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Analysis of the mechanism of cavity flow induced
noise with large eddy simulation and

Kirchhoff method integral
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Abstract. Cavity flow and flow induced noise are two important issues in the field of flow-acoustic cou-

pling. The mechanism of cavity flow induced noise in water is studied by the large eddy simulation (LES)
and Kirchhoff integral in this paper.The cavity flow oscillation analysis shows that the fluid -resonance
mode is impossible in the condition of low Mach number in water, and the fluid-dynamic oscillation deter-

mines the generation of cavity flow induced noise. After that, the effects of dipole and quadrupole sources
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on the acoustic spectrum are identified according to Kirchhoff control surface integral and body surface

integral. With the analysis of mathematical expression of acoustic source, the power spectrum of Lighthill
stress tensor and wall influence,the radiation of flow induced noise should be attributed to the vortex trans-
portation of the acoustic effect in fluctuations of unsteady flow.
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Rossiter (1964 )25 Rockwell 1 Naudascher (1978804 T fLIEZE R AT BIHLEE . Ml TIA N, Ak
MALEFYFEIT LT, Sa 3 [ el 5 P2 4 o i H B34 726 07 B 45t (pressure feedback) , JE /855 1)
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Fig.1 Geometry and surface grid of cavity 4# & 5#
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Fig.2 Sampling positions in cavity 4#
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Fig.4 Power spectrum of fluctuation quantities on P2 Fig.5 Power spectrum of fluctuation quantities on P3
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Fig.8 Sound source effect in the spectrum of cavity 5# Fig.9 Sampling positions in cavity 4#
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