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Effect of Current Induced by Density Cahnges on Performance of Sedimentation Tanks
and Proposing Solutions to Eliminate its Negative Impacts
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Abstract

Background and Objective: The objective of this study is to evaluate the disadvantages of density in sedimentation tanks
and suggest sollutions to eliminate those disadvantages.

Method: In this study, a 1:20-scale rectangular sedimentation tank, with thickness of 10 mm, was used as a pilot. The pilot
was made up of plexiglass according to the Frod model. Three draw_offs in the bottom of the tank, two withdraw baffles, one
intermediate baffle, one inlet baffle and effluent weir configurations were used in the experiments. Turbulence was formed
by density of current and then lighter suspended solids went toward effluent weir.

Results: The turbulence cused by currents lead to increase of suspended solids at effluent and decrease of the sedimentation
tank efficiency. The proposed sollution for prohibition of those disadvantages is the use of baffles in different positions.
Conclusion: The results indicated increases of 20% for using intermediate baffle and 23% for using withdrawal baffles
within 2.2-6.8 °C temperature difference between entering current and sedimentation tank contests with suspended solid
concentrations of 100- 300 mg/lit.

Keywords: Density current, intermediate and withdrawal baffles, rectangular sedimentation tank, triangular weir.
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Table 1- Necessary parameters in kinematic simulation (Froud model) (6)
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Table 2- dimension based on Froud model (6)
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Figure 1- Pilot profile
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Figure 2- a) Sedimentation tank plan view. b) Sedimentation tank profile
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Figure 3- a) Schematic view of dens fluid in to layered tank. b) Non layered tank
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Figure 4- The location of the central baffle, inlet and outlet baffle
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Chart 1- The trend of TSS removal efficiency changes toward the flow rate
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Chart 2- TSS removal efficiency changes based on the particle diameter changes
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Chart 3- TSS removal efficiency changes based on the variable (n)
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Chart 4- The impact of flow rate changes on TSS removal efficiency with equal particle diameter and n=1/4
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Char 5- The relationship between temperature difference in input and contents of the tank and removal of TSS
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Chart 6- Comparsion between TSS removal dfficiency when using two diferent baffle
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