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Numerical simulation of full flow system of
pumped storage power station under turbine conditions based on VOF model

ZHOU Dagqing, LI Chao, ZHANG Languo
(College of Energy and Elecirical Engineering, Hohai University, Nanjing 210098, China)

Abstract; In order to comprehensively investigate the flow characteristics at a pumped storage power station under
turbine conditions, we established a geometric model of the full flow system including the diversion tunnel, the
surge tank, the high-pressure pipes, the pump-turbine group, and the tailrace tunnel. Based on the VOF model,
we conducted three-dimensional numerical simulation of turbulent flow under turbine conditions with different guide
vane opening degrees, calculated the hydraulic loss of each flow part, and analyzed the flow field of the pump-
turbine unit in detail. The results show that the hydraulic loss mainly occurred in the pump-turbine unit of the
station, and it was small in the water transfer system, accounting for about 18. 6% of total hydraulic loss. The
difference in the runner’ s hydraulic loss was mainly due to the pressure difference of the surface of two sides of the
blade caused by different guide vane opening degrees. The flow pattern of the tailrace tunnel was related to the
guide vane opening degree, and the smaller the degree of opening was, the more chance for the backflow to occur

in the draft tube, and the greater hydraulic loss.
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Fig. 1 Sketch map of numerical calculation model
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Fig. 3 Overall static pressure contours
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Table 2 Hydraulic losses of different flow passages parts and

their corresponding simulated hydraulic efficiencies in pump-turbine unit
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