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Water hammer in the long distance and high- drop water- supply project of gravity flow
LUO Hao,ZHANG Jian, JIANG Meng lu, YU Xiao dong, LI Dong zhou

(College of Water Conservancy and H ydrop ower Engineering, H ohai University, N anjing 210098, Chi na)

Abstract: Water hammer of first phase usually occurs in the long distance and higlr head w ater supply system. Thus, once the

dow nstream valve is urgently closed in case of an accident in a project, a rational closure rule is needed to ensure the safety of

the water supply system. Based on the long distance and highr fall gravity flow water supply project, the formula of water

hammer at the end of first phase and the formula for linear valve closure were proposed based on the method of characteristic

(MOC) when valve closure law or water hammer pressure were known. The two formulas had been tested by numerical calcula

tion. It was observed that the results of both formulas fit the results of numerical calculation very well. Taken together, we be

lieve that the conclusion of this paper could provide a reference for pipeline design, operation and dispatching of long distance

and higlr drop gravity flow water supply project.

Key words: gravity flow; high fall water conveyance system; coefficient of flow resistance; first phase water hammer; valve clo

sure law; MOC
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Fig. 1 Schematic diagram of MOC in long pipeline
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Fig.2 The elevation of pipe center line and piezometric

head linef or the water conveyance sy stem
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Fig.3 Flow resistance coefficient graph of downstream valve

for the water conveyan ce system
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Tab.1 Comparisons of pressures in front of valve

under different closure rules
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300 s 137.9 138.9 0.73 40.0
350's 131.4 131.9 0.38 41.4
400 s 125. 4 126.0 0.48 40.0
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Fig.4 The changing process lines of valve relative opening degree

under different valve closure rules
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Fig.5 The process lines of pressure changing in front of valve

under different valve closure rules
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( 100 m)
Tab.2 Comparison of calculation results under different

control pressures in front of valve( T he hydrostatic

pressure of inlet valve is 100 meters)
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/'m AR(IN /s BEHE/m (%) W%/ s
130 363.9 129.7 0.23 41.5

140 292.1 139.0 0.71 40.0

150 242.2 148.7 0.87 40.9
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Fig.6 The changing process lines of valve relative opening degree
under different valve closure rules
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Fig.7 The changing process lines of pressure in front of valve

under different valve closure rules
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