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Development of Auto-Emissivity-Compensated

Radiation Thermometer

&8 &2 HE AR B B
Yoshimi Fukutaka Nagahisa lida Tadaaki Iwamura
M BEET BIE LAY KESBYBT BURDEGN kB BMEET I LEART
SEHEELEE TH TEHLHEEE (B BHESNZREE)

(&) E18)

#AM T

Isao Hishikari

Wr/— ABRBEFR WF/— PPRMBR WF/ - WREFANRE

FE @z
Toshihiko Ide

#A FE
Toshifusa Suzuki

= nE W EEMRA

1 & B

A oEMNEn &Gt SREL SfmEELogRs %
OYERECET SRHMEr LA RBENEOET MY, R
LML TRESLTET -5, LinLich's, HEURE X »THE
BEAAGEL LS &T588 0, #rciEhic - BAoREL M
HBIZ I AMESRE| CHL, cOREOEROLDIE, #XNL
% ORHROBEALZ o WEHNREOWRE, HENTHR
TERY,

BB 2B SEATE Lo gMREEY (BBHREER 1t o
tho—oC, FENCRERLFETHESL, S o ACHAT
BITHEEAKREET 2 8BANS - e T2 CHIRRER & A2
*,—it, —OREHOEAEOLDOHBZLT, TBRAEDH
BhE A FIAR Lo B RS (ERATESRERE) ¥HR L.

T, FORBEGL ohOERAMIR oW TRET 5.

* SRR 3 4E10A LS H RRSR i

N 2 -2, BETEORHDRAFE LA L BHEY
BIMERASEF LR L, o5k, AETCNR L TR
o HEha IR D EEE Y 3 BB EA T, TOMDAEL OO
HROESHEAY SUREEEMHOBH A L ¥~ 5 5HHlT 5,
COBRICESWTRERTOMILOEESLHEEL, JOHEDE
GTH ey 7OEICHELIN: THHELRET S, 0K
HEy AVCTHEBRBELTS 2 LIk W ERALER L85, 8
BEME, B EELEEN 0.2~1.0, EMEEN 80~700°C OF(
ENROEESE £10°C OB CAETH ZLVABETH S,

Synopsis:

The pew auto-emissivity-compensated radiation thermometer
developed by the authors makes possible simultaneous measurement
of temperature and emissivity by determining the degree of diffu-
sion at the surface of the object of measurement. The thermometer
uses a reference radiator of known temperature, the effective area
of which can varied over three steps. The thermometer measures
energy radiated by an object, including energy attributable to the
reference radiator, in order to determine the diffusion factor of the
surface of the object. By compensating for this factor in Kirchhoff’s
law, emissivity can be appropriately evaluated and the true tempera-
ture of the object obtained. The thermometer is applicable to
objects with temperatures ranging from 80°C to 700°C and emis-
sivities of 0.2-1.0, and shows an etror of less than +10°C.
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Radiation thermometer
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Fig. 1 Schematic diagram of measurement system based on
moving reference radiator (Dimensions are examples)
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Fig. 2 Schematic diagram of measurement system based on
variable area reference radiator
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R-D characteristics

Fig. 4 Flow of determination of R-D characteristics
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Fig. 5 R-D characteristic curve
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Fig. 7 Mechanism for varying area of reference radiator
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Table 1 Specifications of the auto-emissivity-compensated
radiation thermometer
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Fig. 8 Schematic diagram of device for control of distance
between object and thermometer head
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Fig. 12 Results of measurement during alloying of galvan-
nealed steel sheet
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Fig. 13 Results of measurement of galvannealed steel sheet
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