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Head Velocity and Entrainment of Density
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Abstract

Velocity and Entrainment of density current in the
expansion reach where a river enters into a dam
reservoir, a lake, or open sea is of utmost importance.
The present study investigates the head velocity and
entrainment of density currents in an Expansion Reach.
The effects of discharge and bed slope on the head
velocity and entrainment of the density current were
evaluated by a physical and 3D mathematical model.
Experiments were conducted in a flume, 6.0 meters
long, 0.72 meters wide, and 0.6 meters in height. Head
velocity was measured for an expansion degree of 8 in
slopes of 0.0009 and 0.0016 for various discharges.
Important parameters were normalized and a two-
dimensional laser Doupler was used to develop the
flow body velocity profile. The measurements showed
that mixing values were higher in a divergent cross-
section compared to a fixed cross-section. During some
experiments a hydraulic jump was also detected
depending upon the levels of the density current and
slope of the bed in the divergent cross-section, which
was investigated and the results are presented
accordingly.

Keywords: Density Current, Stratified Flow, Richardson
Number, Sediment Transport
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