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<Numerical Analysis of Depth-Varying Unsteady Open Channel Turbulent Flows>
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In this paper, numerical analysis of unsteady open-channel flows was carried out by a low Reynolds number k- model,
involved with the anisotropic turbulence modeling, and VOF method. The distributions of ensemble averaged velocity,
turbulence intensity, and Reynolds shear stress have been obtained in the whole flow region from the wall to the
time-depending free surface. The values of these calculations coincide well with LDA database of Nezu et.al(1997,ASCE).
Further, the turbulent energy budget in depth-varying unsteady flows, which is difficult to be measured, has been calculated
and it has been predicted that the generation of turbulence lack in unsteady open channel.
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Table. 1 Calculation Case

case [ T, | U, [ U, [ h|h [a(x10™
st |30 [200]400(40]6.6 2.90
s2 |60 [30.0[580]4.0]6.6 0.98
s3 |90 [30.0[58.0]4.0]6.6 0.73

S4 1120 {30.0 {58.0 4.0 |6.6 0.49

T 4(s): duration from the base to peak discharge

U,(cm/s):bulk-mean base velocity

U,(cm/s):bulk-mean peak velocity
h,(cm):base depth h,(cm):peak depth
FLOW

| .
Measurement point

Fig.1 Calculation Region

time
Fig.2 Time lag between the peak time of U (t)and h(t)
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Fig.3 Mean Velocity Profiles against T
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Fig.4 Distribution of u'/Ux
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Fig.5 Spatial Structure of Streamwise Velocity U and Pressure P
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Fig.6 Distribution of Turbulent Budget against T
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