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A literature review on the dynamic behaviors of air valves during gas liquid transients
GU O Yongxin',ZHANG Tao’, XU Jinpeng’, BI Ran’

(1. Chinalnstitute of Water Resources & Hydropower Research, Beijing 100038, China; 2. Beijing Institute of Water,
Beijing 100048, China; 3. Nanyang H ydrology and Water Resources Survey Bureauw of H enan Province, N anyang 473000, China)
Abstract: Air valves are important auxiliary elements in water diversion projects, and are usually used to remove the additional
entrapped air in pipelines, mitigate water hammer pressure peaks, and admit air into pipes to counter suly atmospheric condt
tions. The air release/ intake processes of air valves involve complicated gas liquid transient flow. T he dynamic behaviors of the
air valve ( such as the air valve discharge coefficient, the residual gas volume in the valve chamber, the air valve closing time
length, and the air valve opening and closing time) have direct effects on the water hammer pressure peaks. This paper critically
reviews the current designs, layouts, physical model tests, and numerical simulations of air valves. It argues that there is a press
ing need for a comprehensive, systematic and large scale test study on the dynamic behaviors of air valves under the condition of
gas liquid transient flow, which will improve the current mathematical model and provide a theoretical basis for the design,de
tection, selection, and layout of air valves.
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Fig. 1 Typical structural shapes of air valves
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