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The fluid force acting on a rigid sphere in a uniform streamwise oscillating flow was numerically
investigated by means of a three-dimensional direct numerical simulation (DNS) based on a marker and
cell (MAC) method. In the particle Reynolds number region of 1 < Re, < 100, the conventional
expression of drag force summing the standard drag, added mass force, pressure gradient force and
history force (Maxey & Riley 1983; Auton, Hunt & Prud’homme 1988; Kim, Elghobashi & Sirignano
1998) is in good agreement with the DNS results of the drag force on a rigid sphere in an oscillating
flow. In the high particle Reynolds number region of Re, > 300, the conventional expression of fluid
force cannot predict the effect of vortex shedding on the fluid force.
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