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Development of local resistance model of roadway fire flames and
parameter identification

LI Zong=iang' > WANG.Ya-di' > GAO Guang-chao' > LU Zhongdiang’

(1. College of Safety Science and Engineering Liaoning. Technical University Fuxin 123000 China;2. Key Laboratory of Mine Thermodynamic Disasters and
Control of Minisiry of Education Fuxin 123000 China;3. School of Safety Science and Engineering Henan Polytechnic University Jiaozuo 454003 China)

Abstract:In order to solve the problems associated with the local resistance calculation of roadway fire flames around
fire source and resistance coefficient determination a model based on flame cross—section area calculation was devel-
oped where the flames local resistance coefficient is a function of flame truncated area. The study points out that the
fire area is the result of roadway fire combustion intensity under certain conditions and merry speed interaction and
determines that the resistance coefficient values must take into account the deterrent effects of roadway romantic flame.

The analysis on the relationship of local resistance with airflow velocity flame and fire burning intensity shows that with
the increases of flame intensity the flame area and local resistance increase the wind velocity decreases and the phe—
nomenon of so-called throttling occurs. When the wind speed is equal to the critical velocity of oxygen-enriched com—
bustion the fire source fully combusted the flame area and flame local resistance reach maximum values. When the
wind speed is less than the critical velocity the source of fire burning is weakened the flame area and local resistance

become smaller. When the wind speed is too large the wind flow velocity compresses flame fire truncated area and
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flames local resistance decrease. The above variations are obtained with two classic experimental results of ignition
sources and line sources match. The parameters of the model can be determined based on the experimental data. Ac—
cording to the different strength of the fire source the coefficient values of the largest flame area are generally between
0.285 t0 0.410.

Key words: cataclysm ventilation ; mine fire;fire throttle ;local resistance ; parameter identification
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Table 1 Key parameters of the experiment and parameter identification results

v/
m
/Pa (m+s") ky b E 1%
( ) 2.083 34 1.17 2.00 0.2854 9.187 5 0. 100 978 4.8
( ) 3.748 77 0.97 1.45 0.409 2 2.307 0 0. 026 082 0.7
7
Fig. 7 Parameter identification and optimal solution of the tunnel fire,experiment
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Fig. 8 Relationship and fitting results between fire resistance of the tunnel fire burning experiments and wind velocity
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