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Research on the characteristics of sound generated by flow inside
cavity based on LES and Lighthill acoustic analogy method

HU Ming-hui, ZHAN Bi-wu
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Abstract: Cavity flow is an important issue in the field of aeroacoustics. By using LES (large eddy simulation) and
Lighthill acoustic analogy method, the characteristics of sound generated by flow inside cavity have been discussed.
Simulation results show that the sound generated by shear vortex, edge vortex and feedback vortex has obvious dipole
characteristics. Acoustic standing wave is excited at high frequency. By simulation and experiment, the magnitude of
noise and the distribution of spectrum under different flow rates are analyzed. The results show that the acoustic fre-
quency locking characteristic could happen under different paraments of cavity length, diameter and baffle length, and
that the frequency spectrum has a small range migration of the peak below 24 kHz and the sound pressure level increases
with the flow rate above 24 kHz. The relation between cavity length and characteristic frequency is approximately sat-
isfied with Strouher’s formula, and the characteristic frequency decreases with increasing the length of cavity. The re-
search provides a theoretical basis for the design of the ultrasonic safety valve leakage alarm system for on-line monitoring.
Key words: cavity; large eddy simulation(LES); Lighthill acoustic analogy; vortex sound; acoustic frequency charac-
teristics
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Fig.3 Velocity contour and iso-surface at the cross section
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Fig.4 Velocity field distributions in the investigated cavity
at different times
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Fig.6 Sound pressure level distribution in the whole cavity
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Fig.8 Acoustic frequency spectrumsof cavity flow atdifferent velocities.
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