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Equilibrium Properties of Selective Withdrawal from a
Line Sink Caused by Stratified Flow

Shaohua Marko Hsu™ Chien-Jung Liu® Wei-Sheng Yu?

ABSTRACT Large amount of sediment could be eroded from the watershed by
heavy or concentrated rainfall and flow into reservoirs during typhoon days in
Taiwan. High concentration sediment could form turbidity or density currents and
plunge into the bottom of reservoir when certain conditions are met. If it reaches the
dam site, the plunging turbidity or density current could form a muddy lake. Water
withdrawn from the muddy lake could not be treated for domestic use because of its
high turbidity. In this study, the lower-layer equilibrium thickness and critical
withdrawal condition of stratified flow caused by density current through a line sink
was investigated by both flume experiments and numerical simulations. Saline water
was used as the dense fluid to analyze the flow phenomenon caused by density
difference and the property of sediment was neglected. Vertical concentration profile,
discharge and concentration of outflow, equilibrium thickness of lower-layer flow of
experiment were measured to verify the numerical simulation. Numerical experiment
was performed by a verified model to generate data for analysis instead of more
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experiments. The relation between dimensionless discharge (q./qo) and Richardson
number (Rj could be used to evaluate if the flow withdrawn from the lower-layer was
economically worthwhile. The critical Richardson number for only the lower-layer
aspirated was larger than 0.28.
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