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Mechanism of coupling effect of flow field induced by MDBD actuator
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Abstract: In order to reveal the mechanism of the coupling effect of the flow field induced by the
multi dielectric barrier discharge (MDBD) actuator, the numerical simulation method based on the
combination of the plasma body force model and Navier-Stokes (N-S) equation was employed to study the
actuation characteristics of MDBD under the condition of the static atmosphere. The results indicated that,
under the condition of steady actuation, the MDBD plasma actuator can effectively increase the induced
flow velocity and thickness, and broaden the actuation area. In addition, under the condition of unsteady
actuation, each actuator of MDBD provided a continuous momentum injection to the induced vortex,
retarded its dissipation process and enhanced its convective and mixing capabilities. The cyclic actuation
frequency had a large impact on MDBD performance. When the actuation frequency was /=20 Hz, the low-
pressure region formed by the pulse jet accelerated the induced vortex towards the wall of the plate. The
phenomenon of the induced vortex fusion was observed at the condition of /=50 Hz, which can enhance the
induced vortex strength and velocity, and reduce the height of the induced vortex core. When the actuation
frequency was /=200 Hz, the effect between the induced vortices was weakened, which was convected
downstream of the actuator as a format of vortex clusters; in this condition, the effect of MDBD was

similar to multiple independent SDBD actuators.
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