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A Review of Temperature Measurement of Fire Driven Flow
Using Thermocouple - Measurement Bias
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ABSTRACT

A series of fire experiments have been performed to examine the measurement bias of the bare bead
thermocouple widely used in fire testing and analyze the measurement bias of bare bead thermocouple
comparing with the measured temperature using the aspirated thermocouple. The measured tempera-
ture of the bare bead thermocouple was lower than that of the aspirated thermocouple in the hot upper
layer while it showed opposite trends in the upper layer. Also, the bare bead thermocouple showed
higher measurement bias in the lower layer rather than upper layer in the compartment fire. The max-
imum relative percentage error of the bare bead thermocouple against the aspirated thermocouple
reached 250% in the present study. The present study points out the need of correction process of the
measured temperature by bare bead thermocouple for improving the reliability of the fire tests.

Key words : Thermocouple, Temperature measurement, Measurement error, Fire test
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Figure 2. Schematic of the reduced scale compartment and
measurement locations.
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Figure 3. Time history of temperature measured by
aspirated and bare bead thermocouple for NG fire.

w2 A 71Ae] 2= H]s) s
< UEllE 245 FEsHA ") olgs xEv=
3 AU SH A= AT 2= A4S me
Aadle A oA W ASH 227 500°C A=
Ql Ag- sHtolA e &Y et =ER=Y E4
o] SH =A== F 1000C EZ JHez & &
A 925 YERATH Flgure 4= 3hollA v (soot) A
do] 29l 13 E sl it EYT-¢]
ZF A A TG4 Oad%ﬂtﬁgl' =EHEY g o
3 AZE 2= A7HstE YRt 29 A
FHoME TY4 ddug =2 =y E4dlel 9



1200
01000}
e .
® 800
=2
T 600
(0]
g— 400
@ 200 aspirated TC
bare bead TC
1 L "
900 500 800 7000
time [s]
1200
z=50cm
01000
.
® 800
2
® 600}
q) o
g— 400F _
oy aspirated TC
= 200 bare bead TC
400 600 800 7000
time [s]
1200
_ z=30cm
$11o00F aspirated TC
o 800 bare bead TC
© 600}
3
& 400f
s .
— 200}
400 500 800 —T000
time [s]

Figure 4. Time history of temperature measured by
aspirated and bare bead thermocouple for polystyrene fire.
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