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Prediction of Flow Pattern in Surface Discharge of Negatively Buoyant Wastewater
Compared with the Results from CORMIX Model
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Abstract

Background and Objective: Surface discharge of dense jet produced in coastal areas is considered as a common way for the
disposal of brine in marine environment. Discharging flow patterns varies depending on the characteristic of discharge and
receiving ambient water. Three flow patterns: free jet, shoreline attached jet and plume that have been reported in various
field and laboratory studies are considered in this research. D-CORMIX is a computer simulation model that is used for the
simulation of entrainment and mixing of negatively buoyant flow into water bodies. This model uses the principals of motion
for bouyant flow to determin the flow patern in surface discharge. Thus, it seems that significant differences could be
observed by comparing the experimental results of flow configurations for dense discharge using D-CORMIX.

Method: D-CORMIX model was run for different discharge and ambient conditions. Same conditions simulated with a
flume in a laboratory especially designed for the investigation of dense surface discharge from a rectangular channel.

Results: The flow pattern predicted from running D-CORMIX model with laboratory observation was developed separately
in non-dimensional diagrams in a way that vertical and horizontal cordinates showed the range of experimental conditions, to
identify the area that each flow patern happens.

Conclusion: Finanly, the differences between two diagrams and the reasons are discussed.

Keywords: Surface Discharge, Negatively Buoyant Wastewater, Flow Pattern, CORMIX Model.
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Figure 6- Separated areas observed comparing flow diagrams develped from experimental observations (Fig5) and D-CORMIX
model runs (Fig4)
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Figure 7- Sample of two Exps that predicted shoreline attached jet by the CORMIX and the experimental observation
confirms (Topview)

L
Lv _039,% —116,u, 633%™ u, =544 b M = 0,500, %2 —0.92,u, =633 u, =68.59 ™" (a
H S S H u S S

uO 0



OlHSed 9 (g

IVAD a0l 0319 o ) o (55919555 g pole VoY

i &1, & ooz o & 4B oo 3L b ialojT Al 55 Wi S st 3137 G Srn S Lawgy 4 L 51 (ol aiges —A JSUb

Figure7- Sample of the Exps that predicted Free Jet by the CORMIX model while experimental observations show are strongly
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Figure 9- Photos of the experiments with equal u% and different =m_
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1- Jones, G., Nash, D., Doneker, L., and Jirka, H.,
2007. Buoyant Surface Discharge into Water
Bodies. I: Flow Classification and Prediction
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