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Fig. 1 The example of non-dimension wavelength of emissivity function
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Fig. 2 The curve distribution of the emissivity function
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Fig.3 The curve distribution of the emissivity function
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Fig. 5 The curve distribution of the improved
emissivity function(m=—0. 6)
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Fig. 6 The curve distribution of the improved

emissivity function(m=0. 85)
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Fig. 7 The fitting curve of the normal
spectral emissivity of copper
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Fig. 9 The fitting curve of the normal
spectral emissivity of molybdenum
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Table 1 The fitting curve parameters of the normal spectral emissivity
A T, K ao m N XZ DoF r
il 1262 0. 422 9440. 021 34 —0. 828 4440. 035 56 0.702 06+0. 109 53 0. 000 48 6 0.973 41
1264 0.403 5740. 024 12 —0. 872 0640. 043 03 0. 7653 3+0. 136 09 0. 000 63 6 0. 966 52
1 326 0. 430 224-0. 018 90 —0.834 05£0.031 32 0. 732 8340.099 48 0. 000 38 6 0.9799 6
i 1510 0. 475 0040. 001 23 —0.076 872£0. 003 20 0. 934 3840. 088 58 1. 523 5E-6 2 0.996 28
1735 0. 486 5940. 003 14 —0. 069 0840. 008 00 0.976 324+0. 255 93 9. 9354E-6 2 0.972 20
#H 1 600 0.463 914-0. 004 79 —0.352 63£0.012 00 1. 389 63£0. 132 27 0. 000 04 5 0.992 45
2 000 0. 439 7540. 001 83 —0. 375 832£0. 004 25 1.124 48+0.036 97 4. 3903E-6 5 0.999 09
2 800 0. 383 7740. 003 31 —0. 386 824-0. 009 23 1. 323 7340. 093 85 0. 000 02 5 0.996 05
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2 000 0. 473 254-0. 000 31 —0.117 294£0. 000 63 0. 851 6740.012 63 1. 9E-7 8 0.999 43
2 400 0. 470 1640. 000 84 —0.129 484£0.001 72 0. 867 5340. 032 28 1. 4513E-6 8 0.996 42
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Analyses of Spectral Emissivity in Radiation Temperature
Measurement

FU Tai-ran' , CHENG Xiao-fang”, ZHONG Mao-hua', YANG Zang-jian®

1. China Academy of Safety Science & Technology, Beijing 100029, China

2. Department of Thermal Science and Energy Engineering, University of Science and Technology of China, Hefei 230027,
China

Abstract The complexity of the spectral emissivity of actual surfaces is the key point in the research and applications of radiation
temperature measurement, resulting in the difficulty in the achievement of the temperature measurement. In the present paper,
based on the discussions of the Taylor expansion, the non-dimension wavelength and the exponent, the authors describe the
mathematical expression of the spectral emissivity of actual surfaces, and establish the general spectral emissivity function.
Through the fitting of experimental data of the spectral emissivities of different metals at different temperatures, the applicability
of the spectral emissivity function is verified which especially becomes the fundamental in the research of primary spectrum py-

rometry.
Keywords Radiation temperature measurement; Spectral emissivity; Temperature; Primary spectrum pyrometry
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