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ABSTRACT: A summary of our recent research is presented. The flow past an end-to-end wing becomes
unsteady beyond Re=600 approximately via the primary instability of the wake leading to vortex shedding.
Three-dimensionality sets in at Re~1280.9 via mode C instability and hairpin vortices. Interaction of the shear
layer vortices with the separated boundary layer leads to formation of a Laminar Separation Bubble (LSB) at
Re~20,000, causing a delay in flow separation. Simulations for flow past a finite rectangular wing with NACA
0012 section at Re=1000 for various semi-aspect ratios (0.25≤sAR≤7.5) over a range of angle of attack
(0°≤α≤14°) reveal streamwise vortices, which increase in strength and number to occupy an increasing
spanwise extent with increase in α. Unlike the prediction from the Lifting Line Theory (LLT) by Prandtl, they
result in non-monotonic spanwise variation of local force coefficients for α>8°. Vortex shedding, for α=14°, is
single cell and parallel for sAR<3. Shedding is in two cells with oblique angle that varies with time, leading to
large spanwise variation in rms of local force coefficients for higher sAR.
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