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Table 1 Calculated results of water pump parameters according to different operational schemes of gate
0 0 0
/s /s /s /s / r min~!
Ns 3.3 8.8 40.7 156.3 167.1
5s 3.3 8.8 38.4 144.2 165.9
60 s 3.3 8.8 35.7 132.1 164.0
45s 3.3 8.8 31.9 121.7 159.6
30s 3.3 8.8 26.2 108.2 145.5
3.3 8.8 78.7 170.9
3.2 11.1 23.7 24.0 34.8
1 6
7 0
0
3.2s Is
11.1s 34.8 r/min 24s.
90 s 2
o= +4° 157.9 r/min Table 2 Calculated results of water pump parameters
o= -6° under different blade angles
188.0 r/min.
o/ ° 0 /s 0 /s 0 /s /s r min~!
-6 3.5 10.6 50.3 220.5 188.0
-4 3.4 9.8 46.9 188.5 180.7
-2 3.5 9.4 44.0 162.0 173.3
3 0 3.3 8.8 40.7 156.3 167.1
2 +2 3.1 8.2 37.5 152.7 162.2
+4 3.1 7.8 35.3 146.1 157.9
p=-6° 194.2 r/min 1.4
a.

b. 90s
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Research on hydraulic transient of vertical axial-flow
pumping station at power failure

ZHOU Da-qing' ZHANG Ren-tian® QU Bo' WANG Xu-shi' YAN Ya-fang'
1. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China
2. Jiangsu Surveying and Design Institute of Water Resources Yangzhou 225009  China

Abstract In combination with the complete characteristics of pumps a mathematical model for hydraulic transient of the
pumping station at power failure was established based on the rotation moment balance equation the discharge balance
equation and the equation of energy conservation of pump devices. By numerical calculation the hydraulic transient of
the vertical axial-flow pumping station at power failure was studied under different operational schemes of the gate and
different blade angles and the regularities of hydraulic parameters and rotational speed of units were obtained under

different working conditions providing a rational basis and suggestions for design and operation of pumping stations.
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