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In this talk, I will briefly discuss three topics that | have worked on - vortex
breakdown, vortex rings and shear flow stability. Vortex breakdown is a
phenomenon observed in numerous systems, such as flows over aerofoil
wings and combustion chambers, and has implications on drag and mixing
characteristics. The effect of stable density stratification on vortex breakdown
is examined in a model flow inside a circular cylinder that is driven by rotation
of one of its end walls. Following this, 1 will describe how vortex rings evolve
inside a square duct. The non-axisymmetric nature of the square results in the
vortex ring experiencing non-uniform drag along its circumference leading to
deformations in its shape. To conclude, | will present how density
stratification, viscosity stratification and rotation affect the stability and
transition characteristics of bounded plane shear flows.
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