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Measurement of normal emissivity of materials at low temperature
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Abstract: The measuring methods for normal emissivities of materials at —60—50 ‘C was explored.
To achieve accurate measurement of normal emissivity of materials at temperature range of —60 C to
50 ‘C, a measurement model of normal emissivity of materials was established based on the emissivity
definition. To shield the effects of environment stray radiation and atmospheric absorption, a
measurement facility of the materials at low temperature was built by utilizing a vacuum and liquid
nitrogen background channel. The normal emissivities of two samples (copper oxide and high
emissivity ceramic) were measured by this facility. The results show that normal spectral emissivities
of two samples decrease with wavelengths. Moreover, with temperature increasing, the normal
integral emissivity of the copper oxide keeps stable at the range of 0. 85040. 012 and that of the high
emissivity ceramic reduces by 0.124. Finally, the infrared spectral irradiation was acquired in higher
precision at a lower temperature condition, the measurement uncertainty of normal spectral
emissivities of materials at low temperature was analyzed. The results show that the relative expanded
uncertainty is less than 6.0%.
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Fig.3 Heating furnace for low temperature sample
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Fig. 6 Results of normal spectral emissivity of ceramic sample
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Fig. 7 Results of normal integral emissivity of ceramic sample
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Tab. 1  Uncertainty of evaluation measurement of normal
spectral emissivity of materials at low temperatures
) Standard .
Uncertainty of component . . Category
uncertainty/ %
Uncertainty of standard
T 0.05 B
blackbody emissivity
Uncertainty of temperature
0.5 B
of standard blackbody
Uncertainty of
1.8 B
temperature of samples
Uncertainty in measurement
. 2.0 B
of infrared detected system
Uncertainty of
' o 0.5 B
environmental radiation
Uncertainty of
0.5 B
wavelength measurement
Uncertainty caused
N 1.5 A
by measurement repeatability
Synthetic
_ 2.9
standard uncertainty
Expanded 6

uncertainty (k=2)
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