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Impact of Regulating Valve’s Position on Water Hammer in Inverted Siphon
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Abstract:  Given that the long-distance and high-drop inverted siphon pipeline exhibits V-shaped
characteristics, the placement of regulating valves at various positions along the pipeline can significantly
influence both the pressure distribution within the pipeline system and the overall project investment. Five
regulating valve positions were strategically selected along a long-distance and high-drop inverted siphon
project in Gansu Province, and a comprehensive water hammer simulation analysis was conducted for the
on—off valve operation using HAMMER software. When the regulating valve was set within the range of
positions 2 to 5, the pipeline pressure generally complied with the specification requirements. When the
pipe diameter was relatively small and the terminal outlet pool possessed regulating capacity, positioning
the regulating valve in the front section of the inverted siphon pipeline could effectively decrease the
pressure level of the pipeline downstream of the valve, thereby reducing overall project costs. The
regulating valve located at the lowest point and rear section of the pipeline had minimal impact on the
pressure surge caused by water hammer. Therefore, the installation of water hammer protection equipment

at the lowest point of the pipeline should be carefully evaluated to avoid over-protection.
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Fig.1 Schematic diagram of regulating valve’s position
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Fig.2 Variation curves of pressure and flow rate
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Fig.3 Change in flow rate of entering the end reservoir

after closing the valve
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Fig.4 Schematic diagram of pressure envelope
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Fig.5 Schematic diagram of pressure envelope
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