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Erosion simulation analysis of a 90° elbow in a heavy oil pipeline

SUN Yan CHEN YiMing WANG Bo WU YuGuo”~

(College of Petroleum Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract ; In order to study the erosion effect of sand particles in a heavy oil pipeline, computational fluid dynamics
(CFD) software has been used to establish a liquid —solid coupled discrete phase model ( DPM) erosion model
using a 90° elbow as a example. The SIMPLEC algorithm was used to calculate the change law for the erosion rate
at the bends in heavy oil pipelines for different temperatures, sand particle sizes and mass flow rates. The results
show that for the same flow state, as the temperature increases, the viscosity of the heavy oil and the erosion rate of
the 90° elbow both decrease exponentially. The maximum erosion point appears at the intersection of the 90° direc-
tion line of the elbow and the centerline of the side wall surface. Under turbulent flow conditions, the erosion rate
of the 90° elbow decreases with increasing sand particle size. The viscosity of the heavy oil has a significant restrai-
ning effect on the sand particles with large particle size, and the erosion rate is low. Under turbulent flow condi-
tions, the erosion rate increases with increasing mass flow rate of the sand particles. The viscous micelle layer
formed between the sand particles and the heavy oil near the wall has a certain mitigating effect on the erosion
caused by the increase in the mass flow rate.

Key words: heavy oil; erosion wear; discrete phase model (DPM) ; liquid —solid coupling; erosion rate
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