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Tab.1 Design parameters of water pump unit
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Layout of water pipeline
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Fig.2 Simulation results of air valve protection
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Tab.2 Characteristic parameters of air-valve surge tank
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Tab.3 Adjusted parameters of air-valve
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Fig.3 Simulation results of combined air-valve surge tank and air valve protection
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Tab.4 Comparison of extreme values of transition

process under two protection schemes
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Fig.4 Envelope of pressure along the pipeline

under air-valve surge tanks at different heights
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Research on Combined Water Hammer Protection of Air-valve Surge Tank

and Air Valve in Low-lift and Long Distance Water Delivery Project

WU Zhen
(Beijing Yubing Hydraulic Survey Planning Design Co. , Ltd. . Beijing 100048, China)

Abstract: In view of the short water hammer control distance of a single air valve in long-distance and low lift water
delivery projects, which can not effectively suppress the vacuum in the pipe, a new water hammer control scheme of com-
bined protection of air-valve surge tank and air valve was proposed. Taking a practical project as an example, a compara-
tive analysis of the hydraulic transient process was carried out for the air valve protection and the combined protection
scheme of air-valve surge tank and air valve. The results show that the water column separation occurs in the main pipe
when the air valve is used for protection, and a large impact water hammer is caused by the rapid exhaust. The combined
protection scheme of air-valve surge tank and air valve can not only effectively suppress the vacuum in the main pipe, but
also effectively alleviate the impact water hammer caused by exhaust. It is an economic and effective water hammer pro-
tection scheme, and can provide a reference for the water hammer protection of other long-distance and low-lift water de-
livery projects.

Key words: low lift; water hammer protection; air valve; air-valve surge tank; water column separation





