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Passive Control of Aeolian Tones Generated by a Square Cylinder in a Uniform Flow
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The sound generated by a square cylinder in a uniform flow and its control using a splitter plate attached to the cylinder are investigated

by the direct solution of the two-dimensional compressible Navier—Stokes equations. The characteristic features of generated sound

and vortex shedding from the cylinder are examined for different heights of the plate. The reults show that the vortical structure near

the cylinder is changed by the plate, and the generated sound is also changed by the vortex motion around the cylinder. As the plate

is closer to the upper surface of the cylinder, the sound waves are radiated more asymmetrically with respect to the direction of the

uniform flow.
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Fig.l Schematic diagram of flow.
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Tablel Comparison of the Strouhal number.

No plate Splitter plate
(x=1.0) (a=2.0) (h=0.00) (h=0.25) (h=0.45)
St 0.151 0.148 0.136 0.140 0.145
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(b) Splitter plate: h=0.00

Fig.2 Vorticity field. —,0>0; - - -,0<0; 0y;,=5x1072; |@pax| <1.0.
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Fig.3 Time history of drag and lift coefficients. Splitter
plate: —, h=0.00. No plate: - - -, a=1.0; ----- , 0=2.0.
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Fig.4 Polar plot of root mean square of the fluctuation
pressure. Splitter plate: —, £=0.00. No plate: - - -,
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Fig.5 Polar plot of root mean square of the fluctuation
pressure. Splitter plate: —, £=0.00; - - -, h=0.25; ----- ,
h=0.45.
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