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Numerical prediction and analysis of surface vortex of the forebay in tubular
pumping station

DONG Zhaohua', YU Kai’, HUANG Xianbei’, QIU Baoyun’, MENG Xiaomin'
(1. General Irrigation Canal Management Office of Jiangsu Province, Huai’ an 223200, China;
2. College of Electrical, Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China )

Abstract: Tubular pumping station is widely used in fields such as irrigation, water regulation and drainage due to
its advantages of small hydraulic loss in the flow path and high device efficiency. Affected by water level and
working conditions, surface vortex and other undesirable phenomena often appear in the forebay of pumping station,
which affects the efficiency and stability of pumping station. The Huai’ an three bulb tubular pumping station is
taken as the research object, and the inlet channel and forebay of the pump station are simulated by CFD. The BM
model is used to capture the rotation characteristics of the surface vortex, and S—=CLSVOF is used to track the free
surface. The internal flow law of the tubular pumping station under the design condition are studied. The results
show that the greater the submergence depth, the weaker the surface vortex, but the fluctuation of the water surface
is stronger; The appearance of surface vortices will reduce the uniformity of flow velocity in the inlet water channel.
The research results provide theoretical reference for the numerical simulation of suction vortex in large and
medium—sized tubular pumping stations.

Key words: tubular pumping station; surface vortex; CFD
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