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Numerical simulation on pump set model for optimum design
of large-scale cascade water delivery project

FENG Wei-min, SONG Li, XIAO Guang-yu
(School of Power and Mechanical Engineering, Wuhan University, Wuhan, Hubei 430072, China)

Abstract; The Reynolds-averaged Navier-Stokes ( RANS) equation is applied for simulation of 3D-flow
field in the project of Tai’erzhuang pumping station, the eastern line first-stage project of the South-to-
North Water Transfer Project. The standard & — & model and SIMPLEC algorithm are adopted in the
calculation. The optimum design of pump set inlet and outlet of flow passage is carried out, and the mac-
roscopic performance is predicted. The numerical results agree well with the experimental data. The re-
sults of numerical simulation and model experiment indicate that the optimal scheme of numerical simula-
tion is reasonable on inlet and outlet flow passage, the flow pattern in the inlet and outlet passage is uni-
form and smooth, and the efficiency of pump set is high, which is suitable for Tai’erzhuang Pumping
Station.
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Fig.1 Schematic diagram of two suction boxes
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Tab.1 Objective function comparison of two suction boxes

. THRE  BEE/ KIARFHIRE/
Wit FR (m/s) % ()

BHAR 4.92 92.06 87.3
AL H R 4.69 95.80 88.6
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Fig.2 Schematic diagram of pump set model
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Fig.3 Combined characteristics of prototype pump set model
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