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An ExperimentalStudy on the
SmokeTemperatureDistribution in a Subway Tunnel Fire withTwo-pointExtraction VentilationSystem
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[ Abstract]  This study investigated the effects of heat release rate, exhaust volumetric flow rate and extraction vent length on
the smoke temperature distribution based on a series of 1/20 reduced-scale experiments. Experimental results show that the smoke
temperature significantly increases with the heat release rate in the fire section while it sharply decreases in the non-fire section.
Exhaust volumetric flow rate and extraction vent length have no effect on the smoke temperature distribution in the fire section.
Exhaust volumetric flow rate has a significant influence on the smoke temperature distribution in the non-fire section. Meanwhile,

the effect of extraction vent length on the smoke temperature distribution in the non-fire section is limited.

[ Keywords ] subway tunnel fires; two-point extraction ventilation system; reduced-scale experiment; smoke temperature
distribution
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Fig.1 A schematic layout of the point extraction
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ventilation system
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Fig.2 Tunnel model
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Table 1 Heat release rate (HRR)
WAL FTRSRE 48R

2 RAF

A=)
/m g/(scm?) HRR /kW  HRR /MW
1 0.074 0.00136 1.48 2.6
2 0.094 0.00144 2.54 4.5
3 0.115 0.00134 3.52 6.3
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Fig.5 Smoke temperature distribution on both sides of
the fire source
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Fig.6 The effect of HRR on the smoke temperature
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Fig.8 The effect of extraction vent length on the smoke

temperature distribution

3 Zig
iILL 251 1:20 I 4 RS, A7
T RIF IR T | HE IR AT R B R X HE R AR
AR R, 53] T PR LA R
(1) KR B A i o K IR AR TR0 T 3
IR IE I, (0 T HER IR, KRB
SIRES 2RI TR,
(2D HEJHE AR BE %o K IR BAR < IRLE 4
i JLT- A 5
@)ﬁﬂ;ﬁ#kﬁ&ﬂ%ﬁﬁ“ﬁ%mﬁ
K, B AR, e LR N R4
R AR RUR BT B SR, 77 X K o AR K IR B S TR R
ARSI

SE R

[1] Beard, A N. Fire safety in tunnels[J]. Fire Safety Journal.
2009,44(2):276-278.

[2] Vauquelin O, Megret O. Smoke extraction experiments
in case of fire in a tunnel[J]. Fire Safety Journal,
2002,37(5):525-533.

[3] Ingason H, LiY Z. Model Scale Tunnel Fire Tests-Point

extraction ventilation[J]. Fire Protection Engineering,

(R¥%5E 327 51D



