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Study on valve-closure law of gravity flow and optimization of air valve//BIAN Shaokang'*, ZHANG Xiaoying'**, LI
Gang’ , LI Lin'?( 1. College of Hydraulic and Civil Engineering, Xinjiang Agriculiural University , Urumgi 830052, China;
2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumgi 830052, China;
3. Xinjiang Yili State Water Conservancy and Electric Power Survey and Design Institute Co. , Lid. , Yining 835100, China)
Abstract: In order to effectively protect long-distance, multi-undulation, and high-fall gravity-flow water pipelines, a
hydraulic transition process calculation model was established for an actual project based on the wave characteristic method.
The value closure laws without protection measures were analyzed, the protection effects of traditional common air valve and
three-action air valve were compared, and the impact of the combination of the three-action air valve and two-stage valve
closure on water hammer was investigated. The results show that without protective measures, the minimum pressure along
the entire pipeline seriously exceeds the standard. After adopting the combination of the three-action air valve and two-stage
valve closure, the minimum pressure head of the water pipeline can be maintained above =2 m. For long-distance, multi-
undulation, and high-fall gravity-flow water pipelines, priority should be given to reducing the negative pressure in the
pipeline. The use of the combination of the three-action air valve and two-stage valve closure can have a good control effect
on the negative pressure in the water pipeline and in front of the valve.

Key words: gravity flow; water pipeline; water hammer pressure; air valve; valve closure rule
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