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Research on error analysisand correction of infrared
temperature measurement-for _curved surface
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Abstract : Experiments and theory.analys s were carried out to investigate the character-
istics of temperature measurement usng thermal imager for curved surface. According to the
theory of infrared thermometry techniques,the infrared radiation characteristics of curved
surface essentially have no difference with flat surface ,both of which can be described by the
same mathematics expresson. The essential reason which induces the measuring error of in-
frared thermal imagery for curved surface is that equivalent face of the measured surface no
longer satidfies the diff use body hypothess,owing to too large included angle of the normal
direction of curved surface and the measuring direction of infrared thermal imagery. The
temperature measuring accuracy can be improved by measuring the local emissvity for the re-
gion where the diff use body hypothesisisinvalid for its equivalent face.

Key words: infrared temperature measuring; curved surface; diff use body hypothess;
emissvity
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Fig.1 Sketch map of experimental system ’
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Fig.2 Infrared thermal imagery
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Fig.6 Location of infrared camera

il /K

B 7 ) B

Fig. 7_-Temperature contour

360 T T T T T T T
350+ 4
o
o o
v 340 - ]
g o " Q
£ 330} 0 1
g o
g o
& 3204 = LR. camera data .
o Real temperature
310+ ]
300 L 1 1 1 Il L PR
1 2 3 4 5 6 7

Points

P 8 £ A PR RSO 45 2 T ik BE 55 3 S U E X P
Fig.8 Comparison of the surface temperature
measured by infrared camera

and real temperature

25
4 5 :
6 , 4 5
(10) 4 5
, 068 0. 66
: (8) 4
: 4 5

360

3501 i

w
H
(=)
T
[ 2
1

Temperature/K
b}
(=]
o

()
3%
(=
T

[ 3
1

L.R. camera data

o Modified camara data
310k a Real temperature i
WA= 7
Points
9

Fig.9 Comparison of the infrared camera measuring
surface temperature with emissvity
modified and real temperature

1)

2)

3) :



307

[1]

[4]

[5]

Scherer J ,Witting S,Morad K et a.Jetsin a crossflow:
efectsof hole spacing to diameter ratio on the satia dis
tribution of heat trander[ R]. ASME Paper 91- GT-356.
Blair M F ,Lander R D. New techniquesfor measuring film
cooling effectiveness [J]. ASME Journal of Heat Trans
fer ,1975,97 :539-543
Gritsch M, Schulz A ,Witting S. Adiabatic wall tempera
ture measurements of film cooling holes with expanded ex-
its[J]. ASME Journa of Turbomachinery, 1998, 120:
549-556.
Kohli A ,Bogard D G. Huctuating thermal fieldin the near-
hole region for film cooling flows[J]. ASME Journa of
Turbomachinery ,1998 ,120: 86-91

) , . [J].

,2002,18(8) :830-833

[6]

(7]

(8l

[9]

GUO Daofeng, WAN G Jiasen,LIU Zhongg. Research of
spherical attribution[J]. Chinese Journal of Medica Ima
ging Technology ,2002 ,18(8) :830-833 (in Chinese)

, . [M]. ,1988:
3538
ZHANG Weili ,SONG Guangli. Infrared thermal imagery
[M]. Bejing: New Time Press,1988:3538 (in Chinese)

[J1. ,

1999 ,21(4) :20-24.
YANG Li. Caculation and error analyss of temperature
measurement using thermal imager[J]. Infrared Technolo-
gy ,1999 ,21(4) :20-24. (in Chinese)

, . [M].

,2004 :28-34.
ZHANG Jiang , FANG Xiaoping. Infrared physcs[ M].
Xi' an:Xidian University Press,2004:28-34 (in Chinese)

, . [M].4 . : ,
2006 :366-372
YAN G Shiming , FTAO Wenquan. Heat trander [ M]. 4th
ed. Bdjing: High Education Press,2006;366-372 (in Chi-

nese)



