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Abstract

The presentation will begin with a brief overview of Computational Fluid Dynamics (CFD). A
summary of our recent research efforts to understand fluid flows, by using computational tools,
will be presented.
Our work towards understanding the mechanism of swing and
reverse-swing of a cricket ball will be discussed. Questions such as, 'Can a new ball
reverse-swing?' will be addressed. We employ modern stabilized finite element methods for
solving the governing equations for fluid flows. They are utilized to compute flows at various
Reynolds and Mach numbers including those that involve moving boundaries. Some of the
flow problems arise from practical applications while others add to understanding of certain
fundamental issues in fluid mechanics. Most of the applications require large scale computing.
To that extent, where-ever possible, in-house codes have been parallelized using MPI libraries.
Scalability on parallel computers is demonstrated. Parallel implementations on the Linux cluster
have resulted in super-linear speed-up. One of the several problems studied is the flow in an
air-intake of a high speed engine. A mixed compression intake for a Mach=3 flow is
considered. Viscous effects as well as boundary layer bleed are modeled. The buzz instability is
observed in certain cases. Both, little and big buzz are found. Their frequency is related to the
super-harmonics of the intake duct which acts as an open-closed organ pipe. The role of
bleed in controlling the buzz oscillations is studied. A brief overview of our work on
understanding wakes of bluff bodies will be presented.
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