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Abstract

Near-wake flow field downstream of a circular cylinder in the wake-transition regime where fine-scale
secondary vortices have a spanwise wavekngth of around one diameter has been studied by means of phase-
averaging from cinematic PIV data. A cross-correlation algorithm in conjunction with the FFT (Fast Fourier

Transform) analysis and an offset correlation technique is used for obtaining the velocity vectors. With the

help of very high sampling rate compared to the shedding frequency, it is possible to obtain phase-averaged
flow fields although the shedding is not forced but natural. Phase-locked three-dimensional vortical structures
are reconstructed from the phase-averaged data in one x-y (cross-sectional) and several z-x (spanwise-

streamwise) planes. In the process of phase-averaging in a z-x plane, a technique to freeze the secondary

vortices relative to the centerline is applied. The formation process of the secondary vortices is shown by

considering spatial relations between the primary Karman and the secondary vortices and their temporal

evolutions.
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Fig. 7 Flow visualization of the transverse plane. Left
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Fig. 11 Iso-vorticity surfaces of the secondary vortex (w,). Origin of the z-axis is arbitrary. The left and right surfaces
of pair vortices correspond to ®, =9 and -9 s, respectively: (a) phase = 0°, (b) phase = 45°, (c) phase = 90°, (d)
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Fig. 12 Spatial relation and temporal evolution of the primary Karman (w,) and secondary (w,) vortices. The solid/
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