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The effect of hydrodynamic conditions on the self purification of water body
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2. Nanjing Hydraulic Research Institute, N anjing 210029, China)

Abstract: The effect of hydrodynamic conditions on the self purification of water body was studied through the water flume ex
periments and theoretical analysis. [t was found that flow velocity was one of the main factors affecting the self purification of
water body, while different section and water depth conditions did not make much difference on the self purification of water
body. We adopted the biochemical oxygen demand dissolved oxygen coupling model and chemical first order reaction to predict
the variation of water quality with time. T o some extent, the increase of water flow velocity improved the reaeration ability of
water body and enhanced the self purification effect of water body. However, when the flow velocity exceeded a certain value
causing sediment resuspension, the self purification effect of the water body decreased sharply in a short time. In a water diver
sion project, reasonable control and design of hydraulic parameters such as flow velocity and discharge, w ater intake period and
interval, and increase of energy dissipation hydraulic structures are effective measures to control water quality.
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Fig. 1 Schematicdiagram of the flume
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Fig.2 The change of COD in tap water without sediment
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Fig.3 Prediction of organic matter consum ption curve

based on one dimensional water quality model
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Fig. 4 The change of COD concentration with time at
different water depths
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Fig.5 The change of COD concentration with time at
different sections
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Fig. 6 Variation of dissolved oxygen with time in overlying

water in the presence of static sedim ent
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Fig. 7 T he relationship between water turbidity
and COD at different flow velocities
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