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Table 1 Averaged drag coefficient and Strouhal number
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Table 2 Aero-acoustic characteristics at receiver-1 and receiver-2
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Fig.1 Aero-acoustic characteristics at receiver-1 and receiver-2
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Table 3 Self-sustained oscillation modes in the cavity

St 2D-LES(Present) Rossiter Heller
Mode 1 0.29 0.31 0.32
Mode 2 0.73 0.73 0.74
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Sound generation induced by self-sustained oscillations inside cavities

based on CFD and aeroacoustic theory

YANG Dang-guo, LI Jian-giang, LIANG Jin-min
(State Key Laboratory for Aerodynamics of China Aerodynamics Research and Development Center , Mianyang Sichuan 621000, China)

Abstract: By applying the CFD technology and the aeroacoustic theory in time domain (integral equations
of Ffowcs-Williams and Hawings) , analysis of sound generation induced by self-sustained oscillations inside a
cavity has been performed. Ultilizing the flow solution as the input data, the noise of the cavity is calculated
by solving the Farassat acoustic formulation. The computational method validated by aeroacoustic character-
istics of a column flow is feasible, The simulated self-sustained oscillation modes inside the cavity agree with
Rossiter's and Heller’s predicated results, which indicate their frequency characteristics. Moreover, the
results indicate that the feedback mechanism that new shedding-vortexes induced by propagation of sound
wave created by the impingement of the shedding-vortexes in the shear-layer and rear cavity face leads to self-
sustained oscillations and noise generation inside the cavity. The peak sound pressure occurs in the first and
second oscillation modes and the most of sound energy focuses on the low-frequency region.

Key words: cavity; aeroacoustics; self-sustained oscillations; sound generation; CFD; FW-H equations



