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Experimental Study on Accelerating the Gas Flow Induced by Planar Coil Electromagnetic Cou-
pling Surface DBD Gas Discharge
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Abstract: To accelerate the flow induced by typical surface DBD actuator, we studied the magnetic distribution on the
surface of a typical DBD actuator qualitatively through experiments. We proposed a method that inductance coils between
the upper electrode and the lower electrode were installed to enhance the discharge and increase the flow speed due to the
electromagnetic coupling applied to the plasma actuator. Inductance coils with different structure parameters which could
create various electromagnetic coupling impacts were used to improve the DBD plasma discharge. Furthermore, we
measured the induced flow charts of DBD plasma actuators with electromagnetic coupling using the particle image
velocimetry to study the electromagnetic coupling impact on increasing the flow speed induced by DBD plasma. The re-
sults show that, by applying electromagnetic coupling to the typical DBD plasma actuator, its discharge can be improved
and the airflow induced by the plasma can be accelerated by some kinds of inductance coils, improving the induced flow
in both continuity and thickness.
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Fig.1 Discharge process and distribution of magnetic powder
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Fig.2 Inductance coils
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Table 1  Structure parameters of electrodes

T Wy/mm W./mm  D;/mm D,/mm N
1 3 7 27 1 3
1I 3 5 8 1 5
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Table 2 Structure parameters of inductance coils (L=120 mm)

%5 H/mm T/mm i H/mm T/mm
10/10 10 10 30/10 30 10
10/3 10 3 30/3 30 3
10/2 10 2 30/2 30 2
10/1 10 1 30/1 30 1
20/10 20 10 40/10 40 10
20/3 20 3 40/3 40 3
20/2 20 2 40/2 40 2
20/1 20 1 40/1 40 1
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