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Numerical simulation of the erosion wear of pipes with a low
concentration of particles and multiphase flow

WANG Bo KANG Kai KUAI ChuTing XU Xin WANG Lu”

(School of Petroleum and Natural Gas Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract: Erosion and wear by liquid —solid multiphase flow can seriously affect the service life of pipelines. The
Mixture-DPM bidirectional coupling model in Fluent software has been used to study the flow field change of an
oil —water multiphase flow pipeline with a low concentration of particles. The overall erosion rate distribution of the
gathering pipeline has been analyzed, and the locations of serious erosion rate in different parts have been identi-
fied. In order to further analyze the factors influencing erosion wear, three different inlet flow velocities and crude
oil moisture contents were selected for a comprehensive comparative analysis. The results showed that the maximum
erosion wear zones of different pipe fittings vary. The wear area of a 90° elbow is mainly located on the outer arch
wall, the wear area of a tee is mainly located on the right wall of the lower branch pipe, and the wear area of a
gradual shrinkage pipe is mainly located on the throat area and outlet. A blind tee pipe forms a small vortex in the
final third of the blind end and the wear area is mainly located at the intersection of the blind end and the branch
pipe, and the right wall of the lower branch pipe. The erosion rate increases exponentially with increasing inlet flow
velocity, with an exponential coefficient of 1. 89. The erosion rate shows an inverted “U” shape with increasing
crude oil moisture content. When the moisture content is 20% , the erosion rate reaches a maximum.

Key words: low concentration; multiphase flow; gathering pipeline; erosion wear; numerical simulation
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