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Numerical study of Unsteady Drag Force in Shock Wave’s Interaction
with Single/Double Cylindrical Models

CHEN Wan-jun, ZHANG Li-te, SHI Hong-hui , HAO Li-na , HUANG Bao-gian
(School of Mechanical Engineering & Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: Two-dimensional numerical calculation of ambient flow field of single/double cylindrical
models induced by the shock wave was conducted with Fluent software. Formation mechanism of unsteady
drag force of ambient flow field was deeply studied during interactions between shock waves with M, =
1. 14 and single/double cylindrical models with the diameter of 40 mm. The results show that drag force
coefficient C, of single/double cylindrical models (H=1. 5) has significant wave crest and multiple troughs
and gradually tends to a steady positive value in the form of decreasing amplitude. The wave peak value is
much greater than the steady-state value. Compared with single cylinder, due to space position limit of
dual cylinders, shock wave structure surrounding each cylinder may mutually interfere, which thus
influences distribution of cylindrical pressure and shear stress and leads to differences of fluctuation
changes of single/double cylindrical drag force coefficient curve.

Key words: shock wave; single/double cylinder; unsteady drag force; drag coefficient; interference
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