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An Experimental Study of Flow and Dispersion Characteristics

in Meandering Channel
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Abstract

General behaviors based on hydraulic characteristics of natural streams and channels have been
recently analyzed and developed via various numerical models. However in the states of natural
hydraulics, an experimental research must be performed simultaneously with the mathematical analysis
due to effects of hydraulic properties such as meander, sediment, and so on.

In this study based on 2-D advection—dispersion equation, flow and tracer experiments were performed
in the S-curved meandering laboratory channel with a rectangular cross—section. The channel was
equipped with instrument carriages which was equipped with an auto-traversing system to be used with
velocity measuring sensors throughout the depth and breadth of the flow field. To measure concentration
distribution of the salt solution was adjusted to that of the flume water by adding methanol and a red
dye (KMnO4) was added to aid the visualization of the tracer cloud, the tracer was instantaneously
injected into the flow as a full-depth vertical line source by the instantaneous injector and the initial
concentration of the tracer was 100,000 mg/l.

The secondary current as well as the primary flow pattern was analyzed to investigate the flow
distribution in the meandering channels. The velocity distribution of the primary flow for all cases
skewed toward the inner bank at the first bend, and was almost symmetric at the crossovers, and then
shifted toward the inner bank again at the next alternating bend. Thus, one can clearly notice that the
maximum velocity occurs taking the shortest course along the channel, irrespective of the flow
conditions. The result of the tracer tests shows that pollutant clouds are spreading following the
maximum velocity lines in each cases with various mixing patterns like superposition, separation, and
stagnation of pollutant clouds. Flow characteristics in each cases performed in this study can be
compared with tracer dispersion characteristics with using evaluation of longitudinal and transverse
dispersion coefficients(LDC, TDC). As expected, LDC and TDC in meandering parts have been evaluated
with increasing distribution and straight parts have effected to evaluate minimum of LDC and TDC due
to symmetric flow patterns and attenuations of secondary flow
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