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Abstract

The dynamic behaviours of gas-liquid pipes arediliff to predict because of the complex flow
characteristics of gas-liquid two-phase flow angdfstructure interactions. In this paper, a dyrenmodel
capable of describing the characteristics of hygnadhicslug flow and fluid-structure interactions involgin
centrifugal force and Coriolis force is presentediestigate the dynamic behaviours of horizopipés
subjected to hydrodynamic slug flow. The motionagopn is solved using the finite element method.
Experiments are performed to measure the charsitsrof slug flow and dynamic behaviours of honitzd
pipes and to validate the theoretical results. fb&on of pipes under different two-phase flow paeters
are simulated, and some interesting and unexpeesedts are presented. Finally, the cumulativecefié
fluid-structure interactions and slug charactergstin the dynamics of the system is discussed.stindy is
helpful for understanding the complicated dynanghdviours of gas-liquid pipes and promoting pipelin
safety.

Keywords: Pipe conveying gas-liquid two-phase flow; Hydrodsric slug flow; Fluid-structure interaction;

Dynamic behaviours.

1 Introduction

A fluid-conveying piping system plays a crucialer@h various engineering applications such asanl/g
transportation, chemical processes, and powerraystgernal two-phase flow-induced vibration (FIig)
very important to secure the reliability and iniggof the system [1].

According to a historical research by Paidoussisissid [2], Bourrieres (1939) was the first to jisba
report on the dynamics of pipes conveying fluide©the past 40 years, hundreds of related studies een

reported, and the instability behaviours of flegiblibes subjected to internal single-phase flonois
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