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Numerical Investigation of the Structure of Density Currents
in a two Dimensional Channel

B. Firoozabadi, B. Farhanich and M. Rad

Department of Mechanical Engiﬁeering, Sharif University of Technology

ABSTRACT- Motion of salt-water density currents released on sloping bed and under still bodies of fresh
water are numerically investigated. The laminar, turbulent equations of mass, momentum and diffusion are
solved at the same time in the fixed Cartesian directions on a non-staggered grid using finite volume scheme.
The velocity-pressure coupling is handled by SIMPLEC method. The modified k - ¢ model is used to account
Jor the influence of the Reynolds stresses in the timed-averaged momentum equations in turbulent
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flow. Salt solution with uniform velocity and concentration is released through a sluice gate into a lighter ambient fluid and

moves forward downslope. At the front of this flow, a vortex forms and grows while moving downstream. Comparison of the

computed height of density current with the exprimental data shows a good agreement between them. In this paper, the effects

of variation of concentration and flow rates in the form of Richardson or densimetric Frude and Reynolds numbers are

investigated for different slopes. Concentration and velocity profiles are obtained and show a complex flow pattern which

provide a physical understanding of governing phenomena.
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y (m)

2 22

Cin=1.5%,

10 * y (cm)

x (m) -

Slope=1.5%, Uin=2.54cm/s,
Time=1.0hr

x (m)

0.0143
o 0.0136
= 00120

0.0121

0.0114
0.0107
2.6 & 0.0100
0.0093
0.0086
10.0079
0.0071
0.0064
0.0057
0.0050
0.0043
0.0036
0.0029
0.0021
0.0014
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Slope=1.5%, Cin=1.5%, Uin=2.54cm/s, Time=800sec
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x{m)
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