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Effect of trip wire on Reynolds shear stress and
fluctuating velocities in circular cylinder
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Abstract: Investigating the flow around a circular cylinder is one of the classical problems
of fluid mechanics. Unsteady forces formed behind the cylinder are caused by vortices
separated from its surface. Controlling the intensity of vortex shedding leads to controlling
the intensity of forces caused by vortices. One of equipment that is used to reduce fluctuations
caused by vortices is trip wires. Therefore, in the present study, the fluctuating velocities,
Reynolds shear stress and drag coefficient around the circular cylinder with the trip wire have
been investigated at different Reynolds numbers. For this purpose, the diameter of the circular
cylinder is 20 mm and the diameter of the installed trip wires is 0.25, 0.5, 0.75, 1, 1.5 mm.
Trip wires are installed at 6=+40 and +£140 positions. The results show that the use of trip
wires with a diameter of 0.25mm causes a decrease of 68%, 50% and 55% of fluctuating
velocities (U, v, w') and a decrease of 85% Reynolds shear stress compared to the smooth
cylinder. Also, the presence of a peak in the fluctuating velocity indicates the presence of
large vortices behind the cylinder. Reynolds shear stress has a direct relationship with the
diameter of the trip wire.

Keywords: Circular Cylinder, Trip Wire, Reynolds Shear Stress, Drag Coefficient,
Fluctuating Velocity
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