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Direct Numerical Simulation of Open-Channel Flow Based on Small-Amplitude Wave Theory
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A direct numericd amulaion of a fully-developed turbulent flow in atwo-dimensiona open channd has been conducted.  The
effects of the ingtantaneoudy deforming free surface and the fluctuation of the vertical velocity component & the free surface are
taken into account by gpplying the smal-amplitude wave theory. The results obtained a two subcritical Froude numbers are
compared with those conducted for the closed-channe flow and those for the open-channd flow with free-dip goproximation for the
free surface.  Generdly, the effects of the motion of the free surface on such quantities as the mean velocity and Reynolds stress
digributions and their trangports are found to be smdl except for quantitiesinvolving the vertica fluctuation neer the surface. The
effects on the eddy viscosity coefficient were the most significant and over alargeregion.
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Fig. 1 Flow configuration of open-channel flow.
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u,"<-3.0; dark-gray or blue, u,;">3.0; light-gray or red
(a) Fr=0.3 (b) Fr=0.6
Fig. 2 Distributions of Pressure-strain correlation.
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Fig. 3 Instantaneous free-surface elevation.
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Fig. 5 Mean velocity profiles
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Fig. 7 Turbulent kinetic energy profiles.
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Fig. 8 Energy dissipation rate profiles.
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Fig. 9 Distributions of Pressure-strain correlation.
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