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Experimental Study on Effect of Electrode Material and Thickness
in a Dielectric Barrier Discharge Plasma Actuator Performance
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ABSTRACT

Plasma actuator makes parallel flow on the wall surface by the interaction between plasma and neutral air particles. Dielectric
barrier discharge (DBD) plasma actuator is widely studied as one type of plasma actuators, which consists of one electrode
exposed to the environmental gas and the other encapsulated by a dielectric material. This paper is experimentally focused on
the performance of DBD plasma actuator mounted on a flat plate, which depends on kinds of the electrode materials, their
thicknesses and the supplied voltage including its frequency. We measured the velocity magnitudes of the induced flow by a
stagnation probe as a performance parameter of the plasma actuators. The velocity profiles of the flow induced by the plasma
actuators are similar in all measurement cases. The magnitude of the induced velocity is strongly influenced by the thickness
of the electrodes and the frequency of the input voltage. The performance of DBD plasma actuators is related to the electric

properties of the electrode materials such as the ionization energy and the electrical resistivity.
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Fig. 1 Dielectric Barrier Discharge Plasma Actuator
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Table 1 Electrode case
Nickel Aluminum Copper
. 0.025 0.01 0.01
Thickness 0.05 0.05
(mm)
0.1 0.03(tape)
Table 2 Electrode electric properties
Al Ni Cu
Tonization energy - . =
(kJ/mol) 5715 7371 7455
Electrical resistivity 989 693 1678
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Fig. 2 Induced velocity measurement
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Fig. 4 Plasma actuator photograph of 15kV input voltage.
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Fig. 6 Induced flow velocity distribution of aluminum and Nickel
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Fig. 9 Induced flow velocity distribution of various frequency
at x=8mm in the aluminum tape(0.03mm)
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