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Abstract

This study investigates the influence of CO, addition on CH,/air coaxial jet laminar diffusion flames

CESIH: WAL BRI, FUKSR, Bk, ERE. cop MIIRAE R B BB R TR )] FTRFSERR IR, 2025,
15(3): 43-52. DOI: 10.12677/s€.2025.153006


https://www.hanspub.org/journal/se
https://doi.org/10.12677/se.2025.153006
https://doi.org/10.12677/se.2025.153006
https://www.hanspub.org/

MRt 2

within the context of flue gas recirculation (FGR) technology for natural gas combustion. Numerical
simulations were conducted to analyze the effects of CO, physical properties on flame temperature,
peak CH, reaction rate, and flame dimensions, providing foundational theoretical insights for further
research on CH, flame combustion characteristics. Results indicate that substituting N; in air with CO,
leads to a reduction in flame temperature, which decreases with both increasing equivalence ratio
and CO, volume fraction. This trend remains consistent under both fuel-lean and fuel-rich combus-
tion conditions. The introduction of CO, enhances the peak CH, reaction rate due to its higher mo-
lecular momentum, which promotes fuel-oxidizer mixing. However, no significant improvement in
CH, combustion efficiency is observed. Flame dimensions remain unaffected by CO, addition but
decrease with increasing equivalence ratio.
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Figure 1. Structure and size of the nozzle
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Figure 4. Grid independence verification
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Figure 5. Variation of peak flame temperature with equivalence ratio
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Figure 6. variation of peak flame temperature with CO2 volume fraction
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Figure 7. The effect of CO2 on the peak combustion rate of CHa
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Figure 9. The equivalence ratio effect on the flame structure
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