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Numerical simulation research for the effect of particle

shape on the erosion wear in elbow

LI Zhendong, XU Lei, BAO Shiyi
(Institute of Process Equipment and Control Engineering, Zhejiang University of Technology, Hangzhou 310023)
( Engineering Research Center of Process Equipment and Re-Manufacturing of
Ministry of Education, Hangzhou 310023)
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310032 )
Abstract

In order to study the effect of solid particles of different shapes in the gas pipelines on the erosion wear charac-
teristics of the elbow and predict the wear distribution of the inner wall of the elbow after being impacted, computa-
tional fluid dynamics (CFD) is used to calculate the gas flow. The discrete element method (DEM) is used to cal-
culate the particle motion, and the non-spherical particles are described by the super-ellipsoids model. The shear
impact energy model (SIEM) is used to calculate elbow wear. The simulation results show that, under the same gas
velocity, although the difference of the movement of particles of different shapes in the elbow is not evident, the
corresponding wear condition of the inner wall of the elbow is significantly different from each other: the closer the
particle shape is to the square, the higher the maximum wear rate in the elbow, and the wider the range of serious
wear. But the position of the maximum wear rate will tend to be stable. The probability of sliding friction of prolate
ellipsoid particles in the elbow is higher, while the probability of rolling friction of oblate ellipsoid particles is high-
er, which causes the total wear rate of prolate ellipsoid particles on the elbow to be higher than that of the oblate el-
lipsoid. Comparing the influence of particle shape on the wear of the elbow under different gas velocities, it can be
found that larger gas velocity only homogeneously increases the wear of the elbow and the maximum erosion zone
will not change.

Key words: discrete element method, elbow, erosion, wear, particle shape, gas-solid two phase flow, unidi-

rectional coupling, gas velocity
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