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Nonlinear numerical simulation of cavity noise

WANG Yiding' ,CHEN Bingi' , GUO Liang* , ZHONG Fanjun® ,TONG Mingbo'
(1. College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Chengdu Aircraft Design and Research Institute, Chengdu 610091, China)

Abstract:In order to evaluate the M219 cavity noise at 0.6, 0.85 and 1.35 Mach number, nonlinear acoustic solver is combined with

Reynolds-averaged Navier-Stokes equations. The flow field of a cavity is calculated by means of Reynolds-averaged Navier-Stokes equations, which

contains basic characteristics of average flow field and turbulence statistical average solution of statistics description of turbulence fluctuation. Noise

source is refactored by the nonlinear acoustic solver. Spread of pressure fluctuation is simulated precisely. A comparison shows that the simulation

results of nonlinear acoustic solver agree well with the experiment results. Compared with detached eddy simulation, nonlinear acoustic solver can

greatly reduce the amount of mesh. In addition, the method can provide some reference for internal weapons bay design.
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Fig.1 Noise test of M219 cavity in wind tunnel
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Fig.2  Sketch of M219 wind tunnel test pieces
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Comparison of spectrum between

calculation and test at Ma =0.6
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Tab.1 Comparison of the most high sound level
Ma A= RE{H/dB NLAS/dB
X/L=0.25 137.4 135.2
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X/L=0.25 148.5 147.8
1.35 X/L=0.55 163.3 161.9
X/L=0.95 168. 4 165.9
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Tab.2 Comparison of dominant frequency locations

Ma (VA= I {l/Hz  NLAS/Hz
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