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Flow Pattern and Performance Analysis of Shaft Tubular Pump System in Jingtou Pumping Station
WANG Li',ZOU Xir sheng?, XU Lei*, WANG Hai*, LI Y nan?
(1. Hua?’ an Investigation and Design Institute of Water Conservancy, Huai’ an 223005, China;

2. Suyu District Water A uthority in Sugian City, Suqgian 223800, China; 3. Yangzhou University, Yangz hou 225009, China)
Abstract: The design and average heads of Jingtou pumping station in Suqian city are both 1.7 m, and thus shaft tubular pump
system is applied to adapt its characteristics of low heads. The optimum hydraulic design for the inlet and outlet conduits of the
pump system were conducted using the numerical simulation method of three dimensional turbulence flow, and the hydraulic
performance of the pump system was verified using model test. The results indicated that the flow pattern in the inlet and outlet
conduits is uniform and smooth, the velocity distribution uniformity and the average angle into the pump reach 98.7% and 88.
7 at the impeller chamber inlet section, respectively, and the hydraulic losses of the optimized conduits are low. Moreover, the
efficiency and critical net positive suction head of the pump system were 80.3% and 3. 11 m under the design head conditions,
respectively, which were similar to those obtained from model test ( the efficiency and critical net positive suction head were 81.
1% and 3.3m under the design head conditions). Therefore, the selection and design for the shaft tubular pump system in Jing
tou pumping station are reasonable and optimal, w hich lays a foundation for the safe, stable, and efficient operation of the punr
ping station.
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Fig. 1 Main installation dimensions of the pump segment ( prototype)
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Fig.2 Grid graphs of the calculation region for

the inlet and outlet conduit
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Fig. 3 Single line drawing and perspective drawing of the inlet conduit
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Fig.4 Flow pattern in the inlet conduit
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Fig.5 Single line drawing and pers pective

drawing of the outlet conduit
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Fig.6 Flow pattern inthe outlet conduit
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7
Fig. 7 Single line drawing of the shaft tubular pump system
in Jingtou pumping station

I3 AL TG S A TR A S I A S O i . 8
LA 2, KSR P B Bt B R JEOK ELAS L 2K
WCARAET  H K AR H K L 2 e K SRR TR K 4 fE O 1)
B RS 0 £ 2 SRR b K ZE BRI B IR K T 1 e
BEIt , 32 Bk e 5 /K SR R B i 10 22 J00HE TR0
Wrim f AL BN . S AR, BT R TR L IR SRR
ZEAE R A K BRI Bt L L K K Sk K . AH R
H, WU RCR M S T 5. 7RI BRI 4 A T, I B
B H KA TE K SR AR RS2 R AH R, A e 2, T DAE
i,

8
Fig. 8 Test section for hydraulic performance of the pump model
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Table 2 The main parameters of energy performance for

the shaft tubular pump system

in Jingtou pumping station under design head conditions
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Fig. 9 Synthetic characteristics curve of the pump system
in Jingtou pumping station ( prototype)
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Table 3 Performance parameters for the pump system

under design head conditions
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