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Numerical Simulation of Erosion Characteristics of Atmospheric

Distillation Tower Overhead Heat Exchanger Outlet Pipe
OU Guo fu s Al-barakani A. Ahmed, XU Jian, YE Haojie s JIN Haozhe
(Institute of Flow Induced Corrosion, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In a case study of erosion failure of overhead heat exchanger outlet pipe of atmospheric
distillation tower in petrochemical industry, the distribution of corrosive medium in multiphase flow is
calculated using the process simulation software Aspen and a detailed three-dimensional flow filed of heat
exchanger outlet pipe is obtained by computational fluid dynamics (CFD) software Fluent. The results
show that the corrosive medium existed in oil, gas and water, and the pipe wall will be corroded by
corrosive aqueous solution. The generated corrosion products protective film fall off and regeneration
rapidly with the effect of wall shear stress which accelerated the corrosion damage of pipe. The water
phase is mainly concentrated on the outer edge of the pipe, and the water phase volume fraction is
gradually reduced from outside to inside. The wall shear stress of elbows and straight pipes are gradually
increased along the flow direction on the outside that corrosive solution gathered. The inside wall along the
flow direction from entrance to 30° of the fourth elbow, the outside wall from 30° to exit section of the
other four elbows, and the outside wall of straight pipe between the third and fourth elbow are failure
high-risk areas with maximum water phase volume fraction and wall shear stress. And the results of
simulation and wall thickness measurement are basic coincidence.

Key words: heat exchanger pipe; erosion characteristics; process analysis; numerical simulation
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