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Abstract

This study investigated the flow characteristics in an annular flume with a free water surface using the Acoustic Doppler
Velocimeter(ADV) in the laboratory. The flow was driven by the rotation of the inner cylinder in a way designed
not to interfere with flocculation of cohesive sediments. The effect of the inner cylinder for the longitudinal velocities
showed highest near the moving boundary and decreased towards the outer wall. At the lower longitudinal velocity,
there was a peak in turbulent kinetic energy near the bed, whereas it moved upward to with increasing of the velocity.
The longitudinal velocities estimated using the power law were in good agreement with the measured values than
the values predicted by the log—law with roughness lengths. The average friction velocities evaluated by Reynolds
shear stress were smaller than the values calculated using the log—law and power law when increasing the longitudinal
velocity.
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An Experimental Study on Flow Characteristics in the Open Annular Flume
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Fig. 1. Schematic and photographs of the experimental setup.
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Fig. 2. Measured velocity profiles achieved (a) 0.2 cm and (b) 0.5 =29.3 cm/s and (b) urr = 71.2 cm/s. Relative depths are given

cm above annular flume bottom. by the numbers in the legend.
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Fig. 4. (a) Longitudinal and (b) lateral velocities in the annular

flume at ugs = 29.3 cm/s. Distances from the outer cylinder (in

cm) along the flume cross—section are given by the numbers in
the legend.
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Fig. 5. (a) Longitudinal and (b) lateral velocities in the annular

flume at u.f = 71.2 cm/s. Distances from the outer cylinder (in
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Table 1. Averaged friction velocity estimated using the log—law, power law(a = 8.74, B = 0.14) and Reynolds stress methods
Averaged friction velocity (cm/s) Averaged bed shear stress (N/m?)
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e (cm) | Reynolds stress Log—law Power law
No. (cm/s) |7 M el s - Reynolds stress Log-law Power law
(u*r) (u*l) (u*p)
S1 29.3 10 0.195 0.219 0.215 0.004 0.005 0.005
S2 29.3 15 0.267 0.229 0.226 0.008 0.005 0.005
S3 29.3 20 0.297 0.263 0.256 0.007 0.007 0.007
S4 71.2 10 0.610 0.663 0.667 0.052 0.054 0.054
S5 71.2 15 0.726 0.706 0.709 0.071 0.064 0.065
S6 71.2 20 0.701 0.812 0.810 0.049 0.080 0.080
S7 113 10 0.798 1.320 1.304 0.070 0.183 0.179
S8 113 15 0.953 1.307 1.295 0.125 0.242 0.238
S9 113 20 0.968 1.646 1.637 0.126 0.273 0.271
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