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ABSTRACT

The DBD (Dielectric Barrier Discharge) plasma actuator generates momentum that artificially induces adjacent flow towards

certain directions. With this characteristics of the DBD plasma actuator, it is widely used in heat and fluid engineering to

actively control the flow patterns. However, basic researches on manipulating DBD plasma actuator still remain to be

investigated further. In this paper, therefore, parametric study on the performance of the DBD plasma actuator was

experimentally investigated. As a parameter, input voltage and the shape of the exposed electrode were selected. Four different

voltages (6, 7, 8, and 9kV) and five shapes for the electrode were considered. To evaluate its performance, velocities of the

flow induced by the DBD plasma actuator were measured using hot-wire anemometer. As results of study on the effect of input

voltages, it was found that the velocity of the induced flow increased as the input voltage increases. Also, the case of sharp

edge electrode, such as sawtooth shape, showed higher velocity of the induced flow than that of smooth edge electrode.
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(a) Rectangular shape

(b) Large Sawtooth shape

(c) Small Sawtooth shape

l

(o) Sharped Water wave shape

(e) Rounded Water wave shapes

Fig. 2 Tested exposed electrode shapes

Table 2 Detailed dimensions for exposed electrodes

Electrode shapes Thread height | Thread width

Rectangular (R) - -

Large Sawtooth (LS) 2 mm 5 mm

Small Sawtooth (SS) 1 mm 25 mm

Sharped Water wave (SW) 2.5 mm 6.5 mm

Rounded Water wave (RW) 2.5 mm 6.5 mm
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Fig. 4 Velocity profiles of the induced flow for various electrode shapes
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