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Numerical Investigation of Cross-Flow of a Circular Cylinder Under an
Electromagnetic Force
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Abstract

A computational investigation of the effect of the electromagnetic force(or Lorentz force) on the flow
behavior around a circular cylinder, a typical model of biuff bodies, is conducted. Two-dimensional
unsteady flow computation for Re=/(" is carried out using a numerical method of finite difference
approximation in a curvilinear body-fitted coordinate system by solving the momentum equations including
the Lorentz force as a body force. The effect of the spatial variations of the Lorentz forcing region and
forcing direction along the cylinder circumference is investigated. The numerical results show that the
Lorentz force can effectively suppress the flow separation and oscillation of the lift force of the circular
cylinder cross-flow, leading to the reduction of the drag.
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Fig. 1 Circular cylinder for electromagnetic flow
control(Kim & Lee, 2000):(a) Cross-sectional
view; (b) Installation of electrodes and magnets
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Fig. 3 Computed histories of the lift(a) and drag(b)
coefficients
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Table. 2 Computed time-averaged drag and lift coefficients
under the various Lorentz forces at Re=10"
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