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Study on Influence of Combined Protection of One-way Surge
Tank and Branch Dynamic Valve Closing on Water Hammer Pressure of

Long-distance Water Conveyance System
WANG Teng-yue' , WANG Chao®”® ,ZHANG Xiao-ying®”,LIU Jia-chun'
(1. Yellow River Qihe Bureau, YRDB, Dezhou 251100, China; 2. College of Hydraulic and
Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China; 3. Xinjiang Key Laboratory
of Hydraulic Engineering Security and Water Disasters Prevention, Urumgqi 830052, China; 4. School of
Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China)
Abstract: In response to the challenges of significant water hammer protection difficulty at the terminal section of
long-distance water conveyance projects and the complexity of dynamic regulation for pressure extremes, The characteris-
tic line method for transient flow calculation was used to investigate the impact characteristics of dynamic closure of dif-
ferent branch line valves on pipeline pressure control during pump shutdown. Research demonstrates that in terminal wa-
ter hammer protection for long-distance water supply pipelines, implementing a multi-unit one-way surge tank system
with coordinated stepwise protection achieves good protective effect. When adopting a phased closure strategy for main-
line-branch line valves, accelerating the closure of one branch valve can enhance protective performance. Reducing the
cross-sectional area of one-way surge tanks can reduce the final water level of the towers, enabling dynamic regulation of
pressure extremes without affecting the minimum pressure. The study elucidates the collaborative wave-dissipation mech-
anism between multi-tank joint protection and branch valve closure coordination. An optimal water hammer protection so-
lution is proposed that balances engineering safety and economic benefit. These findings provide theoretical basis for de-
signing long-distance water conveyance systems in complex terrains.
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Fig. 1 Mathematical model of one-way surge tank
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Fig.2 Layout of the water delivery system
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Tab.1 Shape parameters of one-way surge tank
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Fig. 4 Calculation results under one-way surge tank
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Tab. 2 Statistics table of the closing law of

regulating valve in water plant
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Fig. 5 The variation of pressure at the

extreme points of stress
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Fig. 6 The pressure envelope of the end pipeline
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Tab.3 Statistics of body parameters and maximum pressure

at the end of pipeline for #2 under various schemes
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Fig.7 Variation of pressure at the extreme points of stress
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Fig. 8 Pressure envelope of the pipe line
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