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ABSTRACT

This study assessed the measurement errors and improvement of the spatial resolution through miniaturization of the
plate thermometer used to measure the heat flux in a fire environment. As a result, the heat loss to the side of plate
thermometer was found to have a significant influence on the measurement error through analysis of the measurement
values according to the thickness and density change to the insulation installed on the back side of the plate. Based
on the existing 10 cm square shape, it was also confirmed that the 3 cm size plate thermometer could measure the heat
flux with satisfactory accuracy through miniaturization. These results are expected to be useful for accurate
measurements of the heat flux at local locations in a fire environment.
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Insulation pad: Cerakwool blanket
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SUS 304
Thickness: 0.6 mm

100 mm

(a) Schematic of reference plate thermometer
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thickness

(PT depth)

(b) Photo of reference plate thermometer

Figure 1. Schematic diagram and photo of reference plate

thermometer'®.

Table 1. Experimental Conditions for Evaluating the Effect of
Insulation Thickness and Density

Depth of Plate Thickness of Density of
Thermometer Insulator Insulator
(mm) (mm) (kg/m’)
PT10 10
PT15 15 100,
PT20 20 125,
PT25 25 150
PT30 30
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Figure 2. Schematic of the new plate thermometer developed in
the present study.
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Table 2. Dimensions of the New Plate Thermometer for Miniaturization

Name Li(mm) Ly(mm)
L100 100 120
L80 80 100
L60 60 80
L50 50 70
L40 40 60
L30 30 50
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Figure 3. Schematic of cone heater and install location of plate
thermometer.
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Figure 4. Thermocouple welding position on the back- side of
plate thermometer for temperature uniformity evaluation.
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