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Limiting Water Hammer Characteristics of Gravity Flow Valve Closing and
Corresponding Valve Closing Law
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China)

Abstract: The closing of valves causing water hammer is a critical threat to the safety of long-
distance gravity flow water transmission projects in pipeline systems. The limiting water hammer
characteristics of the gravity flow valve closing were initially analyzed, and the resulting characteristics
could be divided into two stages. The first stage involved the recovery of static water head value, during
which the pipeline pressure showed a rising trend that was controlled by the valve closing rate. The second
stage involved the fluctuation section of water hammer pressure. As the pipeline pressure returned to the
static water head value, the water hammer wave became gradually more apparent, and the maximum
pressure was controlled by the valve closing rate in this section. The theoretical formula for the maximum
limit of water hammer pressure was further derived. It was explained that the maximum water hammer
pressure depended on the second stage valve closing law of long-distance gravity flow water transmission
projects, in combination with the characteristics of water hammer. Using an actual long-distance gravity
flow water transmission project as a case study, this paper simulated the transition process of end valve

closing, analyzed the water hammer pressure of the system under different valve closing laws, and verified
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the water hammer characteristics and theoretical calculation formula of gravity flow valve closing. Based

on this rationale, a method for selecting the rate of valve closing and the opening of the break point was

proposed.

Key words: gravity flow;
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Fig.1 Schematic diagram of gravity flow water

transmission system
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Fig.2 Process line of pressure change in front of valve
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Fig.3 Schematic diagram of valve closing water hammer
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Fig.4 Profile of water transmission pipeline
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Tab.1 Calculation results of different schemes of

one-stage linear valve closing
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Fig.5 Process line of pressure change in front of valve in

schemes d, e, fand g
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schemes a, b and ¢
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Tab.2 Calculation results of different schemes of

two-stage linear valve closing
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| ke Kz, ks A IR . Ff ) /s
JEJ3/m

1 1/60 | 0.700 | 1/600 | 72.41 | 112.15 | 438.00
2 1/60 | 0.650 | 1/600 | 85.75 | 112.14 | 411.00
3 1/60 | 0.590 | 1/600 | 100.72 | 112.15 | 378.60
4 1/90 | 0.585 | 1/600 | 100.84 | 112.13 | 388.35
5 | 1/120 | 0.577 | 1/600 | 100.72 | 112.14 | 396.96
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