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Measurement of Ceiling Temperature in Tunnel for Heights and Fire
Sizes of Fire Source

Won-Hee Park”*'
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ABSTRACT

The “Ondong tunnel” is not used now where is one of the tunnels in the Janghang line which is from Cheonan to Iksan.
The length of the tunnel is 214 m. The location of the fire source is center of the tunnel and the pool fire with heptane is
for the fire source. Tests are carried out for the various fire sizes, the height and obstructed/open condition of the fire source.
Temperature on the top of the tunnel is measured. Even if the fire size is same, the maximum temperature on the ceiling of
the tunnel for the elevated fire source is very larger than the maximum for the ground fire source. As the fire size is lager
the maximum temperature on the ceiling is higher. These test results can be very useful for design and guidelines of fire
detectors in tunnels.
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Fig. 1 Location and portal of test tunnel

Fig. 2 Schematic draw of test tunnel
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Table 1 Condition of the tests
Fire Fire Fire Fire
source 1 source 2 source 3 source 4
Fire size
0.44 12 1.64 24
(MW)
o
Heptane 3 25 5 75 10
(liter)
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Fig 4 Fire sizes for source 2, 4
Table 2 Condition of the tests
N Fire source
conditions F— - - -
Fire source 1 | Fire source 2 | Fire source 3 | Fire source 4
ground
(shiel) | 1
upper Case 2-1
(37 m) Case 2-2
ground | e 3 Case 4 Case 5 Case 6
(exposed)
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Fig 5 Difference of ceiling temperature at various times for Case 1
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Fig 6 Difference of ceiling temperature at various times for Case 2-1
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Fig 7 Difference of ceiling temperature at various times for Case 2-2
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Fig 8 Difference of ceiling temperature at various times for case 3
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Fig 10 Difference of ceiling temperature at various times for Case 4
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Fig 11 Difference of ceiling temperature at various times for Case 5
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Fig 12 Difference of ceiling temperature at various times for Case 6
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Table 3 Maximum difference, position and time at maximum
difference temperature for all cases

Table 4 Detection for heat detector types with fire source of 0.44 MW

Case 1 2-1 2-2 3
Case 1 2-1 | 2-2 3 4 5 6 Fixed
Maximum temperature X 70 s 30 s X
temperature | 14.0 | 1080 | 1511 | 192 | 25.1 | 59.9 | 93.3 (60°C)
difference (K) Rate:of*ﬁse 30 s under 10 s | under 10 s 30 s
position with (10C/min)
max. emperature| 40 0 0 10 10 5 5 Max.
(m) temperature 21.8 1489 253.1 355
time (sec.) wl1271le0 | 11 5 72| 5 rise rate per | (50 s) (110 s) (50 s) (40 s)
minute
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