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Application of Composite Air Valves
in Water Transfer Project
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Abstract. Taking certain water transfer project in North China as example the application of com-

posite air valves for protecting against pump-stopping water hammer was described. The detailed

calculation for the size of air valves and the choice of installation positions was carried out. Based on

the simulation analysis of pump-stopping water hammer according to the calculation result, it can be

shown that the application of composite air valves can effectively control the negative pressure and

prevent the occurrence of water hammer while cavities collapsing.
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Fig.1 Pipeline route profile and the piezometer tube water head line in steady-sate condition
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Fig.2 Water hammer pressure duration curve of the first node after the check valves
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Fig.3 Head envelope curve of whole pipeline after the pumping accident
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Fig.4 Air valves layout along the pipeline
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Fig.5 Water hammer pressure duration curve at the

node of check valves after installed air valves
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Fig.6 Air variation duration curve in the air

valves at the node after check valves
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Tab.1 Pressure calculation results before and after
installed combination air valves in part nodes

of pipeline
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&I 1)E -100.0 1.6x103 -3.0 339.0
A0 - 580 -100.0 2.2x10%  -6.0 347.0
A3-980 -100.0 1.3x10% —4.0 198.0
A9 - 960 -100.0 1.2x10% -8.0 144.0
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Fig.7 Head envelope curve of whole pipeline after installed air valves
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