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Experimental Investigation of the Effect of Geometrical and Electrical Variableson the
Performance of the DBD Plasma Actuatorsin Uniform and Filamentary Regimes

M. S. Dalvand Department of Mechanical Engineering, Tarbiat Medddniversity, Tehran, Iran
M. Ebrahimi Department of Mechanical Engineering, Tarbiat Medduniversity, Tehran, Iran
G. Pouryoussefi Aerospace. Engineering, K.N. Toosi University otfieology, Tehran, Iran
Abstract

DBD plasma actuators are one of the effective absvior active flow control, which has received stahtial attention during the
last decade. In this paper, to find the optimunfgrerance of plasma actuators, the effect of geaoatvariables (including the
gap between electrodes, dielectric thickness, amdred electrode width) and electrical variablesl(iding voltage and frequency)
on induced flow velocity and power consumptiongxperimentally investigatedhis is the first investigation in which design of
experiment (DOE) approach is used to find the adon among variables. The results show that edthe mentioned variables
has a different effect on the start of uniform ptasdischarge, induced flow velocity, power consuamptand the start of the
filamentary plasma discharge regime. Furthermdre, results show that unlike the uniform discharggime, in filamentary
discharge regime increasing power consumption tesuldecreased induced flow velocity. The resoftthis investigation can be
used to select the optimum actuator in which thie af induced flow velocity to power consumptianmaximum, and to prevent
from entering the filamentary discharge regime.

K eywords. DBD Plasma actuator, Induced velocity, Power congtion, Design of experiments.
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