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Elucidation and development of techniques related to flight trajectory, unsteady
fluid force, and vortex structure of a sports ball

Asai, Takeshi
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The unsteadK lift of a rotating sports ball in free flight was considered to
decrease due to the decreased flight and rotation speeds. The unsteady lift of a slowly rotating,
free-flying sports ball strongly depends on the unsteadiness of the wake of the ball and was
considered to considerably fluctuate due to large-scale counter rotating vortex pairs that formed,
collapsed, and reformed (reversed) in the wake of the ball. The angle of attack of the impact
surface at the time of ball impact is a major factor that controls the ball’ s rotation speed, and
it is considered to have a significant effect on the vortex dynamics of the wake of the ball. The
results showed that fully utilizing the impact techniques that control the angle of attack as well
ailthg gall ejection speed and angle can effectively demonstrate sports techniques that use unsteady
uid force.
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