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Abstract: Plasma flow control (PFC) can suppress the airfoil boundary layer separation effectively to in-
crease lift and delay stall, which has a broad application prospect. The hysteresis effect refers to the phenomenon
that the flow control effects keep existing in large angles of attack even after the plasma actuation is turned off. In
this paper, the body force and shock wave characteristics of the microsecond pulse dielectric barrier discharge
(pws—DBD) were tested. On this basis, wind tunnel tests were carried out to study the hysteresis effect. The hys-
teresis time was tested and the influences of different parameters were studied. Results show that ws—=DBD can
generate both body force and shock wave, and it can also produce significant hysteresis effect in the flow field,
with the hysteresis time of no less than 1200s, much larger than that (150s) generated by alternating current di-
electric barrier discharge (AC—DBD). There is stronger hysteresis effect with larger pulse voltage, larger
freestream velocity and smaller angles of attack. Plasma actuation can make the flow field lose stability and make
the bifurcation happen, changing the flow field into a better bifurcation solution. The study of hysteresis effect has
important significance in saving energy, prolonging the life of actuators, designing the control law of PFC and op-

timizing the wind tunnel test method.
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Fig. 5 Dielectric barrier discharge actuator
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Fig. 9 Schileren images of pns-DBD actuation
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Fig. 10 Variation of the height of jet with time
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