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Table 1  The calculation results of CGM

iterative initialization @ /(m2/s) a/(m%/s) iteration number m
5 4.011 894 133
10 -

K2 M SEENIELS

Table 2 The calculation results of CS

initial interval value a /(m?/s) a/(m%/s) iteration number m
[0,10] 4.011 894 9438
[0,20] 4.011 893 1217

F 3 B SBEENIHRE SR
Table 3 The calculation results of ICS

initial interval value @ /(m?/s) a/(m%/s) iteration number m
[0,10] 4.011 893 26
[0,20] 4.011 894 40
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Fig. 2 The influence of the measured point number Fig. 3 The influence of the nest number
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Table 4 The influence of the measured noise
/% a/(m*/s) iteration number m
0 4.011 894 40
1 4.022 928 41
3 4.044 994 39
5 4.067 059 39

3.2 FHEXEBHAHHIESEIER
HIHER 1 m, BIEIT A1) =2¢,k=1W/(m-C) A& 4 Frs, 35 RBP4 56 B 8ch
40 NEAEBATTHN 100 NPUHHZBATE. AL = 0.1 s, B2 s B 200 (9 18 3 SR 0 A Y B8, ROV AT B R 8K



166 VU PRI S AR S R BRI R KL

a, ¥t a = 4 m*/s JENTIR T = 0.25 (x, + 0.5)% + 0.25 (x, + 0.5)% + 4t + 41%

X,
Ty=0.25(x+0.5)+0.25(x;+0.5)> | I}.¢=-0.5"C/m
I,. T =025(xs+0.5)> +41+41” I,: T =0.25(x,+0.5)> +41+417+0.25
X
I,. q=0°C/m

B4 AR Al
Fig. 4 Boundary and initial conditions
3.2.1 MEFKEWHW

1 SRR EEUCR 24, o = 0% R BIR H 3,5,7,9 AN A5 B B it 4% S B A 4 SR n 4]
5 Ji7R.

a WHEZE 908 4.008 934, 4.010 310, 4.011 274, 4.011 723 m*/s, a MRS
A4 0.223% ,0.257% ,0.282% ,0.293%. EARIK K 5351 36,36,35,35. Fifi 5 I 5 45 &= 1 384 i
THRGE TG BERRAI AR B A A,

322 BREFHHW

S BCR B 34, 0 = 0% 3R 2,4 ,6,8 N1 S i i 45 B e 29 45 R K
6 fR.

a WS K 4.008 934, 4.008 934, 4.008 931, 4.008 931 m®/s, %255 N
0.223%,0.223%,0.223% ,0.223% . 35X E 5 R 36,28,22, 19,5508 I 2 A~ 5 Bk 2 LIRS
HER A 350 5 HER | R AR URBORE R 2.

o—— 9
—— n,=3 —— =2

— =S5 e ped

; —— n,=7 ——n=06
——n=8

—— n,,=9
5\ ,

1 6 11 16 21 26 31 36 1 6 11 16 21 26 31 36
iteration number m iteration number m
B 5 s 6 SHEERYR I
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Table 5 The influence of the measured noise

o/ % a/(m%/s) iteration number m
0 4.008 934 36
1 4.019 045 37
3 4.039 267 36
5 4.059 488 36
+ >\
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Identification of Thermal Diffusion Coefficients
for Transient Heat Conduction Problems
With Heat Sources

ZHOU Huanlin', YAN Jun'?, YU Bo', CHEN Haolong'
(1. School of Civil Engineering, Hefei University of Technology ,
Hefei 230009, P.R.China;
2. Steel Structure Construction Co. Ltd., China Tiesiju Civil Engineering Group,
Hefei 230088, P.R.China)
( Contributed by ZHOU Huanlin, M. AMM Editorial Board)

Abstract: An improved cuckoo search (ICS) algorithm was developed to identify the thermal
diffusion coefficients for inverse transient heat conduction problems with heat sources. The heat
conduction problem with heat source was transformed into one without heat source. The direct
problem was solved with the boundary element method. The thermal diffusion coefficient was
treated as the optimization variable, and the difference between the calculated temperature and
the measured temperature was taken as the objective function. The thermal diffusion coefficient
was optimized through minimization of the objective function with the ICS algorithm. Compari-
son between the results of the conjugate gradient method (CGM) , the cuckoo search (CS) al-
gorithm and the ICS algorithm indicates that the ICS algorithm is less sensitive to iterative ini-
tialization than the CGM, and the ICS algorithm has higher efficient convergence than the CS al-
gorithm. The numerical examples were devoted to the influences of the measured point num-
ber, the nest number and the measured noise. The result accuracy decreases with the measured
point number, and the iteration number decreases with the nest number. Moreover, the higher
the measured noise goes, the lower the result accuracy will be. The results show that the ICS

algorithm is accurate and efficient for the identification of thermal diffusion coefficients.

Key words: heat conduction; inverse problem; thermal diffusion coefficient; improved cuckoo
search algorithm; boundary element method
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