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Introduction

Gravity currents, also known as density currents, or buoyancy currents, ‘are happened by the
density difference between the flow and its ambient fluid. Gravity eurrent happen in geophysical
environments. One of the most important types of these streams that occur in large-scale nature is
density flow [Middleton 1993]. These flows are happen due to gravity and'its effect on the density
gradient. When the gravity current arrived to ambient fluid, in the position that density of both
gravity current and ambient fluid is equal the gravity current abandon the bed and flows in ambient
fluid horizontally [He et al, 2016]. Some examples of gravity currents found in nature katabatic
winds thunderstorms, dust storms (haboobs), turbidity currents running down the continental shelf,
and advancing cold fronts [Thompson, 1984]. Examples ‘of gravity currents found in industrial
processes are the spread of heavy gases and also ventilation systems that utilize buoyancy to drive
horizontal flows along the ceiling and floor [Samothrakis, 2006]. Other examples of gravity currents
that are encountered in nature include snow_avalanches [Hopfinger, 1977] and pyroclastic flows
[Valentine, 1987]. There are also_examples, of man-made gravity currents with industrial
applications. Such an example is "the instantaneous release of a dense gas in a less dense
environment, after the failure of a containment tank [Baines, 2001]. Simpson [1997] has detailed
descriptions of these and other examples of gravity currents and also provides an overview of the
research performed on the subject

In dams reserve ambient fluid, usually has a vertical stratification. Therefore, the density current
into this reservoirs may flow as interflow: In this study, the density current was investigated in
ambient stratification, fluid. For«Experimental Investigation of velocity profile in interflow density
current at stratification ambient, experiments were performed by 4 discharge 1, 1.5, 2 and 2.5 liters
per second, and 4 concentrations 5, 10, 15 and 20 grams per liters on the bed slope 2.5, 3.25 and 4
percent. Stratification-of ambient fluid was carried out by mixture water and salt with a deep
concentration gradient. To create density flow silica particles with an average diameter of 8 microns
was used.

Methodology.

The experiments are performed in an 8.8 meter long flume, 70 cm high and 35 cm wide. At
different levelsiand in the floor at the end of the flume, the pipes were installed for discharge. A gate
was installed at 80 cm from the beginning of the flume. To provide ambient fluid, first, the salt water
tank was filled up of water and then salt added to the reservoir. Its density was measured after
complete mixing. Flume was filled of ambient fluid in several times. After measure the density of
ambient fluid gravity current was flow to ambient fluid. In this station the concentration and velocity
profile was measured. The velocity was recorded by the DOP2000 velocity meter. The measurements
were performed on the central line of the flume and in 7 sections and at different intervals of the
entrance.
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Parameters
In this work, we consider of velocity profile in interflow density current. For the series of
experiments performed in this study the Reynolds number is less than 2000 is defined as equation

2):
Uh (1)

Where U and h are the characteristic velocity and height of the body of the gravity current v is the
kinematic viscosity of water.

The densimetric Froude number F,; is calculated from the average velocity U,thickness h and
reduced gravity g’ of the gravity current, as follows equation (2):

u )

v g'hcos(8)

Where g’ = p;ﬂ g, and p is the density excess of the gravity current at each position. Because

w

we know the gravity current velocity profile u(z) and its density. excess profile p(z) we can calculate
the average thickness h equation (4), velocity U equation (3), and reduced gravity g’ equation (5) as
in Ellison and Turner [1959].

Frg =

Jy u(z)?dz 3)
T [Pu(dz
,_ Uy u(2)dz) 4)
fooou(z)zdz
, g *fowAp(z)u(z)dZ ®)

Pw [ w(z)dz
Equation (6) is.the Richardson number based on the characteristics of the gravity current

Ri — g'hcos(6) (6)
=NgzT

All parameters introduced before.

Results and Discussen

Study the velocity profile show the first, density current is underflow and due to high density
difference between density current and ambient water the velocity of density current increase. In this
state increase the discharge make the current body thickness and major velocity. When the density
current separated from the bed and driven to ambient water horizontally, the velocity of density
current decreases. In the next state density current formed as interflow and with the lower velocity
than before state. Because mixing at upper and lower interface was happened.
Increasing of concentration increase maximum velocity profile. At concentration of 5 grams per liter,
because the density differences between density current and the ambient fluid is low, the density
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current at this section is separated from the bed and is driven in the ambient fluid, so the form of the
velocity profile in this concentration is different from other profiles.

Since there are several stratification with different densities and density current intrude between
them, the Richardson number can be defined in three different ways depending on the definition of
Ap. The first one, Ri(C_T), is defined by the density difference between the current and top layer
fluids. This definition of Ri number determines the velocity and height of the body of the gravity
current. The second one, Ri(B_C), is defined by the density difference between the current and
bottom layer fluids. After the separation, the gravity current encounters the bottom layer fluid and
their density difference is taken into account through Ri(B_C). Finally the third one,Ri(B_T), is
defined by the density difference between the bottom and top layer fluids. This definition of
Ri number represents the relative strength of the interface.

Conclusions

Experimental results were presented that examined the velocity profile in interflow density:current,
the results of this study are follow as:

At a constant concentration, with increasing discharge, the thickness and. current velocity increase.
As the current flows, velocity decreases at higher discharge than the lower ones.

In a constant discharge with increasing concentration the maximum: velocity increased.

As the discharge or concentration increases, the Richardson number decreases.
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