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Attenuation Analysis of Hydraulic Transients With
Laminar-Turbulent Flow Alternations

WAN Wu-yi, ZHU Song, HU Yun-jin
( College of Civil Engineering and Architecture, Zhejiang University,
Hangzhou 310058, P. R. China)

Abstract: An improved compound mathematical model was established to simulate attenuation
of hydraulic transients with laminar-turbulent alternations, usually occured when pipeline flow
velocity fluctuates near the critical velocity. Laminar friction resistance and turbulent friction
resistance were considered respectively in this model by applying different resistance schemes
to the characteristics method of fluid transient analysis. The hydraulic transients of valve clos-
ing process were simulated using the model. More reasonable attenuation of hydraulic transi-
ents was obtained. Accurate attenuation is more distinct than that obtained from traditional
models. The research shows that hydraulic transient is a type of energy waves, and its attenua-
tion is caused by friction resistance. Laminar friction resistance is more important than turbu-
lent friction resistance if the flow velocity is smaller than the critical velocity. Otherwise turbu-
lent friction resistance is more important. Laminar friction resistance is important in the attenu-
ation of hydraulic transients for valve closing process. Therefore it is significant to consider dif-
ferent resistances separately in order to obtain more accurate attenuation of hydraulic transi-

ents.

Key words: fluid transient; laminar flow; turbulent flow; method of characteristics( MOC)
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