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Fig. 3 Experimental structure in wind tunnel
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Fig. 7 Influence of typical plasma aerodynamic actuation on

ramp-induced shock wave characteristics
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Fig. 8 Mechanism sketch of plasma aerodynamic actuation on shock wave control
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on plasma aerodynamic actuation
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Ramp-induced shock wave control through plasma aerodynamic actuation

Cheng Bangqin, Sun Quan, LiJun. Su Changbing. Yu Yonggui
(Department of Aircraft and Power Engineering , Air Force Engineering University , Xi’an 710038, China)

Abstract: Based on surface arc plasma aerodynamic actuation, demonstration experiments have been conducted on the varia-
tion rules of the shock wave’s position, degree and intensity through varying actuation conditions (such as discharge channel num-
ber and spacing, DC discharge voltage, ramp angle and magnetic field) in Mach number 2. 2 supersonic flow. The results indicate
that, when applying plasma aerodynamic actuation, the start position of the shock wave moves upstream 1 mm to 8 mm averagely,
the shock wave angle decreases by 4% to 8% averagely, and the shock wave intensity weakens by 8% to 26 % averagely. The lo-
cal plasma aerodynamic actuation can produce high temperature and pressure plasma layer. The plasma layer makes the separation
point of the boundary layer move upstream, which changes the structure of the original shock wave. Thus, the position of the o-
riginal shock wave moves upstream, and the angle decreases. In addition, due to the local high temperature, the local sound speed
increases, and the local Mach number decreases. As a result, the shock wave intensity decreases.

Key words: plasma; arc discharge; shock wave; boundary layer



