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Abstract

This paper presents the results of an experimental study on the characteristics of the vortex-
i_nduced vibration of an elastically supported circular cylinder in the cross air flow. For a range
of velocities, power spectral densities of the signals from a hot-wire anemometer placed in the
wake of an oscillating circular cylinder and gap sensors placed in the both ends of a circular
cylinder were obtained to determine vortex-shedding frequencies, natural frequencies and vibrat-
ing frequencies of a cylinder. The effects of slots in the test section on vortex shedding and
cylinder oscillation were investigated. The present study covered the reduced velocity range 1.0
< Ur <64.6. The response characteristics of the cylinder has been shown to vary extensively,
depending on the slots in the test section as well as on the reduced velocity. For an elastically
supported cylinder, a purely translation mode oscillation was observed at a low velocity, however
a rotation mode oscillation was often superposed for higher velocities. These two oscillating
frequencies were equal to their natural frequencies irrespective of the changes of free stream

velocities.
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Table 1 Characteristics of experimental test program

Test d L m k fnz 0Oz e fns | Material
No. (mm) | (mm) |(10%Kg/m)|(1W0N/m)| (HZ) | (10%) | (HZ) fnz
1 12.8 340 13.47 11.19 14.5 7.12 38.5 2.66 Al
2 12.8 340 13.34 13.56 16.0 7.71 41.0 2.56 Al
3 18.0 300 16.81 11.26 13.0 7.21 36.0 2.77 PVC
4 18.0 300 16.61 13.82 14.5 7.87 39.5 2.72 PVC
5 18.0 300 16.58 15.66 15.5 7.15 43.5 2.81 PVC
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Fig. 2 Schematic representation of measuring system
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Table 2 Experimental conditions for oscillating cylinders
Test d U Re _ Ur mr or L/d
No. (mm) (m/s) (= Uoo-d) (= Uco ) (= my (=2m¢25‘)
v fnz+d odz od

1 12.8 0.3~11.0 | 250~10,400 | 1.5~64.6 690.9 9.84 25.56

2 12.8 0.3~11.0 | 250~10,400 | 1.5~64.6 684.7 10.56 25.56

3 18.0 0.3~11.0 | 350~14,700 | 1.0~51.3 436.0 6.29 16.67

4 18.0 0.3~11.0 | 350~14,700 | 1.0~51.3 430.8 6.78 16.67

5 18.0 0.3~11.0 350~14,700 1.0~51.3 430.0 6.15 16.67
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Fig. 3 Vortex shedding frequency from an elastically
supported cylinder (d=18.0 mm)
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Fig. 4 Velocity spectra for an elastically supported
cylidner (d=18.0 mm, f,.=13 Hz)
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Fig. 5 Fluctuation signals and their spectra(1)
(d=18.0mm, frz=13Hz, fm,=36Hz, Uoo=
0.4 m/S, Ur=1.7)
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Fluctuation signals and their spectra(3)
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