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Table 1  Comparison between the finite difference method and the complex variable differentiation method

h finite difference method complex variable differentiation method
10712 0.303 257 42 0.303 265 33
107 0.303 090 89 0.303 265 33
1071 0.305 311 33 0.303 265 33
1071 0.277 555 76 0.303 265 33
1071 0.555 111 51 0.303 265 33
1077 0.000 000 00 0.303 265 33
1075 0.000 000 00 0.303 265 33
107% 0.000 000 00 0.303 265 33
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Table 2 Effect of random noise on the inverse results

random noise 8 /% ko /(W/(m-C)) relative error e /% iteration number n objective function J(p)
0 399.99 0 10 1.07E-5
0.5 403.05 0.76 25 3.87E-1
1 396.11 0.97 17 1.88

R 3 BEHLN 2T SLE S A

Table 3  Effect of random noise on the inverse results

random noises . relative errors of kg relative errors of A jteration number  objective function
5/% Fo /Wm0 ey, /% ! ey /% n J(p)
0 400.04 0.01 4.99 0.20 30 5.75E-5
0.5 402.02 0.51 4.56 8.80 44 1.37E-1
1 403.51 0.88 4.07 18.60 44 1.83E-1
4 4 i
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SRR BN T AR, BB B BE R AR L B SBOAR [a] F) ek 1) 2D R I e i, )2
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Identification of Temperature-Dependent Thermal
Conductivity for 2-D Transient Heat
Conduction Problems

ZHOU Huan-lin, XU Xing-sheng, LI Xiu-li, CHEN Hao-long
(School of Civil Engineering, Hefei University of Technology ,
Hefei 230009, P.R.China)
( Contributed by ZHOU Huan-lin, M. AMM Editorial Board)
Abstract: The temperature-dependent thermal conductivity was identified for 2-D transient
heat conduction problems with the boundary element method ( BEM). The nonlinear governing
equations were transformed into linear ones through the Kirchhoff transformation. The BEM
was used to build the numerical model for the 2-D transient heat conduction problems. The in-
version parameters were defined as the optimization variables. The quadratic sum of residual er-
rors between the calculated temperature values and the measured temperature values at the
measuring points was regarded as the objective function. The complex variable differentiation
method was employed to compute the gradient matrix of the objective function. The gradient-
regulation method was developed to optimize the objective function. Effects of the time step
length, the number of measuring points and the random noise on the inverse results were dis-
cussed. With decrease of the time step length and increase of the number of the measuring
points, the converging rate quickens. With decrease of the random noise, the results grow accu-

rate. Numerical tests show the effectiveness and stability of the presented method.
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