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Abstract: In order to improve the stall margin, experiments were conducted in a tran-
sonic axial compressor with dielectric barrier discharge (DBD) plasma actuators. Power sup-
plies of sinusoidal alternating current (AC) and nanosecond (NS) pulse were chosen to pro-
vide excitation. Improvement of the stall margin and efficiency of the compressor at 40% and
65% of its design speed were compared and analyzed. At 40% of design speed, AC and NS
can extend the flow range of the compressor, and AC excitation got a stall margin improve-
ment (SMD of 15.33%. Effects of both actuations were significantly weakened at 65% of
the design speed and the effects of NS excitation were better than AC excitation. In terms of
efficiency, NS excitation had a smaller impact and even slightly improved the efficiency at
40% of the design speed. Experimental results show that appropriate choice of power supply
can help to improve the effects of stall margin improvement and provide reference for the de-

sign of DBD plasma actuator in a real compressor.
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Fig. 1 Schematic of plasma actuation system

(meridian plane)
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Tablel Parameters of the plasma actuator
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Fig. 2 Sketch of the plasma actuator
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Fig. 3 Layout of actuators in the compressor
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Fig. 4 Image of the discharge of actuators
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Fig. 6 Shock wave generated by nanosecond

power supply

x2 ZXBEMESH

Table 2 Electrical parameters in experiments
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Fig. 7 J69 transonic compressor test rig
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Fig. 8 Mass flow-pressure rate characteristic

e SCHR AE L R I AL A B A ) 5L 5 1723
0.72F _
0.68 o
0.64+ /
= y —e—Solid, 40%n

g —o—>Solid, 65%n
—»—NS-DBD, 40%n
——NS-DBD, 65%n
—a— AC-DBD. 40%n
—o—AC-DBD. 65%n

0.60 -

0.56

0.52

4 5 6 7 8 9
Mass flow/(kg/s)
B9 ia-moR v AR th X T

Fig. 9 Mass flow-efficiency characteristic
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