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It is crucial to predict correct profiles of wind for selecting the best site of a wind-power plant. However, a complex

terrain affects profiles of wind near the ground. Therefore, we should consider the ground effects to obtain the

profiles of wind near the ground. In this study, to assess the predictive performance of turbulence models for flows

on a complex terrain, we have carried out simulations of a forward-facing step flow. In this case, it is well known

that the turbulence energy is overpredicted with the k-ε model at the stagnation point; thus, we have improved

the model introducing a new hybride time-scale based on the velocity gradient parameter.
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Fig. 1: Distributions of mean velocity in channel flow
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Fig. 2: Distributions of Reynolds stress in channel flow
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Fig. 3: Distributions of turbulence energy in channel

flow
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Fig. 4: Dissipation rate in channel flow
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Fig. 5: Coordinate system in forward-facing step flow
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Fig. 6: Stream lines in forward-facing step flow
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ward-facing step flow
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Fig. 8: Profiles of turbulence energy in forward-facing

step flow
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Fig. 9: Reynolds stresses in forward-facing step flow

3 Copyright c© 2001 by JSCFD



0             1             2              3             4      5             6             7 
� / � 0             1             2              3             4      5             6             7 
� / �

(a)AKN-model

0             1             2              3             4      5             6             7 
� / � 0             1             2              3             4      5             6             7 
� / �

(b)S-model

0             1             2              3             4      5             6             7 
� / � 0             1             2              3             4      5             6             7 
� / �

(c)Ω-model

Fig. 10: Iso-surfaces of relative turbulence energy ,

k/kmax in forward-facing step flow
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