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Numerical analysis for the characteristics of flow control
around a circular cylinder with a turbulent boundary
layer separation using the electromagnetic force”

Yin Ji-Fu  You Yun-Xiang! Li Wei Hu Tian-Qun

(State Key Laboratory of Ocean Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

( Received 29 September 2013; revised manuscript received 11 November 2013 )

Abstract

A detached eddy simulation method with the turbulent separation is presented to simulate and analyze the charac-
teristics for the flow around a circular cylinder with a turbulent boundary layer separation and its lift/drag coefficients
in a weakly conductive fluid at a high subcritical Reynolds number 1.4 x 10° under an electromagnetic force. The
results show that the electromagnetic force can increase the fluid kinetic energy near the turbulent boundary layer,
delay the turbulent boundary layer separation of the flow around the circular cylinder, and weaken the intensity of the
large-scale eddy in the turbulent flow around the circular cylinder in the streamwise and spanwise directions, reduce the
time-average drag, and inhibit the lift fluctuation amplitude on the circular cylinder. Moreover, after the electromag-
netic force parameter reaches a certain critical value, the turbulent boundary layer separation disappears and the jet
phenomenon appears in the wake of the circular cylinder, so that the electromagnetic force produces the thrust action
on the circular cylinder and the negative drag occurs, and the lift fluctuation amplitude declines to almost zero and the

lift phenomenon on the circular cylinder disappears.

Keywords: flow around a cylinder, turbulence separation, electromagnetic force, flow control
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