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Abstract: Numerical study of three axisymmetric laminar co-flow diffusion flames at pressures between 0.1 —
4.0 MPa was conducted. One flame is a methane/air flame (Flame 1) , and the other two are methane/nitrogen-diluted
oxygen flame (Flame 2) and methane/carbon dioxide -diluted oxygen flame (Flame 3) , the mass fraction of oxygen in
the oxidizer of Flame 2 and Flame 3 are both 30%. Numerical model includes a skeletal mechanism derived from GRI-
Mech 3.0 with 163 reaction steps and 26 species. An optically thin radiation sub-model was employed in the simula-
tions to consider the thermal radiation absorption by species such as CH;, CO,, CO and H,O. As compared to Flame
1, the two oxygen-enhanced combustion flames are shorter and hotter. NO emission index in Flame 2 increases by
70% and increase monotonically with pressure. The majority of NO in Flame 2 is produced via the thermal route. The
reaction step: H + CO,~ OH + CO accounts for the high mole fraction of CO in Flame 3 near the fuel tube exit. As
the pressure increases, flame temperature increases firstly and then decreases, flame radius decreases monotonically,

while flame height remains almost constant.
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