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Fig.1 Layout diagram of water transmission

pipeline of the system
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Tab.1 Proposed pump parameters
KEEM A ki SRR ARE E W)

MBS/ Kfi/m S e BB /m MR/ Y /W
Ty —1 42. 27 9,03 9.72 79 1090
s +1 46.45 13.55 15.35 82 2 490
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Tab.2 Numerical simulation results of constant flow

N WUGTE RRFCR R TUEMPK G Rk
i /(e s™DH /e sTH BE/m KA/ mo K/ m NAE/m
BEPUSY 27.14 13.57 15. 30 32.6 13.8 3.5
PANERY 27.12 9.04 9.67
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Fig. 2 Central elevation line of water piping and head
line of pressure measuring pipe
33 RUNMAKXRBEIRITEILEITESH
Xof A il o A s AT B G T AT IR
Ao 0F A I R TR] A7 R PAT 5 A L DAk B T R A
B Aia AT B B ST X e O A T 2T 2R AT
B e S 1S P 7 AT Z2 4R, B T



41 5 5 W

FAR WA T L5V AR B R A R e R — 2 = AR A AT

o« 87

B0 AT A 2R BRI 2 TR I8 4T TG s B2 TR
TR 22 % L VIR B AE W Is AT s B3 AL UL
JE BRI 4 AR B T 00, ISR AR WL ER 3.
JEEIK L&A 3,
*3 RUENBARBEIRHEER
Tab.3 Calculation results of pump station unit

under power-loss condition
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Fig. 3 Pressure envelope of pipeline under different

working condition
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Tab. 4 Calculation results of the fixed point pressure value

in pipe under different grid numbers

Wi ikt /10" A o % S ik [# 52 17K F1{E /m
35.23 0.88 4.99
42.18 0. 90 41.88
44.23 0.90 4.78
50. 17 0.90 4.71
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Fig. 4 Schematic diagram of 3D modeling

overall and local grids
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1D and 3D Coupled Analysis of Transient Process of Long-distance

Pressurized Water Delivery in Simashan River Diversion Project

WANG Jun-xian', LIU Guo-yu®, XU Ren-yi' , XU Bo' ,ZHAO Lei', LU Shu-meng'
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China;
2. Anhui Survey and Design Institute of Water Resources and Hydropower Company Limited, Hefei 230088, China)
Abstract: When upstream and downstream water regime changed in long-distance pressurized water delivery pipeline
of cascade pump stations, it is easy to cause the change of water pressure in pipeline and hydraulic parameters such as
flow velocity, and results in water hammer. In order to meet the water delivery requirements of the pipeline and ensure
its safe operation under various working conditions, one-dimensional characteristics method and 3D VOF coupled methods
were used to simulate. The mathematical model for transient process analysis of long-distance water delivery system of
cascade pump stations was established to analyze the change and law of pipeline internal pressure and water level in outlet
pool during long-distance water delivery system in Chuhe Level [V station of Simashan River Diversion Project under
working conditions, such as suspending period and power losing period. It also shows that the safety of the entire pipeline
system can be better guaranteed though the reasonable open-close laws of the terminal gate and side gate.
Key words: long-distance water delivery; pressurized pipeline; calculation of transient process; sluice gate open-close

mechanism; OpenFOAM; Simashan River Diversion Project





