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Hydraulic characteristics of flow field in pump and sluice gate

Huang Jianjun, Zheng Yuan, Zhang Dun
gineering, Hohai University, Nanjing, Jiangsu 210098, China)

( College of Water Conservancy and Hydrop E

Abstract: In order to raise stability and high effectiveness of pump and sluice gate engineering, the
project on a pump and sluice gate works was carried out by an analysis of numerical simulation, and the
structure near the sluice gate was optimized depending on the design parameters as a control condition
and using Fluent software by computational fluid dynamics methods. Combining the river transflux
features, effective transflux area rate and transflux uniformity were set up, which were two formula
expressing flow patterns. Using two formulas as the objective of a numerical simulation and optimization
function, the pump and sluice gate structure was optimized. The water current and flow field distribu-
tion at drawing and drainage conditions were analyed, and the water flow circumstance and transflux
near the gate as well as the effect of “S” turn at the inland river side on the water current were investi-
gated. The results show that the maximum velocity modified of the inner and outer river area is less than
0.6 ~0.8 m/s, and the effective transflux area rate and transflux uniformity are greater than 0. 75.

Key words: pumping station; sluice gate; flow pattern; effective transflux area rate; transflux uniformity;

numerical model
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Fig.2 Sluice gate full open, inland water level 2.8 m,
streamline diagram of vicinity sluice gate when
diversion discharge was 75 m’/s
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Fig.4 Sluice gate full open, inland water level 2. 8 m,
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version discharge was 75 m’/s
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Tab.1 Test results of transflux capacity in sluice
gate full open diversion condition

Q/(m*/s) hy/m hy/m My
75.00 2.798 2.970 0.178
75. 00 2.010 2.255 0. 240
56. 00 2.798 2. 900 0. 137
46. 50 2.010 2.115 0. 159
32.10 0.838 0. 960 0.220
75.00 1.983 2.218 0.245
75.00 2.813 2.975 0.178
50. 00 2.013 2.135 0.170
50.00 2.810 2.905 0. 122
25.00 2.010 2,050 0. 088
25.00 2.785 2.815 0.063
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