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Design and application of flow straightening screen for water environment improvement in the Langhe Bay of
Danjiangkou Reservoir//Long Lianghong'?~* | Wang Bowen®, Huang Yubo', Ren Yufeng’, Ji Daobin®, Ma Jun*, Xu
Hui’( 1. China Three Gorges Corporation; 2. Field Scientific Observation and Research Station on the Impacts of Reservoir
Group Operation in the Upper and Middle Reaches of the Yangize River on River Ecosystems, Ministry of Water Resources;
3. China Yangtze Power Co. , Lid. ; 4. School of Civil Engineering Architacture and Environment, Hubei University of
Technology; 5. School of Architecture Engineering, Hubei Three Gorges Polytechnic)

Abstract: To systematically evaluate the role of flow straightening screen as a physical algal control method in improving
local water flow, thermal stratification, and regional water environment in reservoirs, a study was conducted on the Langhe
Bay of Danjiangkou Reservoir. Using field experiments and numerical simulations, the effects of different flow deflection
curtain schemes on hydrodynamics and water temperature stratification were analyzed. The results show that there is a
significant stratification and density current at the end of the return water area of the Langhe River. The low-temperature
water entering the upstream flows out of the bay in the form of bottom slope density current, while the downstream backflow
water flows upstream from the middle and upper layers, providing favorable conditions for improving water temperature
stratification through hydraulic regulation of the flow straightening screen. The hydraulic control effect of the flow
straightening screen on the target area is significant under different flow conditions. Compared to the surface flow
straightening screen, the bottom flow straightening screen can enhance vertical mixing. The higher the screen, the more
turbulent the flow field, the stronger the vertical mixing, and the more obvious the weakening of water temperature
stratification. The bottom flow straightening screen can enhance local water mixing, increase the average flow velocity by
0.02 m/s after installation, reduce the average water temperature by 1.6%C, and reduce the surface chlorophyll
concentration by more than 30%.

Key words: flow straightening screen; CE-QUAL-W2; hydrodynamic process; water environment; Danjiangkou Reservoir
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Fig.1 Schematic diagram of monitoring sites in the Langhe Bay
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Fig. 4 Vertical distribution of average flow velocity and temperature at key monitoring sections
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Fig. 6 Simulation results of water temperature and flow field under different inflow conditions without flow
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Fig.8 Simulation results of water temperature and flow field at different heights of flow straightening screen at
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