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Effects of Valve Characteristics and Pipe Diameter on Water Hammer Phenomena
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Abstract

The water hammer phenomena mean that the dynamic loads are induced on the pipe, the pipe
support and the equipments in the system due to the sudden change of the flow velocity inside the pipe.
The sudden changes are mainly caused by the valve sudden on/off and pump sudden start/trip. To develop
a selection criterion of the parts to be analyzed for the water hammer, the effects of the valve
characteristics and pipe diameter on the water hammer are analyzed. The analyses using Method of
Characteristics(MOC) show that the effects of the valve pressure difference and the valve opening time

are very significant, but the effects of the pipe diameter are not dominant.
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E 1 FHd HFSE (D=35ft)
01% 1= 3z 5%
Ap=2167 psi 17033 psia 11269 psia 5618 psia 4458 psia
Ap=1301 psi 12572 psia 9442 psia 4764 psia 3665 psia
Ap=434 psi 6484 psia 5725 psia 3294 psia 2102 psia
Ap=43 psi 315 psia 312 psia 239 psia 174 psia
F2. HAd HF4E (D=1ft)
0.1% 1= 3z 5%
Ap=2167 psi 13708 psia 10321 psia 5464 psia 4382 psia
Ap=1301 psi 10312 psia 8327 psia 4589 psia 3582 psia
Ap=434 psi 4940 psia 5358 psia 3073 psia 1986 psia
Ap=43 psi 229 psia 231 psia 192 psia 152 psia
] 160 ft | 40 ft
- VI‘ Ll
H
air pocket
. — \
. valve opens
reservoir
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