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Flow chart of the true temperature obtainment by pyrometer
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Fig. 2 Flow chart of the true temperature obtainment by pyrometer after the introduction of the new method
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Table 1 Calibration values for simulation
2y HEE/V
WE/C 1.1ym 1.Opm 0.9 pym 0.8 ym 0.7 ym 0.6 ym
T 2. 994 2.206 1. 437 0. 784 0. 329 0.092
T, 4. 654 3.583 2.463 1. 438 0. 658 0. 206
T; 9. 837 8. 159 6. 143 4. 020 2.131 0.812

FUPARERE S T AR EEMA — 1M iR2E K& T,
bR E EIA 120 MR 220 T A RO K E . HEIE 3 iy
W/NRZEM L R, B3 i RIRZEMARN T M T,
A4 2 (EL A I 10 R — 100 AR 22 3H A8k . B 3 hy
Fofty gi AR DU ALER 1 bR E (B £ 120 R BEAL R 22 Z ) »
A5 ) B A 50 I (L A R R 8 22 19 DL



2354 itk 5 k4 A

3T E

—=&— Min errors

—®— Max errors
i OTE/"/:/
<4

v
c\\c . L 4 A . .
g M A

d 1 < 4

50 « o ’
v

v

2 %

|

T T T T

0.6 0.7 0.8 0.9 1.0 1.1
Wavelength/um

B3 AMEKENENIRE

Fig. 3 Relative errors of the effective wavelength values
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Table 2 Effective wavelength values for simulation (pm)
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W1 e 2 WiE 3 JEHE 4 JEIE 5 i 6
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Fig. 4 Relative errors of the true temperature values
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Table 3 Calibration values of the pyrometer

. W EfE /Y

bR N7t s i s 33t M3t A3 s 33t
L/ C i ik ik ik i i
e Wil @i e M3 B4 @5 EiE 6
1 500 0.728 0.991 0. 543 0.278 0. 243 0. 081

1 600 1.110  1.555 0.887 0.472 0.435 0.155
1700 1. 621 2.330 1.377 0.760 0.733  0.278
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Table 4 Comparison of effective wavelengths

obtained by two methods (pm)

PWF f5 & i BOEP R e MRTEOE

I A P Al /%
1.028 1. 027 —0.001 —0.1
0. 962 0. 962 0 0.0
0. 882 0. 883 0.001 0.1
0.812 0. 819 0.007 0.9
0.746 0. 744 —0. 002 —0.3
0. 681 0. 668 —0.013 —1.9
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Table 5 Comparison of true temperatures
obtained by two methods (K)

— —
% /s JQ%QEE ﬁgﬁgﬁ i3t i 2%
3 1949.6 1 949.6 0
4 2024.7 2034.7 0
5 2170.9 2170.9 0
6 2 050.4 2 052.8 2.4
7 2 069. 8 2 067.8 —2
8 2 099.9 2 098.9 —1
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Study on Effective Wavelength Calibration Method of Multispectral
Pyrometer
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1. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China
2. Xi’an Aerospace Power Institute of Measurement and Control Technology, Xi’an 710025, China
Abstract For the problem that the effective wavelength cannot be obtained because the signal is too weak due to fiber coupling
during wavelength calibration of optical fiber multi-spectral pyrometer, a new effective wavelength determination method is pro-
posed based on the data of temperature calibration. Based on the Planck’s law, a new method for solving the wavelength is pres-
ented, combining with the calibration value ratios of different calibration temperature points. Compared with the traditional
method of effective wavelength calibration, the new method proposed in this paper not only provides a new way to get the effec-
tive wavelength fast, but also avoids the complexity of the wavelength calibration process. Simulation and experiment were used
in this paper to verify the feasibility and effectiveness of the new method. The simulation results showed that the new method
which was feasible to get the effective wavelength had the anti-random error ability, and the relative error between the true tem-
perature calculation value based on the effective wavelength and the actual value was less than 0.7%. The experimental results
showed that the new method could get the effective wavelength of each channel, and further verify the effectiveness of the pro-
posed method. The new method proposed in this paper can also be applied to other multi-spectral pyrometer, providing a theo-
retical basis for the development and application of the multi-spectral pyrometer.
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