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Numerical Study of Pressure and Inclination Effect on Initiation of
Slug Hydrodynamic I nstability in Channel

M. R. Ansari Associate Professor, Tarbiat Modares University, Department
of Mechanical Engineering

A. Daramizadeh PhD Student, Tarbiat Modares University, Department of
Mechanical Engineering

Abstract

In this paper the pressure and positive/negative inclination of transport line effect on initiation and development of
hydrodynamic slug instability is studied. In practical case pressure and inclination of the line have amajor effect on initiation
and development of slug as well as the flow rate of the line. Better understanding of these parameters will help the designers
to select a proper size of the line. The base of this methodology is on numerical solution of hyperbolic two fluid model
equations by means of a class of high resolution shock capturing methods. The results obtained for slug flow modeling in
horizontal duct were compared with two sets of experimental results. The good agreement of the present modeling results
with the experimental results of own and other investigators and aso grid independency study show the model is capable of
slug tracking and slug capturing and the numerical method which is used here can predict with high enough accuracy. It was
shown that in low pressures the growth rate of the wave is faster than high pressure condition and higher pressure has
damping effect on Kelvin Helmholtz instability. Other parameters such as the position of slug initiation and inclination effect
were investigated.

Keywords: Hyperbolic condition, Hydr o dynamical instability, Slug flow, AUSM DV, Two phase flow.
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