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Study on predictions of combined-convection turbulent boundary layer through 2D hill
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In this study, in order to evaluate predictions of heat transfer phenomena in a complex combined-convection turbulent boundary
layer by both LES and RANS using the DNS results, a combined-convection turbulent boundary layer through 2D hill of a Di-
rect Numerical Simulation (DNS), a Large Eddy Simulation (LES) and a Reynolds-Averaged Navier-Stokes equation Simulation
(RANS) are carried out. In the evaluation results, RANS gives slightly difference predictions in comparison with DNS results
around hill, but LES predicts the combined-convection turbulent boundary layer very well when the adequate grid is used. Thus, a
turbulence model used in RANS should be improved for the prediction of complex combined-convection turbulent boundary layer.
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Tab. 1: Computational method
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Fig. 1: Computational domain and coordinate system
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Fig. 2: LES predictions of turbulent quantities in combined—
convection boundary layer over 2D hill
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Fig. 3: RANS predictions of turbulent quantities in com-
bined-convection boundary layer over 2D hill
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