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Wo._problems are presented in this seminar: First, the flow
vithin a closed cylinder with a rotating lid is considered. This
pe of flow can under certain circumstances give rise to a
vortex breakdown (VB), characterised by a recirculation zone
along the axis of symmetry. Experiments have been conducted
in order to identify methods to control VB. In this study, the
selected methods of control (full rod, rod, and disk) are rotating
in the axis of symmetry. The rotational speed from the control
device creates a source of vorticity in the vicinity of the VB,
thus changing the flow pattern. Quantitative measurements
were conducted by means of stereo-PIV and compared with
numerical simulations (finite difference and spectral element
methods). The comparisons are in good agreement and a theory
unifying these control methods will be presented Second,
the flow behind a cylinder undergoing forced motion will be
presented. The motion consists of two independent oscillations:
cross-stream translation and rotation. Previous studies have
extensively investigated the effect of these motions individually
on cylinder wakes; however, the investigation of their combined
effect is new. The motivation for studying such a flow lies in
its application to vortex-induced vibration (VIV), and its
suppression, and bio-mimetic motion. The results presented
here focus only on the effect of the phase difference between the
two motions. The results show that there is an unexpected loss
of lock-on (synchronisation) between the vortex shedding and
the translational motion for a finite range of phase differences.
The possible causes of this are discussed. This work is conducted
experimentally and numerically.
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