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Flow Around a Flat Plate Submerged in Sinusoidally Oscillatory Flow
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Studies of the forces acting on and the flow patterns around a rigid bluff body submerged in sinusoidally

oscillatory flow are fundamental to fluid engineering constructions. Simultaneous measurements of both in-line

" and transverse forces of a flat plate (a rectangular cylinder section with side ratio of 5) at various angles of

attack of 0' ~90° were made in a relatively wide range of Keulegan-Carpenter number (KC). The force signals

were analyzed spectrally to obtain major frequencies. Flow visualization was also employed to confirm the

relationship between flow patterns and force coefficients. In this paper we discussed the influence of the angles

of attack on the flow patterns and fluid dynamic characteristics of a flat plate in oscillatory flow. We found

that, for a flat plate, several classes of flow patterns appear, depending strongly on KC numbers. From the

frequency analysis, we examined phase delay angle of oscillatory frequency component of the forces with

respect to the oscillatory velocities. Further, drag force coefficients and Strouhal numbers compare. well with the

results obtained in steady flow.
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