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Measurement of Radiative Heat Flux Using Plate Thermometer
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Abstract: Plate thermometers are used for measuring the radiative heat flux in high-temperature surroundings. The heat
flux is calculated from the temperature measured at the back surface of the stainless steel surface of the meter. Heat
fluxes from a Schmidt-Boelter gauge are measured as reference heat fluxes. A combined conductive coefficient is
introduced to consider the heat loss to insulation, conduction through the stainless plate depth, and conduction from the
non-uniform temperature of the plate of the plate thermometer. This coefficient is obtained using the repulsive particle
swarm optimization.
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Table 1 Heat fluxes by the SB and PT and measured
temperature of back surface of the PT

Heat  flux
(SB, kKW/m) 8.6 12.9 172 | 21.5 | 258 | 344
Heat  flux

—— (PT, kW1 54 12.6 178 | 23.0 | 27.6 | 362
Temperature
of PT (7 209.5 | 336.2 | 401.0 | 455.4 | 494.5 | 560.5

* SB (Schemidt-Boelter )
PT (Plate thermometer)
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Fig. 2 Pictures of the plate thermometer
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Fig. 4 Plate thermometer and Schmidt-Boelter meter
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Fig. S Heat output of the sand burner
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Fig. 6 Measured heat fluxes
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