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ABSTRACT

As a preliminary study to quantify the measurement uncertainty of the Schmidt-Boelter type heat flux gauge, the present
study has been conducted to evaluate the measurement error due to the calibration constant supported by manufacturer.
Calibrations of heat flux gauges are performed at NIST Fire Research Division using a calibration facility with heat source
of a 2000 W halogen-tungsten filament lamp and the calibration constant is obtained by comparing the response of the
reference and a standard heat flux gauge at the same irradiance conditions. Calibration for heat flux gauges made by three
different manufacturers is compared with their factory calibration constant. Relative error due to fluctuation of output signal
from heat flux gauges does not exceed 1% of the mean value and the relative error between calibration of this study and
factory calibration constant ranged from 1.5% to 14.3%. The present study shows that a continuous and periodic calibration
is necessary for accurate heat flux measurement.
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Figure 1. Incident radiative heat flux and energy balance on a
surface.
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Figure 2. Schematic and photographs of the heat flux gauge calibration facility.
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Table 1. Summary of the Tested Heat Flux Gauge

HF A HF B HF C
Manufacturer “Mm” “H” “v”
Gauge Size (mm) 25.4 25.4 9.5
Measurement Range (kW/mz) 0~ 10 0 ~ 100 0 ~ 150
Calibration Constant by Manufacturer (kW/msz) 0.9259 6.58 15.64
Factory Calibration Uncertainty + 3.0% + 6.5% + 3.0%

P,ﬂ

P e e K
é:[o

S
N

o

o

AN
ol
ox
0%
Rul
akss

Fo 19 2R
[}

ol iy
0.|>L — A
ox
fuj
o

{0 e

©) @ ® ()
ﬁt‘
e o
ﬂfﬁé
o
oﬁlgmlmoz‘-
N

o Jo 2
o0 B
i)
o
ﬂllm _ll}ll

Q

off M2 e B B N ey
O\I
i

e Jo
do b &N Lo

o
Y
fr
o,
ox
-
i
th)
o,
%
£

FEFEAE MAIA AZE 2.
Boelter®d FREAEA FdHs SHME 0 ~ 25 kWi,
FESH 2 3R= 3% olUlol™ NISTS] E2|dAolA 24
HAaL BAATFE 269 kWm'mV ©]th 3-8 Schmidt-
Boelterd FF-EAIE A4tsts T8 ARARE 37 F=0)
w B Aol 37 AZRAA A2 FE ALE G
EAE o2 AAEH o Azt ST o2
LA gk RAAFo] o]Foik Aol AgH
4

[ I

T
| FHA A S APHY 5L F52 750 ml/min,
==

3
Figure 32 =433 8¢ @21l thsto] HF B
ERdTE d99

R
Bl 2
QE
2
T

e oy

2.5
2.166+0.0153 mV
— A ——
2.0
%‘ 1.5 1.377+£0.0102 mV
— T R
©
c
i%o 1.0 452+0.00
0.7452£0.0035 MV ™ (vl T 1247
05 o Level 2, (I=5A)
vn————— x Level 3, (1=6A)
0.384310.0022 mV 2 Level 4, (1=6.8A)
0.0

0 100 200 300 400 500 600
Time [s]

Figure 3. The measured signal of HF B for different intensity of
heat source.
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Figure 4. Comparison of linear fit of manufacturer’s data and the
measured data in this study for HF A.
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Figure 5. Comparison of linear fit of manufacturer’s data and the
measured data in this study for HF B.
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Figure 6. Comparison of linear fit of manufacturer’s data and the
measured data in this study for HF C.
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Figure 7. Schematic cross-section drawing of a heat flux gauge of the Schmidt-Boelter type and effect of cooling water temperature

on output signal.
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Figure 8. Comparison of relative error of calibration constant of
manufacturer comparing with this study.
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