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Flow condition in wind tunnel experiments does not correspond to that

of an obstacle in acceleration. We attempt to clarify the unsteadiness of o
fluid forces on the obstacle from its trajectory. The right figure shows

the drag coefficient Cp of soccer ball in flight obtained with trajectory ¢
based methods. We can find the Cp varying along the trajectory.
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CFD (Computational fluid dynamics) reproduces flow fields around an obstacle
in acceleration, which enables to investigate the unsteadiness of fluid forces in
detail. The left figure depicts the pressure distribution (red: high, blue: low) on a
free falling sphere. The irregular pattern appears in downstream side on the
surface of the sphere.
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The derivation of trajectory solution of a particle projected in fluid is one of unsolved problems in classical mechanics.
We attempt to theoretically derive the optimum projection angle in the case of drag and lift acting on a particle.
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