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Fig.1 Schematic diagram of the jet simulation
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Numerical Investigation of Under-Expanded Supersonic Jet Noise

Shi Fangcheng, Wang Tiantian
Hunan University, Changsha 410082, China

Abstract: The simulation of under-expanded supersonic jet noise is carried out using the LES/FW-H hybrid algorithm,
and the characteristics of the flow-field and the acoustic field are studied. Compared with the ideally expanded jet, the
decay rate of the mean streamwise velocity downstream of the potential core for the under-expanded jet is decreased,
while the velocity fluctuation value is increased. It is found that the shock system/jet mixing layer interaction enhances
the pressure fluctuation around the interaction point in the high-frequency and low-frequency range. The radiated
broadband shock-associated noise increases the high-frequency noise in the lateral and upstream directions. By
decomposing the near-field acoustic pressure and combining it with the shock system, the process of generating
broadband shock-associated noise from shock-leakage is given in detail, and the generation mechanism of the
broadband shock-associated noise is revealed.
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