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Geometry Identification of Fixed-depth Internal Heat
Sources in Three-dimensional Test-piece Based on Surface

Temperature Measurement

CAO Ming-yu, FAN Chun-li, SUN Feng-rui

(Department of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The inverse heat conduction problem based on surface temperature measurement is not only

the key theoretical basis for the quantitative development of thermographic nondestructive techniques,

but also an important and difficult issue. To identify the geometry of fixed-depth internal heat sources in

a three-dimensional test-piece, the three-dimensional test-piece is simplified to a one-dimensional model

so that establishing the relationship between the measured temperature and the internal heat sources

in one-dimensional problem. The internal heat sources obtained can be corrected by the modified one-

dimensional correction method until reaching the stopping criterions thus the result identified can make

the error between the calculation temperature distribution and measured temperature distribution to be

minimum. Numerical test cases show that the method is effective and simple.

Key words: inverse heat conduction problem; fixed depth internal heat source; geometry identification;

modified one-dimensional correction method
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x=0

= h(Tf − T ),
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∣∣
y=0

= h(Tf − T ),
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z=0

= 0,
∂T
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y=Ly

= h(T − Tf),
∂T

∂z
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z=Lz

= h(T − Tf) (2)
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M Lx = 6 cm

H Ly = 5 cm

N Lz = 1.5 cm

JBIH H=0.75 cm

OJ�L λ=0.25 W/(m · K)

PIJJ�L h=10 W/(m2 · K)

MQKLNH Tf = 293 K
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E 2 jlXIkkmn (A �YlmZl B � σ=0 ml C � σ=0.2 ml D � σ=0.3 m)

E 3 jlnIkkmn�noopo 16 × 18 (A �YlmZl B � σ=0 m)
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E 4 jlFIkkmn (A �YlmZl B � σ=0 ml C � σ=0.3 ml D � σ=0.5 m)

< 2 DEFGHIJK

jl jlX jln jlF

utvu σ/ m 0 0.3 0.5 0 0 0.3 0.5

uvwPvu eARE / % 2.7 8.77 10.66 9.27 2.28 8.55 11.22
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