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Table 1  Mean relative error values for Case 1 and Case 2
&/ %

o
Case 1% Case 2% Case 1" Case 2"
0 0. 00002 0. 00002 0. 00002 0. 00002
0.1 0.42877 0.32139 0.34292 0. 24256
0.2 0. 75064 0. 68423 0.91401 0.61710
0.5 1. 80000 1.61171 1.79302 1.51272
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Table 2 Mean relative error values for Case 3

&/ %
[oa
Oou) goou) 180021) 27Ooa) Oob) 9oob) 18001)) 2700b)

0 0. 00002 0. 00002 0. 00002 0. 00002 0. 00002 0. 00002 0. 00002 0. 00002
0.1 0.34821 0.32425 0.34821 0.37603 0.38228 0.35514 0.38228 0.41394
0.2 0. 59767 0.55644 0. 59768 0. 64554 0.61143 0. 56856 0.61143 0. 66133
0.5 1. 88437 1.75182 1. 88437 2.03875 1. 806 50 1. 68099 1. 806 50 1.95239
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Rapid estimation of the transient temperature of the inner wall in a

two-dimensional pipe for the inverse heat conduction problem

ZHANG JingHao LU Tao® XIONG Ping HAO RuiZhi ZHOU ZhaoChun
TIAN Yuan CHEN BaiYu ZHANG QiQ:

(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 transient heat conduction inverse problem has been constructed based on the forward heat conduction problem
of the control volume integral method and the optimization algorithm based on the conjugate gradient method. The
Gauss —Seidel point iteration method and the tridiagonal matrix algorithm (TDMA) line iteration method were used
to solve the discrete equation of the heat conduction problem. In order to study the accuracy and speed of the two
models (the Gauss —Seidel point iteration method and the TDMA line iteration method) three kinds of internal wall
temperature change laws were set. The external wall temperature value obtained from the positive problem was used
as the input of the inverse heat conduction problem. Standard normal random measurement errors were introduced
in order to discuss the impact of measurement errors on the accuracy of the inversion results. Numerical results con-
firm the accuracy and noise resistance of the two methods. The inner wall temperature fluctuation value can be rap-
idly inverted by means of the TDMA line iteration method which has a faster solution speed than the Gauss —Seidel
point iteration method.

Key words: inverse heat conduction problem; conjugate gradient method; control volume integral method;

Gauss —Seidel point iteration method; tridiagonal matrix algorithm ( TDMA) line iteration method
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