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Abstract: The unsteady flow field and flow-induced noise of the expansion chamber un-
der the effect of airflow were numerically simulated and analyzed based on hybrid method.
The simulation model based on the finite volume method was established, and the large eddy
simulation method was used to calculate the unsteady flow in the expansion cavity. The nu-
merical simulation successfully captured the unsteady flows and the development of eddies in
the internal cavity, and agreed well with the experiment results. The flow field results were
inserted into acoustic mesh by the integral interpolation method, and then the flow-induced
noise sources were calculated by the aeroacoustics theory. The flow-induced noise sources
were imported to the acoustic simulation model to calculate the sound pressure at the re-

sponse points. The acoustic simulation results agreed well with the experiment results on the
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sound pressure level and resonance frequencies. The results showed that the hybrid method

combined the large eddy simulation and the aeroacoustics theory, and revealed the mecha-

nism and process of the flow-induced noise generation in the expansion chamber accurately.

The deviations of the tail pipe radiated noise between the simulation results and the experi-

mental results, as well as the theoretical calculation results, were within 5%.

Key words:

expansion chamber; unsteady flow; flow-induced noise; hybrid method;

large eddy simulation; acoustic analogy
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Table 3 Comparison of the resonance frequencies

LR R/ Hz /% e/ %

B g mpak ga R G
A (a0 gy HPD A0

1 211 214.56 220 1.2 2.5
2 412 429. 11 410 0.4 4.4
3 645  643.67 650 0.7 1.0
4 849  858.22 850 0.1 1.0
5 1072 1072.78 1090 1.7 1.6
6 1280 1287.33 1290 0.8 0.2
7 1518 1501. 89 1515 0.2 0.9
8 1713 1716. 45 1715 0.1 0. 08
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