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Direct Numerical Simulation of Sound Generated by the Flow around a Circular Cylinder
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Acoustic sounds generated by the flow around a circular cylinder at Re = 150 and 1000 are calculated by the
direct numerical simulation. The two-dimensional, unsteady, compressible Navier-Stokes equations are solved by
a finite difference method. A sixth-order-accurate compact Padé scheme is used for spatial derivatives, and a
forth-order-accurate Runge-Kutta scheme is used for time marching. Sound waves which have a frequency of the
Karmén vortex street are observed. Rerefaction waves and compression waves propagate toward different angles.
It is found that the generated sound agrees with the acoustic analogy.
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Fig. 1: Schematic diagram.
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Fig. 10: Contours of sound pressure. Re = 150, Fig. 11: Contours of mean sound pressure. Re = 150,
t = 2000, |Ap| = 0.08M?®, Apgstep, = 0.4 x 1072 M?5. |Ap| < 0.08M?5, Apgtep = 0.4 x 1072M 25,
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Fig. 12: Contours of fluctuation pressure given by
subtracting the mean sound pressure from the sound
pressure. Re = 150, t = 2000, |Ap| < 0.08M?%5,
Apstep = 0.4 x 1072M %5,
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