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Fig.1 Schematic diagram of plasma Fig.2 Body force measurement system
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Fig.3 Discharge voltage and discharge current waveform of plasma aerodynamic actuation of different time scales
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Fig.4 Discharge images of millisecond pulsed plasma aerodynamic actuation
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Fig.5 Discharge images of nanosecond pulsed plasma aerodynamic actuation
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Diagnosis Investigations of Plasma Aerodynamic Actuation
Characteristics of Different Time Scales

ZHAO Guang —yin', LIANG Hua'*, WU Yun', SONG Hui - min', JIA Min'
(1. Plasma Dynamics Lab, Engineering Institute, Air Force Engineering University, Xi'an 710038, China; 2.
Training Center, the Fifth Flight College of the Air Force, Wuwei 733003, Gansu, China)

Abstract ; In order to reveal the mechanism of nanosecond pulse plasma flow control and then enhance the boundary
layer control ability of plasma aerodynamic actuation, the electric characteristic and the body force of plasma aero—
dynamic actuation of different time scales are diagnosed experimentally. The results indicate that the inceptive dis—
charge voltages for microsecond, millisecond and nanosecond pulse actuation are nearly the same, but the maximum
discharging current of nanosecond pulse actuation is 4 A, which is much higher than that of the microsecond and of
the millisecond. The body force will increase with the rise of the actuation voltage ; the differences of the vertical
components of the body force induced by plasma aerodynamic actuation of different time scales are little, but the
horizontal components induced by millisecond and microsecond actuation are greater.

Key words : nanosecond pulse; flow control; plasma aerodynamic actuation; body force; boundary layer



