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Numerical Simulation of Soot Formation in Laminar Co-flow Methane/Air

Diffusion Flames at Elevated Pressures”

Qin Jianguo, Wei Xiaolinz), Guo Xiaofeng, Li Teng

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Numerical study of soot formation in laminar co-flow methane/air diffusion flames between 5 and 40
atmospheres was conducted with a modified Moss-Brookes soot model. Numerical model includes a skeletal
mechanism derived from GRI 3.0. An optically thin radiation sub-model has been employed in the simulations to
consider the thermal radiation absorption by species such as CH,4, CO,, CO, H,O and soot particles. Simulation
results show that soot decreases the flame temperatures and acetylene mass fractions, while the flame lengths
become a little longer. Nucleation, surface growth and oxidation rate of soot are increased with increasing pressure.
Investigations on the percentage of total carbon in the fuel converted to soot are conducted. It is observed that
power-law relationship between the maximum carbon conversion factor and pressure are weakened as pressure
was increased.
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