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INFLUENCE OF THE REALIZABILITY CONDITION ON TURBULENT SEPARATED FLOW SIMULATIONS

SH. Park’' JH. Sa’ and J.W. Kim’

The realizability condition has been applied to modern turbulence models. Simulations are performed to compare k-w
turbulence models imposing the realizability condition. An improvement to the k-& turbulence model is also presented and
shown 1o lead to better agreement with data for supersonic base flows. The improvement is achieved by imposing a
grid-independent realizability constraint in the Launder-Sharma k-& model. Numerical results for several test problems show

a critical role of the realizability constraint in the prediction of separated flows.
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Fig.1 Variation of eddy viscosity with mean strain rate at large
turbulent Reynolds number.
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Fig.2 Nondimensional velocity distribution on a flat plate.
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Fig.3 Skin friction coefficient with Reynolds number on a flat plate.
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Fig.4 Wall pressure coefficient over ONERA M6 wing at ¢=5.06
deg.

3. Numerical Results

3.1 2-dimensional boundary layer on a flat plate
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Fig.5 Pressure coefficient distributions on the base with radial
distance from centerline.
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3.2 3-dimensional ONERA M6 wing
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Fig.7 TKE profiles: (a) X/R=0.079 (b) X/R=2.67.
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3.3 Supersonic axisymmetric base flow
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