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ABSTRACT

A BOUNDARY ELEMENT STUDY ON CORROSION IN HEAT
EXCHANGERS: EFFECT OF CATHODIC PROTECTION BY
SACRIFICIAL ANODES

BY

MAHDI MOHAMMAD ALIPOUR

Corrosion is the major cause of failure in different industries. Mathematical modeling is
considered as a powerful tool in analysis of corrosion problems. Numerical methods like Finite
Element (FEM) and Boundary Element (BEM) are extensively used by researchers for analysis of
corrosion and cathodic protection problems. In this work, BEM has been used to study the
corrosion in a heat exchanger with sacrifical anode cathodic protection system. A variety of
boundary conditions has been considered and the numerical aspects related to them have been
fully explained. In order to overcome the complexities associated with the analysis of corrosion in
a complicated structure like a heat exchanger, a simplifying method based on a concept called
“macroscopic polarization curve” has been used. To provide a basis for comparison, analysis has
been performed for two different configurations of sacrificial anodes. All computer calculations
of the BEM analysis have been performed by a self-developed program.
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