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Abstract: The Bentley Hammer software was applied to investigate the valve closing rules for the
QT project, a high-drop gravity-flow heterogeneous water pipeline network. By calculating and comparing
the hydraulic transient processes of the main pipe and branch pipes under multiple sets of different linear
valve closing durations and two-stage valve closing operations, the optimal valve closing rule was obtained
as follows: the main pipe performed a 40 s—=90%—160 s valve closing, and after an interval of 1.0 time the
water hammer wave phase length of the main pipe (T'...), the branch pipes performed a 30 s-80%-70 s
valve closing.The results showed that for water transmission systems with branch pipes, during two-stage
valve closing, when the time interval between the valve closing of the branch pipes and that of the main

pipe was 0.5-1.5 times T the water hammer pressure in the system could be effectively reduced.

r B

During linear valve closing, when the ratio k£ of the total valve closing duration of the regulating valve to
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the water hammer wave phase length was less than 10, prolonging the total linear valve closing duration

could effectively reduce the maximum water hammer pressure and the duration of pressure fluctuation.

However, when £>30, this method became ineffective. This conclusion applied to both ball valves and

butterfly valves with different valve characteristic curves. Two-stage valve closing with the same total

valve closing duration was more economical than linear valve closing, and staggered valve closing

between the main pipe and branch pipe was more economical than simultaneous valve closing.

Keywords:  high-drop gravity-flow;

two-stage valve closing; interval valve closing
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Fig.2 Pressure charactristic curves of main pipe and

branch pipes under same linear value closing duration
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Tab.2 Calculation results of main pipe pressure with different valve closing rules
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Tab.3 Calculation results of branch pipe pressure with different value dosing rules
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Tab.4 Calculation results of main and branch

pipes pressure at different valve closing intervals

i H no | t(nT,px)s | H'/m | X/% | h'/m | Y%
JClaI#OCH | 0 0 493 | 0 368 | 0

0.5 50 489 | 0.81 | 357 | 2.99

— 1.0 100 470 | 4.67 | 305 | 17.12

1.5 150 466 | 5.48 | 274 | 25.54

2.0 200 466 | 5.48 | 280 | 23.91
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Tab.5 Economic calculation results of water hammer protection of pipeline with different valve closing rules
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Fig.4 Variation curves of y and T, /¢, of main and branch
pipes with k£ under ball valve
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Tab.6 Calculation results of pressure in linear

closing valve of main and branch pipes of DQ

project
s SR | RS
i k B - ek ik /%
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15 300 42 69.75
5 40 72 13.89
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15 90 37 63.00
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