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Abstract

Erosion damage is common in many industries and one of the flow components which may
experience severe erosion rates is choke geometry. Choke valves in wellhead or well completion
may experience such conditions. In the present study, Computational Fluid Dynamic (CFD) was
employed to calculate erosion for a choke geometry constructed of aluminum. The Eulerian-
Lagrangian approach was utilized for continuous and discrete phase calculations in which different
turbulence models were implemented to investigate the importance of erosion mechanisms in the
choke geometry. Meanwhile, various erosion models were examined to achieve accurate erosion
prediction. Afterward, two modifications in the geometry were made to see how erosion will be
changed in different sections. It was revealed that the modifications can affect the dominating
erosion mechanisms and newly designed profiles can reduce the erosion rate in different parts of
the geometry significantly. Finally, erosion rate for carbon steel material which might be found in
the oil and gas production systems was compared with the one of original aluminum case and it was
found that thickness loss rate for the carbon steel case is one-third of the aluminum one in the most
parts of the choke and much smaller on contraction plane.
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1. Introduction:

Erosion caused by solid particles carried with the fluid is common in many industries. In some
cases such as oil and gas production, it is not possible to eliminate the solid phase. The extent of
erosion damage depends on the flow conditions and the equipment geometry. Regarding the
geometry, cases like elbow and choke in which the direction of flow-streamlines is changed
considerably, there is the risk of high erosional damage. As a part of the production system, chokes
which might be found in wellhead downstream or well completion are considered as equipment
with high erosion rates.
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