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Fig.2 Initial conditions Fig.3 Schematic diagram of muzzle brake
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(a) Grid side view (b) The region near the muzzle brake

%)

B4 1R SR R K 5
Fig. 4 Grid model of computational domain
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P2 1.5 90 124.83 P6 1.5 45 130.18 P10 1.5 0 131.01
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Table 2 Comparison between calculated and experimental overall sound pressure levels

L,/dB L,/dB L,q/dB
MA(O=90°) —————————— iR%/% | Mp(O=45) ————————— iR%/% | MWHEO0) ———————— %
gy S e
Pl 12626 12872 -1.9 P5 13173 12896 2.1 P9 13277 12589 52
P2 12483 12601 0.9 P6 130.18 12451 44 P10 13101 12157 72
P3 12334 12365 0.3 P7 12865 121.87 53 P11 130.08 11923 83
P4 121.82 12147 0.3 P8 12560 11944 49 P12 12864 117.84 84
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Numerical simulation and experimental study on jet noise
from a small caliber rifle with a muzzle brake

ZHAO Xinyi', ZHOU Kedong', HE Lei', LU Ye', WANG Jia
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China;
2. No.208 Research Institute of China Ordnance Industries, Beijing 102202, China)

Abstract: In order to investigate the influence of the muzzle device on the characteristics of muzzle
aeroacoustic noise, simulation analysis and experimental research were performed on the jet noise induced
by the complex flows discharging from a small caliber rifle with a muzzle brake. A CFD (computational
fluid dynamics)-CAA (computational aeroacoustics) hybrid method was applied. The muzzle flow field was
calculated by using large eddy simulation and the jet noise was determined by the FW-H (Ffowcs Williams-
Hawkings) equation based on the obtained source data. Based on the numerical results, the jet noise
directivity was analyzed and the comparison to the experimental results was conducted. Results indicate that
the muzzle flow field was changed by the muzzle brake and the directional distribution of the jet noise was
also affected. The errors between the calculated and experiment results are less than 9%, therefore the
numerical method applied in the paper is feasible. The research result can provide a reference for the
prediction of muzzle noise and the design of muzzle brakes.

Keywords: jet noise; computational aeroacoustics; muzzle brake; noise directivity
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