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Numerical simulation of response of flow velocity and water temperature in tributary
bay of river-type reservoirs to installation of rectification curtains

Gong Yiqing' , Hong Hao’, Gu Jiacheng’, Mao Jingqiao' , Zhang Peipei'
(1. College of Water Conservancy & Hydropower Engineering, Hohai University; 2. China Yangize Power Co. , Lid. )

Abstract: To investigate the impact of different installation conditions of rectification curtains on the crucial driving factors of algal
blooms in the tributary bay of a river-type reservoir, numerical simulation methods were used. By taking the Xiangxi River, a tributary
bay of the Three Gorges Reservoir, as an example, a three-dimensional hydrodynamic and water temperature model was constructed to
simulate and compare the changes in flow field and water temperature characteristics of the tributary bay under conditions before and
after the installation of a rectification curtain, as well as under different installation positions and submerged depths. The results
indicate that the rectification curtain has a significant blocking effect on water flow. Water mass mixing occurs at the upper layer at the
section where the rectification curtain is installed, resulting in a decrease in water temperature on the upstream side and a reduction in
water temperature stratification. Under different installation positions of the rectification curtain, the flow velocity in the middle layer of
the water body changes more significantly as affected by the rectification curtain than that in the surface and the lower layers.
Furthermore, when the rectification curtain is installed closer to the upstream of the tributary bay, the influence on flow velocity at the
estuary is more significant. However, the effect of the rectification curtain on water temperature has little correlation with its installation
position. The average temperature difference across different layers at the rectification curtain section increases with increasing
submerged depth. The upper layer exhibits the largest water temperature variation. The depth range of water temperature change also
expands with increasing submerged depth, ultimately achieving a reduction in water temperature across the entire vertical section.
Key words: rectification curtain; tributary bay of reservoir; flow velocity; water temperature ; installation position; submerged depth;
Xiangxi River
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Fig.1 Location and observation stations of Xiangxi River reservoir bay
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Fig.2 Planar grid of computational domain
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Fig.3 Results of model calibration and validation
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Fig. 4 Flow velocity distribution along thalweg at different periods
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Fig.5 Comparison between simulated and measured water temperatures at different monitoring points
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Fig. 6 Different installation conditions of rectification curtain
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Fig.7 Flow velocity distribution along thalweg under different installation positions of rectification curtain
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Fig.8 Vertical flow velocity distribution under different installation positions of rectification curtain
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Fig.9 Temperature distribution along thalweg under different installation positions of rectification curtain
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Fig. 10 Vertical water temperature distribution under different installation positions of rectification curtain
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Fig. 11 Vertical flow velocity distribution at monitoring point X02 when rectification curtain is installed
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Fig. 12 Vertical flow velocity distribution at monitoring point X04 when rectification curtain is installed
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Fig. 13 Vertical flow velocity distribution at monitoring point X08 when rectification curtain is installed
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Fig. 14 Water temperature variation process of Xiangxi River reservoir bay in 2009 under different installation conditions
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