Array Induced by Shock Wave

HAO Lina, ZHANG Lite, WANG Tianhang » SHI Honghui
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In this study, the 3D numerical simulation of a gas flow around a four-spheres-in-one-row
array induced by shock wave was performed with CFD software. Based on verifying the accuracy of
calculation model and method, the formation mechanism of unsteady drag force exerted on a model sphere
and the effect of the Mach number M, of shock wave and the non-dimensional interval distance H on
unsteady drag force and shock wave structure were analyzed. The result shows that each curve of the drag
coefficient Cy has a sharp maximum value peak and a valley, and finally C; tends to be a steady-state
positive value. Furthermore, the smaller the value of M, is, the larger the peak value and the fluctuating
amplitude of the curve, and the smaller the valley value of C,. Besides, the combination of shock wave
reflection, diffraction, focusing and interference behaviors affects the unsteady drag coefficient. And the
smaller the value of H is, the more remarkable the shock interference between adjacent spheres, and the
larger the peak value of C,.

Key words: shock wave; model-sphere array; unsteady drag force; drag coefficient; shock wave

interference
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