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Abstract

In recent years, product testing methods have been harmonized with international standards such as ISO and IEC. In this
study, as to the fire resistance test of cables, the influence of the heating temperature curve, the shape of the control thermocouple,
and the horizontal distance between the control thermocouple and the specimen were experimentally investigated by measuring
the furnace temperature and heat flux to wall surface. Comparisons were made on the test conditions of a small furnace as speci-
fied by Fire and Disaster Management Agency with that of the international standard ISO 834-1. The results showed that among
the three parameters, the horizontal distance between the control thermocouple and the specimen dominates the heating intensity.

The heating intensity to the specimen was significantly reduced when harmonized with ISO 834-1.
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Table 1 List of test conditions

Distance between the

No. ::rsrrsg erature gq(;rrfl(())]couple control Fherm_qcouple and
the calcium silicate board

No.l |FDMA curve |Bare tip 10 mm

No.2 |FDMA curve |Bare tip 100 mm

No.3 |FDMA curve |Plate 100 mm

No.4 | ISO curve Plate 100 mm

No.5 |ISO curve Bare tip 100 mm

No.6 | ISO curve Bare tip 10 mm
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Fig. 2 Comparison of FDMA and ISO curves.
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Fig. 4 Schematic of location of the control thermocouple and the
calcium silicate board (Side view of furnace interior)
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Fig. 6 Temperature and heat flux in furnace
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Fig. 8 Comparison of different control thermocouples (No.2 and
No.3)
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Fig. 9 Comparison of different distances between control ther-
mocouple and calcium silicate board (No.1 and No.2)
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Distance between the control thermocouple and the
calcium silicate board
Fig. 10 Inside the furnace during another experiment conducted
under the same conditions as this experiment. (At 30
minutes of heating, left side is burner side, right side is
the calcium silicate board side.)
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Fig. 11 Comparison of the difference between FDMA test con-
dition and ISO test condition (No.1 and No.4)
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Fig. 12 Comparison of surface temperatures of calcium silicate
boards at 30 minutes
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Fig. 13 Comparison of heat fluxes at the surface location of cal-
cium silicate plates at 30 minutes

Table 2 Temperature difference obtained from experimental

values
Temperature o
Symbol Calc. difference (°C) Average (°C)

No.6 - No.1 5

AT e No.5 - No.2 21 -5
No.4 - No.3 -42
No.3 - No.2 12

ATy -20
No.4 - No.5 -51
No.2 - No.1 -301

ATy -293
No.5 - No.6 -286

AT No.4 - No.1 -332 -

Table 3 Heat flux difference obtained from experimental values

Heat flux Average.
Symbol | - Cale. difference (kW/m?) | (KW/m?)
No.6 - No.1 3.6
AGame | No0.5-No.2 -1.7 0.2
No.4 - No.3 -1.1
No.3 - No.2 -1.7
Ach -14
No.4 - No.5 -1.1
No.2 - No.1 -50.0
Ay -52.6
No.5 - No.6 -55.2
Aga | No.4-No.l -52.8 -
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