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Numerical investigation of fluid flow around circular cylinder
affected by an electro hydrodynamic (EHD) flush mounted wire-
plate actuator

E. Esmaeilzadeh and M. Aghazeinali
Department of Mechanical Engineering University of Tabriz

Abstract

In the present research, the effects of an electrohydrodynamic actuator on the flow around circular cylinder
has been investigated numerically using the finite element method by Ansys software. For this purpose, after
selecting proper domain and suitable boundary conditions, at first electric field has been analyzed numerically
and then their results have been introduced to the governing equations of fluid field as electrical body forces. In
this way, the influence of ionic wind resulted from the el ectrohydrodynamic actuator on the fluid velocity, fluid
pressure, extended wake behind circular cylinder and also drag coefficient of the cylinder has been resolved.
According to the results, the fluid flow near of wall of frontal surface was accelerated. For the actual
arrangement of the electrodes, the pressure difference between the frontal and back of the cylinder was increased
and caused the enhancement of drag force. But on the other hand, according to the results, this phenomenon
causes the diminution of the wake region on the cylinder.
Key words: Flow around circular cylinder, Electrohydrodynamic, lonic wind, Wake.
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3- Electroaerodynamic
4- Corona Discharge
5- Particle Image Velocimetry (PIV)
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Cathode Thickness: 50 um
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