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Abstract 

Erosion caused by particles transported in pipes is a major concern in industrial 

processes. To describe the erosion behavior in elbows, the flow field, particle 

trajectories, and relationship between the maximum erosion zone and influencing 

factors were investigated by using computational fluid dynamics (CFD). The accuracy 

of the presented method was verified by experimental data available in the literature. 

Good agreement between the predictions and experimental data was observed. 

Furthermore, the particle diameter, pipe geometry parameters, and operating 

conditions in pipeline transportation were analyzed to determine the maximum 

erosion zone. The results show that (1) the Stokes number for particle motion in the 

elbow has a certain effect as the particles move with the eddy but has no decisive 

influence on the location of the maximum erosion zone; (2) the erosion zone is 

directly related to the particle diameter; and (3) increasing the radius of curvature will 

change the flow field in the pipe and, in turn, the location of the maximum erosion 
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