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Investigating the characteristics of the density current due to changes in the flow
regime

Hossein bahrami®”, Mehdi ghomeshi?, Seyed Mahmoud kashefi por?, Seyed Ali Akbar Salehi
Neyshabouri®

1. Department of Marine Structures, Faculty of Engineering, Khorramshahr University of marine
science and technology

2. Department of hydraulic structure, Faculty of water science engineering, shahid chamran
University, Ahwaz.

3. Department of Hydraulic Structures, Faculty of Civil Engineering., Tarbiat Modares University.,
Tehran.

The density current is a relative movement that occurs between two fluid layers, even if they slightly
vary in density. The difference in specific mass may be due to temperature, suspended matter,
dissolved materials, or a combination of them. These flows are especially important in cases such as
the inflow of muddy rivers into the reservoirs of dams or seas and lakes, and can have different effects,
such as sedimentation in dams and river estuaries to the sea, the change of the coastal beds and
continental shelf areas. Therefore, the study of this type of motion and the effect of changing the
regime from the supercritical to the subcritical (the creation of a hydraulic jump) is very influential
regarding flow characteristics. The study of fluid flow requires the identification of velocity profiles in
the flow path. For this purpose, by applying a physical model and creating a flow with different input
characteristics and imposing regime change conditions, the velocity profiles in the flow body were
measured and the flow characteristics were analyzed. The results showed that the coefficients of the
velocity profiles in the wall and jet areas were 0.82, 0.87 and 2.83 respectively for subcritical flows
and 1.174, 1.26 and 2.9 for supercritical currents. Other results include a 14 to 19 percent reduction in
speed and a 21 to 32 percent increase in flow depth due to the jump. In addition, in some cases, there
were significant difference between the results of the analytical jump relationship and the
experimental data.

Keywords: Density current, Physical modeling, Flow regime, Hydraulic jump

Fig (1).A schematic of a dense current

Fig (2). Velocity and concentration profiles in density current

Fig (3). Schematic of Garcia's Physical Model

Fig (4). Comparison of changes in speed before and after regime change

Fig (5). Schematic Flume and Facilities Used in Experiments

Fig (6). Dimensionless distribution in the lower region, subcritical flow

Fig (7). Dimensionless distribution of velocity in the upper region, subcritical flow

Fig (8). Dimensionless distribution of velocity in the supercritical flow in the lower region
Fig (9). Dimensionless distribution of velocity in supercritical flow in the upper region
Figure (10). Difference of the profile of speed in subcritical and supercritical flows

Fig (11). Comparison of Computational Hydraulic jump conjugate depth with Laboratory Results
Table (1). Comparison of velocity profile characteristics in subcritical and supercritical flows
Table (2). Recorded hydraulic jump characteristic
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