u

) <

The University of Osaka
Institutional Knowledge Archive

Tale Active Control of Vortex Shedding Behind a
Circular Cylinder

Author(s) |Resat, S. Keles

Citation | KFRKZ, 2006, HIHwX

Version Type

URL https://hdl. handle.net/11094/46980

rights
ZENSA VI —3v NMAHDHFEIESATWAW
2, HXDEEDHE AL TVWEYT, 2XDTF
Note | ECEZDBAR, <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[188]
. Y¥y b TR FLR ’
K £ Resat S. Keles
BEtoERLHFOLH B £ (L %)

£ % % 20560 %

1A

¥

g5 E AR FHRISEIA24A
s 0 BEHd FUHANE4EE2THHY

4

% MW X 4 Active Control of Vortex Shedding Behind a Gircular Cylinder
(AE&AIELCIBROT VT 1 THIED

WX EEZ B (%)
’ % B W ETE

(BIZ) ,
BB A BE OB 8 KEF OER H £ HE DR
R OME BE=

This dissertation presents experimental observations of active control for vortex shedding behind a stationary
circular cylinder subjected to two-dimensional air flows of Reynolds number of 170. The free stream velocity
was uniformly maintained.at U,.=80.4 cm/sec during the experiment in the ’wind tunnel. The characteristics of
cylinder wake studied under natural and active control showed significant changes of wake structures and
motion behind a circular cylinder exemplified by a reduction of amplitudes of turbulent velocity fluctuations.

The amplitude of velocity fluctuations were measured with a monitoring hot-wire probe behind the cylinder
while the feedback hot-wire probe was located in the upper shear layers behind the cylinder to detect signals.
After the phase of the feedback signal was shifted 180°£2° and the amplifier gain adjusted, perturbations were
effected at vortex-shedding frequency on the wake of the cylinder. The vortex shedding and wake
characteristics of the cylinder monitored by hot-wire and readings were recorded at Reynolds number 170 ranges
of transitional wake development behind a circular cylinder.

The induced perturbations were significant, and the Karman vortex street responded vigorously to the
feedback of the signal from the hot-wire sensor in thé wake of the cylinder at vortex-shedding frequency. On the
power spectrum of turbulence, velocity fluctuations were reduced at Strouhal frequency. Thereafter, the
amplitudes of turbulent fluctuation velocities were significantly reduced in the Karman vortex street.

Reduction in the amplitude of fluctuations velocity was achieved by the feedback control at 15% lower than‘the
onset of Reynolds number in experiments by Bloor (1964) with Reynolds number from 200, then active control
effectively reducing velocity fluctuations at this flow condition at Reynolds number 170 in the wake of a circular
cylinder. Also, as a result cancellation of instability waves were achieved within boundary layer of the circular
cylinder, therefore control of the vortex shedding in the wake of a cylinder. .

In conclusion; the dissertation achieves active control of vortex shedding in wake distances behind the
cylinder.

The new experimental results fill conceptual gap in this area of Bluff-Body Wakes, Dynamics and Wakes

Instabilities observed at transitional Reynolds number 170.
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