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Fire and explosion caused by premixed hydrocarbon- air is a major safety concern in industries handling these compounds such 
as petrochemical. This paper aims to simulate the characteristics of fire and explosion may occur in a fuel- vent line attached to 

an abatement unit. The outcomes of this study assist with better understanding of the flame propagation properties as well as 
determine the most appropriate fire and explosion mitigation method. 

Simulations were conducted using FLACS 10.6, developed by Gexcon, to simulate the open-ended premixed combustion of 
methane-air in a long straight tube. The concentrations of methane were 6%, 7%, 9%, and 9.5% of methane in air, and the fuel region 
sizes considered were 6, and 12 m within a 0.5 m diameter 30 m long open-ended tube. In addition, the effect of scale and geometry 
on the flame propagation characteristics was studied on a smaller tube of 5 m long and 75 mm in diameter. The software was then 
used to simulate the effect of initial ignition energy on flame propagation velocity. 

Explosion over pressures were found to be under predicted by the software, though, flame speeds and pressure wave behaviours 
had a correlation with experimental results from previous studies. It was predicted that fuel concentration and tube length have a 
significant impact on the explosion properties and flame propagation speed.
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