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Identification of corrosion thinning and fouling thickening

on the inner wall of a circular tube based on the inverse

heat conduction problem

ZHANG JingHao

XIONG Ping HAO RuiZhi

LU Tao "

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Taking a two-dimensional circular tube as the research object, a mathematical model of the two-dimen-

sional steady-state inverse heat conduction problem was constructed based on the direct heat conduction problem

(DHCP) of the finite element method and an optimization method based on the Levenberg —Marquardt (L-M) al-

gorithm. Through the combination of COMSOL and MATLAB, two types of defects—corrosion thinning and fouling

thickening on the inner wall of the circular tube—were quantitatively identified. In order to explore the validity and

accuracy of the model, several typical defects were employed for numerical calculations. The effects of the initial

value selection, the number of temperature measurement points and the temperature measurement error on the outer

surface of the pipeline on the accuracy of the inversion results were systematically analyzed. Numerical experiments

prove that the model can accurately identify the two types of defects on the inner wall of a circular tube, which has

good stability and noise resistance.

Key words: inverse heat conduction problems; defect identification; Levenberg —Marquardt(L—M) algorithm
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