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Identification of inner point heat sources based on thermographic
temperature measurement

Jia Wendou, Fan Chunli, Sun Fengrui, Yang Li

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

Abstract: Identification of inner heat source based on surface temperature measurement can find many
applications such as in thermographic nondestructive defection, in microbial fermentation and in
ammunition and food storage fields. Genetic algorithm was used to study the identification problem of the
heat source term. The factors affecting the identification results were analyzed. Numerical examples
proved that the method can provide a good solution to the parameter identification problem of inner point
heat source. The identification results of position and strength are accurate when multiple point heat
sources are identified simultaneously. Only the identification result of the position has a deviation when
the point heat source is far from the unique temperature measurement boundary. The identification results
of positions and strengths of point heat sources are accurate when the standard deviation of the
temperature measurement error does not exceed 1.0 C.
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Fig.1 Three-dimensional model with liner heat source
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Fig.2 Two-dimensional model of heat source identification
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Tab.1 Identification results of strength with different
numbers of point heat sources
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Tab.2 Identification results of strength in different

searching intervals

Searching interval/W-m-2 go/W -m=2 g/ W -m-=2
(10 000, 4 000 000) 400 006 799 996
(50 000, 2 000 000) 399 993 799 996

(200 000, 1500 000) 399 997 800 006

3.1.3 R & n Rz 8

/N A3 AT IO A 5L A ) 8 BBOGT i PG iR R R
SIS, DA R ) SRR 1.2 4 AR R
), S I B B B8R B AN () AT BB X 1R 1) 45 R 5 )
AR 15 AR W] A 0.6x10° W - m~2 4 i 1
IS SuRLO NN PN BNCE SURT O PN B R S
MG () B, A AR 5 3 A TR0 5 5 R SF 430 0 5%
2033,

R 3 AENMERBATHREIRANER
Tab.3 Identification results of strength with different

numbers of temperature measuring boundaries

/W -m-=2 /W -m~2 Qs/W - m-=2 en
599 942 600 027 600 028 0
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Tab.4 Identification results of strength under

different temperature measurement errors

ol C gy/W-m-2 gs/W-m™2 en/%
0.5 991 223 605 635 0.91
1.0 983 092 632 426 3.55
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temperature measuring boundaries are different
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Tab.5 Comprehensive identification results of
strength with different numbers of point
heat sources
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Tab.6 Comprehensive identification results of
strength under different temperature
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