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Filling transient analysis in pipelines with air valves

WANG Ling', WANG Fujun"*, HUANG Jing’, LUO Jianqun®’, GUI Xinchun', XIE Aihua’
(1. College of Water Resources & Civil Engineering, China Agricultural University, Beijing 100083, Chinas
2. Beijing Engineering Research Center of Safety and Energy
Saving Technology for Water Supply Network System, Beijing 100083, China;
3. Zhuzhou Southern Valve Co., Ltd., Zhuzhou 412007, China)

Abstract: Air valve plays a critical role in prevention of column separation and water hammer in pipeline
systems. The existing research on air valve application focuses on full pipe flow field, but few studies on
water hammer protection with air valve in filling process are considered. To this end, the mathematical mod-
el of air valve during pipeline filling is built. A method that combines improved Newton iteration method
with direct solving method is proposed in order to calculate the air valve model. On this basis, three differ-
ent types of air valves including air admission valve, air inlet and release valve, and air inlet and micro
exhaust valve are employed to study the effect of air valve on filling transients. It is indicated that the air
inlet and micro exhaust valve is the most appropriate air valve type for the water hammer protection during
pipeline filling. This research provides the reference value for the filling transient analysis in pipelines with
air valves.

Keywords: air valve; pipeline filling; water hammer; hydraulic transient; improved Newton iteration method
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