Proceedings of
The Second National Congress on Fluids Engineering
August 22-24, 2002, Muju, Korea

A& AojEE o&F AdY FFH FEA BF AT

(=]

oSl E UEH™ 0| 4E™

S

Flow Control of Turbulent Wake Behind a Circular Cylinder Using a
Self-adjusting Rod

Hee Chang Lim", Dong Hyuk Kam"” and Sang Joon Lee™”

Key words : Drag Reduction, Control Cylinder, Self-Oscillating, Flow Separation, Circular Cylinder.

Abstract

The effects of a small control rod (¢=3mm}) located near a main circular cylinder on the drag reduction and wake structure modification
were investigated. The location of the small control rod mounted on a rod-like spring is self-adjusting according to the wake structure
for optimal control of the flow around the main cylinder. The experiments were carried out at the Reynolds numbers based on the
cylinder diameter (D=50mm) in the range Rey=1x10*~6x10", Mean velocity and turbulent statistics were measured with varying the
angle along the cylinder circumference 6=15°, 30°, 45° and the distance between the main and control rods L =0.7, 1. Compared
with the bare cylinder, the main circular cylinder with the fixed and self-adjusting rods reduced drag coefficient by 10% at the angle of
©=45°. For the main cylinder with self-adjusting rod, as the Reynolds numbers increase, the streamwise mean velocity is increased,
however, the turbulence intensity is decreased. In addition, the control rods tested in this study are effective at higher Reynolds number

than at lower Reynolds number.
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Fig.1 Concept of self-adjusting rod installed around a main
cylinder
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Fig.2 Experimental set-up for drag measurements
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Fig.3 Schematic design of the self-adjusting rod &
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Fig.5 Variation of drag coefficient with Reynolds number
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Fig.6 Streamwise mean velocity and turbulence
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