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Study on smoke transport characteristics of fire inside rail train
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Abstract: In order to study the smoke transport characteristics of rail train with lateral multi-opening
and optimize the emergency response strategy for fire rescue, a rail train model was built using PyroSim
software based on the engineering entity structure and numerical simulation was conducted. Focusing on
the lateral opening as a connecting channel between the inside and outside of the train carriage, the
influence of the lateral opening mode on the smoke transport characteristics inside the train was discussed
and analyzed. The results show that the lateral opening mode has a significant effect on the smoke transport
inside the train, including the smoke spreading speed and the smoke distribution in the stable stage.

Compared with the disordered smoke and full coverage in the height direction in the section without
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opening the lateral opening, the smoke in the section with opening the lateral opening can maintain stable

stratification, which is conducive to the safe evacuation and rescue of personnel. The smoke temperature

distribution under the train ceiling is more consistent with the double exponential attenuation law, and is

affected by the coupling of the opening mode and the fire power. The temperature attenuation rate of the

opening section is more significantly affected by the fire power in the asymmetric opening. In addition,

although the opening is conducive to the formation of a safe environment inside the train, it is also

necessary to consider the impact of the fire smoke spilling into the outer space of the train through the

opening to make a comprehensive judgment of emergency response.
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Fig.4 Verification of simulation and experimental data
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Fig.7 Smoke spreading process inside entire train under mode of ''2. 5 MW+ both sides of fire source"
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Fig. 8 Smoke spread phenomenon in entire train under different lateral opening modes of 2. 5 MW
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Fig.9 Smoke spread phenomenon in entire train under different lateral opening modes of 7. 5 MW
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Fig. 10 Smoke temperature distribution in area near fire source under train ceiling
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Table 2 Values of coefficients for smoke temperature

distribution
2.5 0.81 0.3 0.42 14.8 0. 996
5 0. 63 0.4 0.5 13.4 0. 989
7.5 0.5 0.37 0. 62 12.2 0. 988
10 0.36 1.02 0. 65 12 0. 988
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