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Abstract: Aiming at exploring the control effect and action principle of multichannel array microsecond
pulse surface arc discharge (us—SAD) on the flow separation of the small swept—back delta wing with sharp lead-
ing edge, the discharge test and the schlieren experiment of multichannel array ps—SAD in still air were investi-
gated firstly to study its actuation characteristics and reveal the principle of action to the flow field. Furthermore,
multichannel array ps—SAD was used to the delta wing flow control, the low speed wind tunnel experiment on
flow separation control of small swept—back delta wing were carried out and an analysis of the influence on it from

parameters such as flow velocity, actuation voltage and actuation frequency was made. The results show that the
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multichannel array pws—SAD can produce rapid exothermic, single channel instantaneous discharge energy can

reach 68mJ and the shock wave is induced locally in the flow field. The wing front multichannel array ps—SAD

can effectively improve the aerodynamic characteristics of the delta wing. At a flow velocity of 30m/s, the maxi-

mum lift coefficient increased by 27.2%, the stall angle of attack delays 4°. With the increase of incoming flow ve-

locity, the flow control effect decreases and the maximum lift coefficient increased by 15.5%. An optimum of the

control effect shows that the best actuation frequency makes the dimensionless frequency F*=1. Moreover, the ac-

tuation voltage has a threshold value which increases with the increase of the incoming flow velocity, and when

the actuation voltage exceeds the threshold voltage, the flow control effect does not improve with the increase of

voltage.
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Fig.1 Schlieren testing system
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Table 1 Static calibration results of balance

Component of balance X axis Y axis
Design load/kg 10 45

Accuracy/% 0.158 0.096

Precision/% 0.025 0.003
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(a) Top view of model(The red part is the actuation location)

(b) Model installation in the wind tunnel
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Fig.2 Schematics of model and actuator used in

experiments
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Fig. 3 Schematic diagram of multichannel array discharge

circuit
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Fig. 4 Electrical parameter characteristic diagram
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Fig. 5 Multichannel ps-SAD schlieren diagram
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Table 3 Variations of lift coefficients at different actuation

voltages (a=16°)

Condition (o8 Increased by/%
Plasma off 0.58096 /
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Fig. 10 Lift curve at different actuation voltages(u,=30m/s,
/=160 Hz)
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Table 4 Increase percentage of maximum lift coefficient at

different actuation voltages (u,=30m/s,f=160Hz)

U,, Increased by%
5kV(a=16°) 2.1
6kV(a=18°) 6.5
7kV(a=18°) 7.1
8kV(a=18°) 10.9
9kV(a=18°) 12.5
10kV(a=18°) 11.9
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Fig. 11 Lift curve at different actuation voltages

(u,=40m/s, f~160Hz)
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