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SEVERAL FACTORS OF INFLUENCING MEASUREMENT
ACCURACY FOR A PRACTICAL REAL-TIME
TEMPERATURE MEASUREMENT SYSTEM

SHI De-Heng'*, LIU Yu-Fang', SUN Jin-Feng', ZHU Zun-Lue'
( 1. Department of Physics, Henan Normal University, Xinxiang 453007, China;
2. Department of Foundation, The First Aeronautical College of Air Force, Xinyang 464000, China)

Abstract; Based on the Kirchhoff law, a practical temperature real-time measurement system using laser diode and LiTa0,
pyroelectric detector was developed. According to the infrared radiation characteristics of the measurement surface, sur-
roundings, transmission features of atmosphere and the temperature measurement system itself, detailed analyses were given
on the factors of influencing temperature measurement accuracy. And the measures on improving the temperature measure-
ment accuracy were put forward. Experimental results show that the temperature measurement inaccuracy is within 0.3% ,
and it is suitable for the requirements.
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Fig.2 Schematic diagram of the effects of surroundings and
atmosphere on the temperature measurement system
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Fig.4 Size analysis of shelter plate (a)Relative measurement errors vs. shelter plate sizes a1 Ty =800K and T, =800K and

different spectral emissivity (b) Relative measurement errors vs. background temperature at £, =0.52 and Ty = 1000K and

different sizes of shelter plate



400 Oo5 EXRB¥FM 23 %

BORE. SCRD AT 1.0 ~ 3. 0Opm Py I 300m
KEHME RSB L bxm™ 8
W, 7E1.0 ~3. 0um RN, HERGEM THERKA
F1.0~1.1pm,1.2 ~1.3pm, 1.5 ~1.8um 2.0 ~
2. 4pm RIDCE , SERERET H,0,CO, FHEIEHRIL.

ARG TAER K K 2. 00pm, IESFIETE2.0 ~
2.4pm KA, HILEERTT H,0.CO, FHEIERIK
I 58 A B 38 SF R X 0 2 0 4 %2 o A/ M1

B, AT RSRS8O , H258
18 Y YRLBE IR K.

2.4 MERGLE

TR Z SE R Z5 AT T B LI IR 5 1 R R o R
RAEMBERENERE. DR, SRR E
5 BA g W iRE RS, XA ARRERRERE
S AR AENES , BEA R SRR RRIR
BAHES , A8 R LG S 7= A RS 1R
. B, OT LUK R 4 AR 4 2.

(DFEETRREJ[HORESE: MBEFTH
LR BB R B R S B R s B %
WO B ST U ) A A X B R
LB LA RO A B HET | 54 55

() FETREE DB RS,
] 5 0 2 00 P P, & P, Bﬂ?ﬁﬁﬁ.%%,

G)FETRENIE T B R EdR+ £
R E B SEBA PR M HERRYE DL ORI BT A Y
B, %%

()PP TR R BRI MRS . =4 TR
W2% KRB B REUT X R R IR UK
B-BHERIENREFS 5%,

B(1) (2) ((3) = B BRAE E + 4 R
Ze. IRTBHERE, 16 F 4 5 30he. 4 U 4
7 H (4) B 7™ A B BB T8 A 0 S

PRI 25 6 MR P B e, B R 7 BT P A B AL INR
A %€ BE BT Ao

& = \/3331) + 8/21Mp + 6'.2m/x + 3§u + 6'fwo (26)
K(26) H, £pp HERBU B =L MIFE VLR IR 40
AR B B 7 A B DL IR 7 TR 2 5 00 K B BB
TF K7 A BIBEAUR S IR % 5 o, I RAERIF R4
ROBEDLIR S 1R 22 5 0 9 - BRHE 0 0 1 7 AR O BB AL
MR IR . R AR R BRI 2R, T £ RV

HE BT T e ey & 5B/ B EE
FER-RERRE INREFZQFRLRE.
MR E KPR E RfRiRE. RAMELRH
16 {3 A/D Feeas 1 3 2 7] RESE K155 AW (O ~
10V $IA) 5] 4 A3 BRI JX — (6] .

3 HiF

A SR H AR AL SN E ST R e B AR
MR KW EN LR IR R S H
BX4ANHTEEE, TR TIRMEBRREENE
ARE B0 HE T RENBRAHEE 3¢
RECT — R 558 175 0 1506 BE FRO R S S R IE P 5k 4
AT ZA RN,

REFERENCES

[1]SHI De-Heng, HUANG Guo-Qing, LIU Yu-Fang, et al.
Optimization of a practical real-time temperature measure-
ment system [ J]. Acta Optica Sinica (Ji#E4E , 8 E K, 1
£, % LA MBRENRLRIT, e
), 2003, 23(11); 1394—1401.

[2]SHI De-Heng, HUANG Guo-Qing, LIU Yu-Fang. Working
wavelength optimization of a practical real — time temperature
measurement system [ J]. Chinese Journal of Lasers (it
81, WEK,NEY. —F LA Ee MR R % TR
KLt PEMH) , 2003, 30(6) : 545—550.

[3]LIU Yu-Fang, SHI De-Heng, CHEN Yu-Ke, et al. Laser
source optimization of a practical real — time temperature
measurement system [J]. J. Infrared Milim., Waves (X%
37, HEPstE, BRERSE. —Fh 3 F AL Sert W IR R 30Ok
B B A5 WMAKREFEE), 2003, 22(4);
297—302.

(4] SHI De-Heng, LIU Yu-Fang, Sun Jin-Feng, et al. Effect
and control on temperature measurement accuracy of real -
time temperature measurement system by detector system it-
self [J]. Chinese Journal of Lasers ( BGE4E , Y| &% , 9%
B, ROPRRS ISR 254 B 48 5 % S e W TR A
R RS m B . REMA). 2004, 31(1).
105—110.

[5] Dewitt D P, Inferring temperature from optical radiation
measurement [ J]. Opt. Eng. , 1986, 25(4): 596—601.
[6]XIN Jun, FENG Qi-Bo, LIN Tie-Sheng, et al. Wavelength
optimization of a high-precision noncontact dual-wavelength
fiber-optic pyrometer [ J]. Chinese Journal of Lasers (3%
HER RKE S BRI KRS BRI

ERERRRIT. PEMH), 1999, A26(2): 121—126.

[7]Tamura Y, Tatsuwaki M, Sugimura T, et al. “Temperature
measurement of steel in the furmace” , In: “ Temperature, Its
Measurement and Control in Science and Industry™ [C].
New York: American Institute of Physics, 1982, §: 505—
512.



