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Direct Numerical Simulations of Separated Flow over a Bump1

RICCARDO BALIN, University of Colorado Boulder, PHILIPPE SPALART, The
Boeing Company, KENNETH JANSEN, University of Colorado Boulder — A tur-
bulent boundary layer over a Gaussian bump is computed by direct numerical sim-
ulation (DNS) of the incompressible Navier-Stokes equations. The two-dimensional
bump causes a rapid succession of favorable-to-adverse pressure gradients that can
lead to shallow separation on the downstream side, both of which are characteristic
of the flow over the flap of an aircraft wing in high-lift configurations. At the inflow,
the momentum thickness Reynolds number is approximately 1,000, and the bound-
ary layer thickness is 1/8 of the bump height. Results from DNS are discussed,
describing the complex flow physics observed and the effects of variations to the
inflow mean profile. Data from this study will be used for the development of lower
fidelity turbulence models through data driven approaches.
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