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Fig. 1 Curves of temperature standard deviation g1 versus «
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Table 1 Experimental results about relative measurement error versus o at T=1215 K, 1=2.00 pum

a 5.1 10. 8 15.5 26 30.5
Relative measurement error 0.279% 0.274% 0.270% 0.268% 0.267%
3.2 ETRESEINEEREXAZREHTILE W5, AR S ERE R R o = 0. 80, L REHEHY
R AEERAIEE BB ¢ = 0.50, FH R 41 PR f 100 25 A 4R 0

FIRT . TEREMBE BN, B2 AT R/, 3C
wl12]e g S
AT — 2kT?2° VAAS
nzhzcgroAm',\A)kD " SA(D/f/)Z
LexpChe/AkT)Y —17°
expChc/MT) ’
FRIE AT REWRES T BRRED
R PR R R SCERC12] (UR T AT B A B4R
IR FR A ST 73 BT o6 2 R GE B9 AR AL KR %
IR A .
AT LA 5 50 85 1 R T B % % %o T 52 B i T 2

X

(16)

1.5}
2 | (a)
gl 1:7=700K
Eor 2:7=900 K
-‘509. 3:7=1100K
! 4:7=1300K
30.6f
E
503
%333 0.667 T 1333 1.667 2

Relative aperture

D' =7.0X10" cm« Hz"? « W, #0289 R TTH
HA=n(0.1/2)" e, W B TAHI R Ey = 0. 80, %
BR 2R G8T F B0 IR B KA = 2,00 pm, T
UEJE B EIEH FEAL = 10 nm,
3.2.1 RERGHEMNAERHMEMLERE
BHGES N K28 B 58 Af=10 Hz, AR
YR BE T 2 (27) AR IR BE 43 B T R OB 2 R G AH
Xt LA F AR Ak il 2k 5 LA K FE S TR) 9 4B 0 AL AR T PR
)L A 0 B DR B B AR Ak i 2R, R 2 BT .

= —_
o b W
T —

o
= o
I T T T T L] T

Limited sensitivity/K

e
w

673 873 1073 1273 1473
Measurement temperature 7/K

Fig. 2 Curves of temperature resolving power AT versus relative aperture D/ f" and working wavelength A. (a) Curves of

temperature resolving power AT versus relative aperture D/f at different temperature T. (b) Curves of

temperature resolving power AT versus measurement T at different relative aperture D/ f’
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Fig. 3 Curves of temperature resolving power AT versus amplifier bandwidth Af and measurement temperature T. (a)

Curves of temperature resolving power AT versus amplifier bandwidth A f at different temperature T. (b) Curves of

temperature resolving power AT versus measurement T at different amplifier bandwidth Af
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Table 2 Experimental data about temperature resolving power AT and measurement errors at different

temperatures T

Temperature /K 701 848 954 1038 1279

Temperature resolving power /K Experimental data 0. 32 <0.1 <0.1 <0.1 <0.1
Calculation results 0. 319 0.078 0.0388 0.025 0.01

Measurement error /K (experimental data) 1.0 1.5 1.9 2.1 2.4
Standard deviation /K (calculation results) 1. 06 1.81 2.29 2.32 3.53
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Fig. 4 Schematic diagram of walter-cooled shelter plate.
1: detector; 2: water in; 3: walter out; 4: water-
cooled shelter plate; 5: incident ray; 6:

measurment surface
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Fig. 5 Temperature measurement accuracy vs AA at same measure temperature background radiation and different specific
radiance. (a) ¢,=0.1; (b) & =0.2
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Fig. 6 Temperature measurement accuracy vs Ad at same specific radiance and different background radiation. (a) T, =

800 K; (b) T,=1000 K
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temperature T
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Table 3 Effect on temperature measurement errors by different wavelength bandwidths at different temperature

Wavelength bandwidth /nm 10 30 50 80 100
Measurement error (T=732 K) 1.1 1.2 1.3 1.3 1.3
Measurement error (T=864 K) 1.5 1.6 1.7 1.7 1.7
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Optimization of a Practical Real-Time Temperature Measurement System

Shi Deheng! Huang Guoqging' Liu Yufang® Chen Yuke!' Li Zhenxin?
1 Department of Foundation, The First Aeronautical College of Air Force, Xinyang 464000
(2 Department of Physics, He'nan Normal University, Xinxiang 453002 )
(Received 13 May 2002; revised 1 September 2003)

Abstract; Based on the Kirchhoff law, a practical real-time temperature measurement
system using laser diode and LiTaO; pyroelectric detector is developed. According to the
relations between main specifications (temperature measurement resolving power, standard
deviation and range) and main technical parameters of the instrument, such as laser energy
and wavelength of emitting source, bandwidth of amplifier and relative aperture of optical
system, the above technical parameters are optimized. Experimental results show that
temperature measurement accuracy is better than 0. 3% and temperature resolution is better
than 0.4 K at 673~1473 K. They are both in accordance with the requirement.

Key words: optical measurement; temperature measurement; temperature measurement by
radiation; laser diode; pyroelectric detector; temperature resolution; temperature
measurement accuracy
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