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Visualization of Aerodynamic Noise using Computational Aeroacoustics

Duck Joo Lee, Jae Wook Kim, and In Cheol Lee

Abstract. In this paper, computational aeroacoustics (CAA) method is used for flow-noise analysis and
flow-noise visualization. High order high resolution scheme of optimized high order compact is used to
resolve the small acoustic quantities and large flow quantities at the same time. An adaptive nonlinear
artificial dissipation model and generalized characteristic boundary condition are also used. Aeolion tone

noise, cavity noise, and jet noise are investigated. The visualizations of flow-noise are successful and char-
acteristics of noise are studied. It is observed that the propagation directivity of noise is different with
that of flow. With the help of CAA method, the visualization of noise is possible.
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a. 2nd-order central differences

b. 4th-order central differences

d. DRP (dispersion relation preserving) scheme

e. exact differentiation
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Fig. 1. Maximum resolution characteristics of the optimized
near-boundary compact schemes.
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Fig. 3. Mach number contour.



Fig. 4. Pressure contour.
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Fig. 5. Schematic diagram of cavity configuration and
Computational domain.

Fig. 6. Vorticity contours at two different instants (M=
0.5, L/D=2, 8/D=1/25, Reg=200).
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Fig. 7. Acoustic fields of entire domain(M=0.5, L/D=2,
6/D=1/25, Reg=200).
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Fig. 8. Characteristic speeds of each region.
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Fig. 10. 2% contour (M;=1.08)

Fig. 11. 2% contour (M;=1.15).
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Fig. 12. Mode Change of Screech Tone.
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