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A Numerical Investigation of Magnus Effect
for High-speed Spinning Projectile

LEI Juan-mian, LI Tian-tian, HUANG Can
(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Based on the 3-dimensional N-S equations, simulation of flow field over a high-speed spinning
projectile was carried out to investigate the generated mechanism of Magnus effect. Spinning was
implemented through sliding mesh method. The Magnus force and moment coefficients variation with
angle of attack were presented. The computation results have a good agreement with the experimental
date. The generated mechanism of Magnus effect were analyzed by the flow field structure. The results
show that asymmetric distortion of circumferential surface pressure and shear stress distribution, boundary
layer distortion, distortional eddy generated at high angle of attack are the fundamental reasons for
Magnus effect. Boat-tail has a great influence on the Magnus force and moment.
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