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Acoustic Radiation from a Supersonic Jet Impinging on an Inclined Plate
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Mechanism of acoustics radiated from a M=1.8 ideally-expanded jet impinging on a flat plate inclined with 45 deg is
investigated. In addition to the well-known free-jet noise sources such as the Mach wave and the fine-scale turbulence
mixing noise, additional two noise sources are found; 1) interaction between the plate shock and the vortex of the shear
layer, 2) another Mach wave radiated from the jet flowing along the inclined plate. The former is similar to the
shock-associated noise, and the OASPL plot at far-filed shows omni-directional feature. The latter is the largest noise
source with the lowest frequency. Numerical result is validated by the present experiment. Depending on the
microphone location, prediction accuracy of the present CFD is satisfactory.
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Fig. 2 Region of the Roe scheme indicated by black color.

(a)Free jet.

(b) Impinging jet.
Fig. 3 Computational domain. Every 2 points are indicated.
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Fig. 4 Time-averaged axial-velocity plot.
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Fig. 5 Iso-surface of Q-invariant colored by streamwise vorticity (white
for positive values and black for negavie values). Static-pressure on the
XY and ZX-planes are indicated. Density is overlapped by volume
rendering.
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Fig. 6 Time-averaged Mach number at the jet axis.
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Fig. 7 Comparison of OASPL distribution at far-field.
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Fig. 8 Instantaneous gradient of density.

Fig.9 Schlieren image at 7kfps.
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Fig.10 PSD of density. Sampling points are indicated in Fig.8.
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Fig. 11 Time-averaged density plot at XZ-plane and at wall.

- - .

Fig. 12 Iso-surface of Q-invariant colored by streamwise vorticity (white for
positive values and black for negavie values). Static-pressure on the XY and
ZX-planes are indicated. Density is overlapped by volume rendering.
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Fig. 13 TKE plot at ZX plane.
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Fig.14 Comparison of 1/3 octaveband SPLs at R=40D.
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(b) Plot of OASPL at R=40D.
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Fig. 16 Acoustic field at XY plane.
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Fig. 17 Acoustic field at ZX plane.
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