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Flow Control over a Slender Forebody Using AC and
NS-DBD Plasma Actuators

Long Yuexiao, Li Huaxing, Meng Xuanshi
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Abstract: In order to control the vortex flow over conical forebody under higher wind, and to understand the
characteristic of the AC-DBD and NS-DBD, alternative current( AC) and nanosecond pulse(NS) plasma dielec-
tric barrier discharge (DBD) is applied to the active control of the asymmetrical vortices over the cone of the
cone-cylinder, The experiment is performed in a low speed wind tunnel. The angle of attack is 45° and the wind
speed ranges from 5 m/s to 22 m/s. Flow control modes of the actuator are plasma off, port on and starboard
on. The result shows that the asymmetrical field can be mirror symmetry control by port on and starboard on of
AC-DBD at 5 m/s, but the NS-DBD is not effective. As the wind speed increased, the function of the AC-DBD
on asymmetric vortices is gradually disappears, meanwhile the function of NS-DBD is increasing. When the
wind speed reaches 22 m/s, NS-DBD can get the asymmetrical field mirror symmetry, but the AC-DBD is not
effective, This implies that the NS-DBD is more effective to control the separated vortices field at the higher
wind speed relative to the AC-DBD.
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Fig. 2 Sketch of plasma actuators
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Fig.3 Actuator voltage waveform
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Fig.4 Pressure distributions for baseline

verification(v=22 m/s)
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Fig.5 Pressure distributions for the plasma-

off and on conditions of AC-DBD
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Fig. 6 Pressure distributions for the plasma-

off and on conditions of NS-DBD
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