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Fig. 1a.3 Mean streamwise velocity and Reynolds shear stress profiles at Re, = 9.5 X 10°.
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Fig. 1b.1 Flow Simulations for basic geometries using layer grid.
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Fig. 1c.4 Comparisons of surface physical quantity distributions for NACA4402.
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speed and high-precision turbulent flow solver using hierarchical cartesian grids,” Proceedings of the 51st Fluid Dynamics Conference
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Fig. 2.1 Computational grid around A-airfoil (every 50 grid points are shown).

.11.



Fig. 2.2 Iso-surfaces of the Q-criterion colored by streamwise velocity in near-stall condition at Re, = 1.0 X 107.
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Fig. 2.3 Mean surface pressure (left) and skin friction coefficient (right) along the airfoil. Red lines, LES at Re, =
1.0 x 107; blue lines, LES at Re, = 2.1 x 10°; Black dashed line, inviscid solution obtained by XFOIL [2.8].
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Fig. 3.1 Data-driven optimization approach with GA and DNN.
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Fig. 3.5 Preliminary result of aerostructural sizing of wing box structures
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