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Visualization of vortex breakdown in a confined swirling flows with free surface
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Numerical investigation was performed on the axisymmetric swirling flows of incompressible viscous fluid within
cylindrical geometry with top undeformable free surface. It had been noted that there existed some discrepancies on
the meridional flow patterns between the previous numerical studies and the experimental visualization study. Present
computation exhibited qualitative similarity to the numerical study by Brons et al. for the parameter region h>1 and
clarified in detail flow state dependency on the prime parameters for h<1. Validity of the theories to explain the
vortex breakdown mechanism was evaluated by the post-processing of computed numerical solutions.
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Fig. 1 Computed flow state diagram on the (h,Re) plane.
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