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Synopsis :

The new auto-emissivity-compensated radiation thermometer developed by the authors
makes possible simultaneous measurement of temperature and emissivity by
determining the degree of diffusion 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 the object. By compensating for this factor in Kirchhoff's
law, emissivity can be appropriately evaluated and the true temperature of the object
obtained. The thermometer is applicable to object with temperatures ranging from 80°C

to 700°C and emissivities of 0.2-1.0, and shows an error of less than +10C.
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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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Fig. 4 Flow of determination of R-D characteristics
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Fig. 7 Mechanism for varying area of reference radiator
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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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