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In a calculation of turbulent flows with free surface using a turbulence model, it is found that there is a
need to model new unknown correlation terms in the kinematic boundary condition of free surface. In
this study, fundamental characteristics of these correlation terms and performance of typical modeling
techniques for them have been investigated using open-channel flow DNS based on small-amplitude wave
theory. It is found that at subcritical Froude numbers these terms do not have significant effects on the
mean kinematic boundary condition. Scale similarity type model has a better correlation with DNS results

than gradient-diffusion type model.
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Fig. 1 Instantaneous free-surface elevation at Fr = 0.6.
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Fig. 2 SGS correlation term 71 /U, H.
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Fig. 3 Budget for (h).

(b) Scale similarity type model ((h)(u1))—((h)){{u1))

Fig. 4 Quantities related with modeling of SGS correlation
term normalized by U, and H.
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Fig. 5 LES calculation results of open-channel flow for Fr =
0.6.
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