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Development of Radiation Thermometer using InSb Photo-detector

Byeong-Oc Hwang,* Won-Sik Lee* and Kyung-Young Jhang**

ABSTRACT

This paper proposes methodologies for the development of radiation thermometer using InSh
photo-detector of which spectral sensitivity is excellent over the wave length range of 2m-~5
un. The proposed radiation thermometer has broad measurement range from normal to high,
up to more than 1000T, with high accuracy, and can measure temperature on the material
surface or heat emission noncontactely with high speed. Optical system was consisted of two
convex lens with focuslength of 15.2mm for infrared lay focusing, Ge filter to cut the short
wave length components and sapphire filter to cut the long wave length components. The cold
shielded was installed in the whole surface of the light-absorbing element to remove the error
due to the surrounding emission. In order to confirm the performance of the developed ther-
mometer, calibration using black body furnace which has temperature range of 90T~1100T
wag carried out, and temperature calibration curve was obtained by exponential function
curvefitting. The result shows maximum error less than 0.24% (640K£1.6K) over the measure-
ment range of 90T ~700C, and from this result the usefulness of the developed thermometer
has been confirmed.
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Table 1. Target size related with focus length and
measuring distance

F Smin Tar. size Sinax Tar. size
100 183 0.50 225 0.75
110 220 0.60 283 094
120 264 072 360 1.20
130 318 0.87 468 1.56
138 370 1.01 591 1.97
140 385 1.05 630 2.10
150 471 129 900 3.00
160 587 1.60 1440 4.80
170 748 204 3060 10.20
175 856 233 6300 21.00
179 960 262 32220 107.40
1799 987 2.69 323820 1079.40
180 990 270 o o
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Fig. 3 Block diagram of radiation thermometry sys-
tem
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Table 2 Specification of InSb radiometer

Wave Length 2~5um
Photo Detector InSh(@).61m)
Lens Ge f=15.2mm, ¢5.1mm
Lens Movement Range 180~220mm
Focusing Range 47143 ~900mn
Target Size 1.286~3mn
Filter Saphire
Cooling Type LN2
Signal Output 0~12
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Table 3 Temperature calibration constants

Temp. Range(K) A B C
360580 32802 x10° 1.3936 % 10° 1.2405 x 1P
560930 2.6002 % 10° 1.4052 1.0954 x 10*
870~1370 21467 x 10° 1.8458 8.1593x10°
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Fig. 6 Temperature calibration curve in range of
360~1370K
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Fig. 9 Temperature calibration curve in range of
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