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Numerical Investigation of Asphaltene Chemical Reaction Fouling Inside Twisted
Trilobe Tube

Mahdi Jamali
Ali” Akbar Abbasian/Aran

Mechanical Engineering Faculty, University of Kashan, Kashan, Iran

Mechanical Engineering Faculty, University of Kashan, Kashan, Iran

Abstract

This study has numerically investigated the effect of employing a trilobe twisted tube as a substitute for conventional smooth tubes
in shell-and-tube heat exchangers on coke deposition caused by the surface chemical reaction of asphaltenes. The flow was assumed
to be three-dimensional, transient, and turbulent, with an operational period of 1800 hours. The governing equations were solved
using the finite volume method, employing the shear stress transport (SST) version of the k- turbulence model. Simulation results
showed that the trilobe twisted.tube significantly reduced fouling compared to the smooth tube under identical conditions. The
maximum coke concentration and outlet velocity decreased by 42% and 29%, respectively. Moreover, Deposition was found to be
non-uniform along the tube wall due to. the role of wall shear stress and formed secondary flows in tubes, where regions of higher
shear stress experienced lower grade of fouling. Wall shear stress in the trilobe tube was up to 158% higher than in the smooth tube
in these locations. Collectively, these findings highlight the potential of trilobe twisted tubes in mitigating fouling and improving the
operational efficiency of heat exchangers.

Keywords: Asphaltene, Heat Exchanger, Trilobe Twisted Tube, Chemical Reaction Fouling, Fouling Reduction Methods,
Numerical Simulation of Fouling
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