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Control of Aeolian Tones by Suction/Blowing
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Control of Aeolian tones generated by the flow past a circular cylinder at Re=150 is studied by direct numerical
simulation. The two-dimensional, unsteady, compressible Navier-Stokes equations are solved by a finite difference
method. It is found that by imposing uniform or periodic suction/blowing on the cylinder surface at § = £90° ,
the directivity, amplitude and frequency of acoustic sound can be controlled in some degree.
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Fig. 1: Case I; suction/blowing. Lift coefficient (Cp)
A=05M
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and Drag coefficient (Cp).
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Fig. 2: Sound pressure field. (Case I). A =0.5M.

———: positive, : negative.

(a)Ap (controlled), (b)Apmean (controlled),
(¢)Ap — Appean (controlled),
(d)Apa (e)Apmeana (f)Ap - Apmeam
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Fig. 3: Sound generation by suction/blowing without

uniform flow. ——: positive, : negative.
(a) suction/blowing (b) without control
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Fig. 4: Multipole expansion of sound pressure. (Case
I) A=0.5M.
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Fig. 5: Case II; Lift and Drag coefficients.
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Fig. 6: Sound pressure fields. (Case IT)
——— positive, : negative.
(a)Ap (b= —0.5M), (b)Apmean (b= —0.5M),
(¢)Ap — Appmean (b= —0.5M), (d)Ap (b=0.5M),
(€)Apmean (b=0.5M), (f)Ap — Apmean (b= 0.5M)
(a) b=—-0.5M (b) b=0.5M
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Fig. 7: Time histry of sound pressure. (Case II)
6 = +90°,r =50
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