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A Study on Calibration of Heat Flux Sensor
by using Convective Heat Transfer
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Abstract

The objective of this work is to propose calibration facility in which a thin film type heat flux sensor can
be calibrated under convective flow condition by using a small wind tunnel with the constant temperature
plate condition. A small wind tunnel has been built to produce a boundary layer shear flow above a constant
temperature copper plate. 12-independent copper blocks, thin film heaters, insulators and temperature control-
lers were used to keep the temperature of flat plate constant at a specified temperature. Three commercial thin
film-type heat flux sensors were tested. Convective calibrations of these gages were performed over the avail-
able heat flux range of 1.4~2.5 kW/m”. The uncertainty in the heat flux measurements in the convective-type
heat flux calibration facility was £2.07%. Non-dimensional sensitivity is proposed to compare the sensitivity

calibrated by manufacturer and that of experiment conducted in this study.
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Fig. 1 Schematic diagram of the test facility
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Fig. 2 Schematic diagram of the main test section
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Table I Heat flux sensor specifications
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Fig.3 Schematic diagram of heat flux sensor
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Table 2 Experimental conditions

remark

Reynolds number 37,300

Wall temp. (C) 40/45/50/55/60/70/80/90
Air temp. (C) 23

Position of HFS

condition

Sensor part / reference part
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Table 3 Experimental uncertainties

condition uncertainty
Lateral conduction 0.23 %
Vertical conduction 0.23 %

Radiation 0.10 %
Heat flux distribution 1.51 %
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