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Abstract

Different families of the Discrete Vapour Cavity Model (DVCMgateveloped, including the friction-
less, steady and quasi-steady friction models. A relamatiesipation approach is proposed to improve
the timing of pressure pulses predicted by the classic DV@iMhis approach, a friction correction
factor is introduced into the stegdyasi-steady friction term to reduce the local value of tissigation
term in regions facing with cavitation. The proposed apginoa completely consistent with the clas-
sical water-hammer framework. The importance of the stemhgi-steady friction term is investigated
by comparing numerical results offféirent DVCMs with the experimental data for various cawitati
problems. Based on a frictionless study, it is shown thaktbgists an unrealistic attenuation in pressure
pulses of the classic DVCM. For problems with high-intepgiawvitation, it is shown that the friction-
less, steady and quasi-steady friction models generatigiyme dfferent results, especially in terms of
the pressure pulses timing. Within the range describedeim@inuscript, the timing of the classic DVCM
pressure pulses can generally be improved by applying tyoped relaxation-dissipation approach on
the steadjguasi-steady friction term.
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1. Introduction

The water-hammer phenomenon, in fact, is a transient condition occurringhia thydraulic
systems. It describes thé&ects of generation, propagation and reflection of pressaxesvin

the system]]. Sudden or rapid changes such as pump failures and valsarel®in a system

of pipelines can cause water-hammg}. [During the water-hammer, large pressure oscilla-
tions can be observed. The pressure can increase and mayd=uage or even destroy the
hydraulic systems, or it can also decrease to reach to ouffaér the saturation (or vapour)
pressure whereaporous cavitation occurs. As a result, the hydraulic systems may experience
water-hammer along with the vaporous cavitation duringdient events3-5]. In the case

of vaporous cavitation, the liquid is vaporized and casi{igapour bubbles) are produced and
grown very rapidly f]. Due to the local vaporization of the liquid phase, two (are) liquids
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