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Fig.6 Time history of pressure fluctuations at K29
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Table 2 Comparison between the calculation and the experiment results for different mode at K29
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rh A5 [ A 170 147 389 165 599 150 846 145
AR 194 155 389 160 608 159 880 152
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Analysis on Cavity Flow Based on Hybrid RANS/LES Method

Xie Lu', Lei Wutao'?, Zhang Changjiu', Lian Jia', Zhao Bowen'
1. AVIC The First Aircraft Institute, Xi’an 710089, China

2. Northwestern Polytechnical University, Xi’an 710072, China

Abstract: During the flight, aircraft will generates severe cavity flow when opening the landing-gear bay or weapon
bay, causing strong pressure pulsating and Aerodynamic noise. Therefore, it is of great significance to research and
analyze the characteristics of unsteady flow. Based on hybrid RANS/LES computational fluid dynamics (CFD)
simulation method, the M219 cavity test rig is taken as the research object. The unsteady flow of the cavity is studied
and compared with the wind tunnel test results to verify the reliability of the hybrid RANS/LES method. First, patched
grids strategy and grid sensitivity are analyzed in detail, so that the efficiency can be improved while ensuring the
accuracy of calculation. Then the CFD result of the cavity unsteady flow is processed from different aspects to obtain
the overall sound pressure level, the spectrum characteristics, the instantaneous and time-averaged flow structure in
the cavity, which provides a basis for fully understanding the flow characteristics of the cavity and the mechanism of
the high-intensity noise in the cavity. Finally, the influence of time step on the CFD results of cavity flow is also
analyzed, which helps verifing the superiority and practicability of the hybrid RANS/ LES simulation method, and
improving the knowledge of its engineering applications.

Key Words: cavity flow; hybrid RANS/ LES method; patched grids; grid sensitivity; overall sound pressure level;
spectral characteristics; POD
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