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Multi-spectral temperature measuring system
based on photoelectric detection
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Abstract ; In order to achieve non-contact high temperature measurement, multi-spectral fast-response temper-
ature measuring system adopting multichannel photoelectric detectors is designed based on multispectral radia-
tion temperature measured theory. The measuring principle, the system structure and calibration of the meas-
uring system is elucidated and analyzed. The spectral response coefficient is standardized by the tungsten
lamp. Experiments are carried out by measuring the temperature of the standard radiation source, demonstra-
ting that this device is reliable in high temperature measurement.
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Fig. 1  Relationship between the emissivity of spectral

power density and wavelength at different tem-

perature
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Fig.2  Structure schematic of temperature measuring device

ARG TAER AR ME BB B MER I DX, Ff
DI 2 7 1 8 S 530 2R G iy 1) U L e
A AN RS, &L G A GETE,
S NGERITCTE— 7 WA OG5 2 T R ik
£ R E OGRS, Za i AZ T4tk
B3] AR A R D615 5 8 3k 00 B 31) e A G R
5T, A S e R SR S T A TR
SEALT AR ERI R4 50 g e o7 1A B A —
NS R ST B 3 Aok 22 YA e P S e R U
IS A X S TR
3.2 BT REIRNES

D2 5 1 o3 G R T R B HE E e 5
SR, 456 iR FAER I B4 4] 1 S v i) 1 Y T, 4
L TORE A S 5 O67E 300 ~ 800 nm I Be¥y 5] 4y
A 32 B, PEEUAE B O AR I R .
i RUBHRAL M Z R, TR , s AT B
SEATHE A T 2R MR A

PRI B2 571 2 pl BRI 17 1) ' R B0 BT A g
(1) 32 FEERME RS, AR BT 2 T3 K I 1 1T 43
JEHTTH— I A5 o O T T R PR e i, 45
DB TTIR BB R /NT 1 ns, B TR S 50 B 4R
55, BT 25 KT 10°0 S6fE 5 LI BE S 58 1
JEHL At 32 [ AR S R R AR R
KA
3.3 MEEERE

S LRI [ 1) A Ay ) 2 A SRR, B —
BRI B0 5T 0T IO ) 9 A i 1 R R S A B R 4
o 12 B IR R 2 e D R i Y
] A AT O T XTI 2 A e R AR A o
KT T 2 R S R B 5] S e 1 2R
Sy HIanE 3.4 iR,

0.8} -

0.4r "

Output spectrum /(pW - cm~?2)

0.o0f =="

400 600 800
Wavelength/nm

B3 pa AT s

Fig.3  Output spectrum of tungsten halogen lamp
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Fig.4 Spectrum response of detection array
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Tab.1 Comparison of measured values and

standard values
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Fig.5 Typical fitting temperature curves
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Tab.2 Comparison of corrected values and standard values
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Fig.6  Corrected temperature curves
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