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Simulation Study on Characteristics of a Plasma Arc
Actuator and the Drag Reduction Effect
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Abstract: A plasma arc actuator was designed, and the working characteristics of the actuator
were numerically simulated by using a finite element method of multiphysics. We obtained the ac-
curate heat source distribution, and the distribution of the electric potential, temperature under
different working conditions. The maximum heat source value of 2. 690 5X 10" W/m® can be ob-
tained on the cathode surface of the surface arc actuator when the current is 7 A and the distance
between anode and cathode is 3.5 mm. The finite volume method was used to numerically
simulate the drag reduction effect of the actuator on a wedge, and it was found that the drag coeffi-
cient at Mach number 7 decreased by up to 32%.
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Fig. 1 Structure of surface arc actuator
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Fig. 2 Simulation model of drag reduction effect
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Fig. 3 Potential distribution when the current is 7 A and the

distance between anode and cathode is 3 mm
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Fig. 4 Temperature distribution when the current is 7 A and

the distance between anode and cathode is 3 mm
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Fig. 6 Distribution of heat sources under different currents

when y=5.5 mm and z=0. 2 mm
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Fig. 7 Distribution of heat sources at different anode and

cathode distances when y=5.5 mm and z=0. 2 mm

2.2 fRisiR

T LI 2% 25 S 8T B A R R 1 TR,
A5 R A IO 5 0 B B Y R AR B e i A
P, MU 7 AL BIFHMIE S 3.5 mm 93 1 HL I

il S dwe A DRI A i T A 9 BEL 28R 23 A TP R
LM o 2 T HEL SICRIC L SRl 4

F1 RERIMBAF[HELR

Tab. 1 Simulation results of the surface arc actuator
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Fig. 8 Cross section of the heat source
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Fig. 9 Distribution of static pressure under different inlet Mach number, excitation intensity and excitation position
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Fig. 10 Distribution of static pressure under different

excitation positions, inlet Mach number and excitation intensity
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