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Numerical simulation and analysis of pollutant transport at an open channel confluence under different junction
angles //XU Jieru', ZHU Hai', MAO Songping’, WU Xianyang’, WANG Lingling', YU Zhenzhen', WANG Yin’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 , China; 2. Shanghai
Investigation, Design & Research Institute Co. , Lid. , Shanghai 200335, China; 3. College of Landscape Architecture,
Nanjing Forest University, Nanjing 210037, China; 4. Yellow River Water Resources Protection Institute, Zhengzhou
450004, China; 5. Institute of disaster Prevention and Mitigation and Water Engineering Safely, Jiangxi Academy of Water
Science and Engineering, Nanchang 330029, China)

Abstract: A three-dimensional (3D) two-phase hydrodynamic-pollutant-coupled mathematical model for an open channel
confluence of rectangular cross section with equal width was established. The pollutant was considered conservative and the
degradation effect was not taken into account. Based on the Reynolds stress model, the geometric characteristics of
separation zone and the pollutant transport laws under different junction angles were quantitatively analyzed. The calculation
results show that the geometry of the separation zone and pollutant distribution at the confluence have obvious 3D
characteristics and are affected by the junction angles. The geometric symmetry of the separation zone is stronger when
Jjunction angle is larger. The pollutant distribution is different because of different locations of the secondary flow under
different junction angles. The maximum width of the pollution zone and the width of the mixing interface increase with the
junction angle. The mixing rate of pollutants upstream of the separation zone increases with junction angles. Downstream of
the velocity recovery zone, the mixing rate is not affected by the junction angles, which has an exponential relation with the
downstream distance.

Key words: flow confluence; pollutants; junction angle; numerical simulation; RSM
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