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Numerial analysis of thrust generation in plasma actuator
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We have developed a PIC-MCC code to study detailed process of plasma formation and flow generation in a
dielectric barrier discharge (DBD) plasma actuator. Two-dimensional simulations were conducted by this code
with negative constant input voltage and positive constant one. When the negative constant input voltage is
supplied, plasma is generated on the dielectric surface because the accelerated electrons lead an electron avalanche,
and the spreading plasma distorts the initial potential distribution. The plasma is formed with sheathing the
exposed electrode. In the case of the positive constant input voltage, ion cloud is generated on the exposed
electrode and spreads to the downstream followed by the plasma.
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Fig. 1: Schematic view of DBD plasma actuator.!
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Fig. 6: (a) Initial distribution of electric field inten-
sity, (b) potential and electric field vector in the case of
negative voltage input.
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Fig. 7: Net charge density at early time in the case of
negative voltage input.
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Fig. 8: Net charge density at t =1.0 ns and ¢ =2.5 ns
in the case of negative voltage input.
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Fig. 10: Spatial distribution of potentlal and electric

field vector at ¢ =1.0 ns and ¢t =2.5 ns in the case of
negative voltage input.
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Fig. 11: Spatial distribution of z-direction time av-
eraged force at t =1.0 ns and ¢ =2.5 ns in the case of
negative voltage input.
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Fig. 12: Spatial distribution of y-direction time aver-
aged force at ¢t =1.0 ns and ¢ =2.5 ns in the case of
negative voltage input.
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Fig. 13: (a) Initial distribution of electric field and (b)
potential and electric field vector in the case of positive
voltage input.
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Fig. 14: Net charge density at early time in the case of
positive voltage input.
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Fig. 15: Net charge density at ¢ =1.0 ns and ¢ =2.5 ns
in the case of positive voltage input.
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input.
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Fig. 17: Spatial distribution of potential and electric

field vector at ¢t =1.0 ns and ¢ =2.5 ns in the case of
negative voltage input.
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Fig. 18: Spatial distribution of z-direction time av-
eraged force at ¢ =1.0 ns and ¢ =2.5 ns in the case of
negative voltage input.
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