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Temperature Measurement by Processing the Radiation Spectrum on the Basis of
Two-Color Pyrometry. By Mingchang Qu, Saburo Kosavasur and Masanori Tokupa.

A new pyrometric technique for temperature measurement has been developed by processing the
radiation spectrum on the basis of two-color pyrometry.

The technique has the capability to measure the surface temperature of materials without the
need to know the surface optical properties as required in the conventional two-color pyrometry. An
important characteristic of this technique is that, one can examine the radiation spectra emitted from
the surface of the material and select, by visual inspection, the wavelength range of the spectra
suitable for the temperature estimation.

The present technique was applied to measure the surface temperatures of oxidized stainless
steel specimens which were kept at a constant temperature and pulverised coal particles which were
subjected to heating. The results of these tests proved that the technique is effective for surface
temperature measurements. (Received June 28, 1991)
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Fig. 2 Diagram of sensor array and data processing system. / s/channel T, ZOHET VA

(Dimage intensifier; @silicon photodiode array;
(®electronic cooler; @amplifier & A-D converter;

(®accumulator; ®memory block(64); Ddata processing system.
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Fig. 3 Schematic diagram of black body furnace.
1.support; 2.refractory tube; 3.refractory brick;

4.light guide; 5.radiation beam; 6.mirror; 7.cooling tube;
8.baffle; 9.hole; 10.black body cell; 11.SiC heater;
12.electric terminal; 13.base;

14.thermocouple (Pt-PtRh13%).
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Spectra of radiation from black body.
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Fig. 7 Schematic daigram of experimental apparatus(a).

1.water inlet; 2.light guide; 3.water outlet; 4.gas inlet; 5.water - jacket;
6.diffusive surface; 7.alumina tube; 8.quartz tube;

9.thermocouple (Pt-PtRh13%); 10.gas outlet; 11.Si plug;
12.refractory; 13.heater; l4.circular disk sample of stainless steel.
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Fig. 11  Schematic diagram of cylindrical plate of

stainless steel(b).
1.bead of thermocouple;
2.thermocouple (Pt - PtRh13%);

3.insulation ring: 4.stainless steel plate tube;

5.5iC bar heater; 6.light guide.
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Fig. 13 Comparison of pyrometric and
thermocouple temperatures.
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Fig. 12 Surface temperatures of heated -up cylindrical tube
of stainless steel. (Diameter of thermocouple bead 0.30mm)
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(Diameter of thermocouple bead 0.75mm)

Fig. 15 wmt. - 0BaL, MEH
FES AT, R A v —FoRS 5 10008 1
T CoSBBHRET 0. 15~ S | 1
0.21 mm) OEERE OBEIZEL (& 3
KEIRHEELT0C / sec) Th 5. % 800 paser oot |
S I * 26W )
5. # 8 " w
(1) SHBCBIES 5 M A< 7 b 600 s N— .
0 30 60

i T ERNRFEEAEH LT,
IR A Red 5 Sikic o CHiE

Time (sec)

Fig. 15 Temperature changes of graphite partics

L. under laser beam irradiation.
(2) FRERERECRS %8Ex &
AITHE & DI A 1T - 7o R,
ATEOTDMEEESGEG O EDbh - 1.
(3) ABEBMEEIBILTLEGCOVTL, FEEE0TC/ sec ¥ TEBRANCES L.
(4) M= F—BHEHEDOS/N H2600CLLT CEV- DT, KHEOHMLTE L.
X Y
1) Bach, J.H. ; Street, P.J. ; Twamley, C.S. : Journal of Physics E : Scientific Instruments, 3
(1970), 281.
2) Ayling, A.B. ; Smith, I.W. : Combustion and Flame, 18 (1972), 173.
3) Niksa, S. ; Mitchell, R.E. ; Hencken, K.R. ; Tichenor, D.A. : Combustion and Flame, 60
(1984), 183.
4) Timothy, L.D. ; Sarofim, A.F. ; Beer, J.M. : Symposium on Combustion, 19th (1982), 1123.
5) Mitchell, R.E. ; Mclean, W.J. : Symposium on Combustion, 19th (1982), 1113.
6) FH #, Rz, PMEREES : RABEHESMEPE®RSEE, (1989.3), 82.
7) Holman, J.P. : Heat Transfer, (1976).
8) JE B, /MR=ER, #MESZH: CAMP-ISIJ, 3 (1990), 1042.



