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A Numerical Study on Magnus Effect for a High-Speed Spinning Projectile

SHI Lei, LIU Zhou, YANG Yun-jun, ZHOU Wei-jiang
(China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract ; Navier-Stokes equations are solved with time dependent method to simulate the flow field around a spinning
projectile. The computational results have a good agreement with the Arnold engineering and development center( AEDC)
experiment data and army research laboratory (ARL). Asymmetric distortion of circumferential surface pressure and shear
stress are the fundamental reasons for the Magnus effect. The shear stress contribution to the Magnus force is only 1% of
the surface pressure component. It is indicated that the body Magnus force is negative except a =40° and rudder Magnus
force is always positive. The total Magnus force of four rudders shows sinusoidal distribution during o =5° ~30°.
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Fig.5 Magnus force coefficient versus angle of attack
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Table 3  Side force change in sign during a period ( rudder 1)
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