I
LA i LAY A AT

Numerical Simulation to Eliminate the Initiation of Vortex

Street of Wake behind a Circular Cylinder
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ABSTRACT

The purpose of this research is approaching to eliminate the
vortex streets of wake behind a circular cylinder. According to
the past research literatures, the Karman vortex streets initiate
in the wake when the Reynolds number is greater than 40. The
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oscillation from vortex-shedding would result of the destroy of the
structure. The theory of this research based on the secondary
vorticity hypothesis (Wei and Smith, 1986), and the model of
predicting the vortex motion in a viscous wake (Tseng, 1989), i e.
“The vortex streets of the wake region result from the pairing of
two secondary vortexes, that is due to the instability of separated
boundary layer”. The hypothesis of this research is “referring to
the experiment of Strykowski (1986),“we put one pair of control
cylinders with a very little diameter in the center of gravity of
the velocity profile up the separation point to break the roll-up
force of the boundary layer”.

For the comparison of the result of experiment, the flow
condition is choosing Reynolds number 90. Results of the simulation
have shown the velocity, pressure, vorticity, and drag coefficient.
The motions of the flow are explicated region by the velocity
distribution chart of the flow region, isopressure chart, isovorticity
chart, and streaklines chart. The research reveals that the use of
diameter of 0.1B of the cylinder, locating L=05B and W=15~1.7B
gets the best result of eliminating the vortex streets in the wake.
From the analysis of the drag coefficient, Cd, value would be the
greatest in this location. This phenomenon is caused by that the
roll-up force strengthens the shear stress of the surface of cylinder.
Strouhal number would be zero in the condition of the best control
cylinder location range and the infinite period. Results of this
study have shown the success of eliminating the vortex streets.
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