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Experimental Study on Turbulence Structure in Trapezoidal Open Channel
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In this paper it is the objectives to investigate the effect of the channel boundary
on the mean and turbulence structure in a trapezoidal open channel. Precise velocity
measurements were carried out by using a Laser Doppler Anemometer, and two kinds of
flow visualization techniques were used to investigate the three-dimensional structure
of turbulent flow in several trapezoidal open channels.

Secondary flow and its - induced secondary flow cells were directly visualized by the
refined tracer method. Some attractive photographs are shown in this paper. The results
show that secondary flow cells affect on the distribution of the boundary shear stress.
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Case Slope Slope Discharge Water Discharge Reynolds Froude

of bank depth  velocity number number

No. cot® I Q(1/sec) H(cm) Um(cm/sec) Re=UmR/v ~ Fr=Um//gR
A-1 0 1/ 800 1.56 4.07 9.81 2900 0.17
A-2 0.5 1/ 800 1.36 4.00 9.97 2900 0.18
A-3 1.0 1/ 800 1.40 4.02 9.96 3000 0.18
A-4 2.0 1/ 800 1.24 4.01 10.00 2700 0.18
A-5 3.0 1/ 800 1.07 3.98 10.01 2600 0.19
A-6 4.0 1/ 800 0.90 4.04 9.90 2300 0.20
B-1 0 1/ 800 5.68 4.01 41.76 13700 0.74
B-2 0.5 1/ 800 5.68 4.01 41.76 13700 0.74
B-3 1.0 1/ 800 5.27 4.00 37.66 13100 0.66
B-4 2.0 1/ 800 4.99 4.00 40.21 12300 0.73
B-5 3.0 1/ 800 4.22 4,02 39.07 11600 0.74
B-6 4.0 1/ 800 3.19 4.00 36.28 9700 0.72
c-1 0 1/ 400 2.06 4.01 25.62 7700 0.48
Cc-2 3.0 1/ 400 3.80 4.00 36.51 10400 0.69
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