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Study on Temperature Distribution of

Tunnel Fire Under Effects of Longitudinal Ventilation and Ceiling Smoke Extraction
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( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract ]

The three-dimensional numerical simulation model of a full-scale tunnel fire was developed to study the

temperature distribution characteristics of longitudinal ventilation critical velocity and ceiling smoke exhaust on the top wall of a

tunnel fire by setting three different fire source locations, tuyere size, smoke exhaust volume, and fire source heat release rate. The

study found that the ceiling smoke temperature at the top of tunnel under the longitudinal ventilation and ceiling smoke exhaust

gradually decreases with the increase of the distance from the fire source, and drops suddenly at the smoke exhaust vent. The

ceiling smoke temperature increases with the increase of the heat release rate of fire source. However, the position of the fire source,

the length of the smoke exhaust vents and smoke exhaust volume have little effect on the ceiling exhaust temperature. And based on

the longitudinal temperature attenuation formula established by Fan and Ji et al., the attenuation model of the longitudinal ceiling

temperature rise with different tuyere lengths under different fire source positions was established.
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Fig.2 The picture of the numerical model
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Table 1 Numerical simulation of the operating conditions

THL kPRI KIEA HEWE HEH &
G5 kW " JR~F/m /m3-s’!
1 60/120/180
5 60/120/180
6 60/120/180
A
7 60/120/180
10 60/120/180
1-22 5
15 60/120/180
1 120
B 7 120
15 120
C 7 120
7 120
A
15 120
23-26 10
B 7 120
C 7 120
7 120
A
15 120
27-30 30
B 7 120
C 7 120
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Fig.4 The result of the numerical simulation verification
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Fig.5 The smoke characteristics distribution of
tunnel beneath ceiling
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Fig.6 Effect of the longitudinal fire source location on
smoke temperature distribution
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Fig.7 Effect of exhaust vent size on smoke temperature
distribution
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Fig.9 Effect of fire source heat release rate on smoke

temperature distribution
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Fig.11 Comparison between numerical simulation data

and results predicted with Eq(5)
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