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Fig.1 Schematic of typical dielectric barrier discharge

plasma actuator
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Fig.2 Simplified schematic of plasma influencing area
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Fig.3 Streamlines of plasma actuator in quiescent flow
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Fig.4 Time-mean streamwise velocity profile for isolated

plasma excitation
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Fig.5 Schematic of tandem cylinder configuration™
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Fig.8 Time-averaged coefficient of pressure on both cylinders
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Numerical Simulation Study on Plasma Noise Control of Cylinders in a Tandem
Configuration

Shi Ao, Cao Qi, Yan Qun, Liu Xinggiang, Zhao Yue
Aircraft Strength Research Institute, Xi’an 710065, China

Abstract: Focusing on tandem cylinder noise suppression via plasma actuator, the influence of flow velocity and
plasma applying positions on flow separation control and far field noise reduction is studied by combining plasma
body-force model, detached eddy simulation and acoustic analogy theory. The results show that when plasma
actuator is applied near the separation position of front cylinder, the turbulence intensity and far-field total sound
pressure level can be effectively reduced. As flow velocity increases, the effect of plasma noise control is enhanced,
and the optimal position of plasma actuator moves forward. When the flow velocity comes to 55m/s, a significant noise
suppression is observed. The tonal peak of sound pressure level spectra and total sound pressure level decreases by
11.5dB and 8.3dB, respectively. With further increase of flow velocity, the effect of plasma noise control becomes
weakened.
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