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Fig. 1 Schematic layout of experimental system Fig. 2 Schematic structure of the nozzle
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Table 1 Position coordinates measurement points (x/D.,y/D.)

UREWAS 1 2 3 4
A (11.37,2.17) (7.88,2.17) (4.41,2.17) (0.93,2.17)
B (11.37,5.65) (7.88,5.65) (4.41,5.65) (0.93,5.65)
C (11.37,9.13) (7.88,9.13) (4.41,9.13) (0.93,9.13)
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Fig. 3(b) Time-domain signals of noise sound pressure Fig. 3(¢) Time-domain signals of noise sound pressure
at measurement point A3 at measurement point Al
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Fig. 6 Computational domain and boundary conditions Fig. 7 Grid of computational domain
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Fig. 8 Comparison of calculated and experimental values
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Distribution characteristics of rocket launching noise field

Zhang Lei', Ruan Wen-jun', Wang Hao', Wang Peng-xin”
(1. School of Energy and Power Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;
2. China Baicheng Weapon Test Centre , Baicheng 137001, Jilin, China)

Abstract: To investigate the characteristics of rocket launching noise and the acoustic distribution a-
round the nozzle, the gas jet noise was studied experimentally and numerically. Three main compo-
nents (turbulent mixing noise, screech tone and broadband shock noise radiation) and respective fea-
tures of supersonic jet noise were explored, which revealed that the speed disturbance of the turbulent
jet is the principal factor influencing noise radiation. The sound pressure level peaks of the jet noise at
different test points were analyzed, and the distribution rule of the jet noise was got in the axial and
radial directions. The investigated results show that with increasing the distance from the nozzle exit,
the attenuation of noise in the axial direction is higher than that in the radical direction. Based on the
experiments, the sound pressure level peaks of the supersonic jet noise were calculated by large eddy
simulation and Ffowcs Williams-Hawkings acoustic analogy. The calculated results are in agreement
with the experimental ones, which can provide reference for further study of controlling jet noise.

Key words: fluid mechanics; sound pressure level; large eddy simulation; rocket launching noise; gas

jet (FiEHRE Rix=)



