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Effect and Control on Temperature Measurement Accuracy of Real-time Temperature
Measurement System by Reflection Radiation and Detector Radiation Itself
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Abstract After introducing the temperature real-time measurement system using lasers InGaAs/I and pyroelectric
detector LiTaO; . this paper mainly discusses the effect and control on temperature measurement accuracy by
reflection radiation and detector radiation itself. Four measures on improving temperature measurement accuracy are
presented: The first is using water-cooled shelter plate and cooling the detector by water. The second is making the
detector head the measurement surface as vertically as possible. The third is choosing suitable wavelength
bandwidth. The fourth is making electrical compensation. Some necessary calculations and analyses are given.
Experimental results show that temperature measurement accuracy is suitable for requirement in the range of 400~
1200°C after taking these optimal measures.
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Fig. 1 Effect of reflection radiation on temperature measurement accuracy at different temperature and reflection ratio
(a) curvers of relative measurement error vs background temperature ate;, = 0. 54 and different temperature. 1: Ty =700 K; 2. T, =900 K;
3: Ty =1100 K; 4. Ty =1300 K; (b) curves of relative measurement error vs background temperature at Ty =900 K and differente,. 1: ¢,

=0.10; 2: e, = 0.35; 3: & = 0.60; 4; ¢, = 0.85
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Fig. 2 Schematic diagram of water-cooled shelter plate
1. detector; 2. water in; 3: water out; 4: water-cooled
’ ° shelter plate; 5: incident ray; 6: measurement surface
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Fig. 3 Effective analysis of shelter plate
(a) curves of relative measurement error vs background temperature ate; = 0.1, N = 35 and different temperature. 1: T, =700 K;2: T,
=900 K; 3: T, =1100 K; 4: T, =1300 K; (b) curves of relative measurement error vs background temperature ate, = 0.2, N = 35 and
different temperature. 1: Ty =673 K; 2: T, =873 K; 3: Ty, =1073 K; 4: Ty =1273 K; (c) curves of relative measurement error vs N at
ex = 0.2, Ty =673 K and different background temperature. 1: T, =1273 K; 2. T, =1073 K; 3. T, =873 K; 4. T, =673 K
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Fig. 4 Curves of relative error of measurement temperature T vs chopper’s temperature T’
(a) before water-cooling; (b) after water-cooling
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( 370~1040°C, ¢, =0. 52
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2.00 pm ( AA
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Table 1 Experimental data about measurement errors at

different temperature and H/R

Temperature /K 701|848(95410381279
40| Measurement errors /K |1.0[1.5]|1.9(2.1|2.4
H/R |30 612.0(2.1|2.4
20| Measurement errors /K |2.0 813.1]3.3|3.5
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