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This paper presents the numerical prediction of sound generated by viscous flow past a circular cylinder.
The two dimensional flow field is predicted using FEM based Reynolds-averaged Navier-Stokes solver, and
the calculated unsteady fluid field values are utilized by an acoustic code that implements Ffowcs Willianms-

Hawkings(FW-H) equation. The integration surface used in acoustic analysis is extended from the cylinder

surface to permeable surfaces. The 2D based CFD calculations overpredict the acoustic amplitude, however, if

adequate correlation length is used, the predicted acoustic amplitude agrees well with experiment. The

predictions using extended integral surface in FW-H equation show results that contain the characteristics of

quadrupole - volume integration - noise term, and do not vary seriously with the integral surface location.
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Fig. 1 Computational grid

Fig. 2 Voricity magnitude contours: CFD result
(Re=90,000)
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Fig. 3 Predicted Cp and C;. time histories for M=0.2
flow past a 2D circular cylinder (Re=90,000)
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Fig. 5 Comparison of predicted and measured sound
pressure level. (Ref. 3)
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Fig. 6 Predicted sound pressure level for a observer
position located 128D away from the cylinder
at a 90deg angle to the freestream flow.
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Fig. 7 FW-H integration surfaces are at R=9.5,
R=10.4,R=11.4,R=12.5 and R=13.8
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Fig. 8 Predicted sound pressure level using several
integration
R=11.4).
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Fig. 9 Predicted sound pressure level using several
integration surfaces (at R=11.4, R=12.5 and
R=13.8)
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Fig. 11 Acoustic sound pressure computed for
various integration surfaces (at R=11.4, R=12.5
and R=13.8) that corresponded in Fig.7
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