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Abstract @ The risk of climate change has been long acknowledged, and ongoing efforts to overcome this issue, within the shipping sector, with the
international maritime organization playing a central role. Conducting research on characteristics of soot formation is crucial to control its occurrence
within the combustion process. In this study, the laser extinction method and chemical reaction numerical analysis were employed to examine the
alterations in the state of chemical species associated with flame temperature, flame visual, and soot formation by mixing nitrogen, an inert gas, in the
counterflow diffusion flame based on ethylene gas. The findings of the study suggest that as the mixing ratio of nitrogen increased, both the flame
temperature and soot volume fraction decreased. Additionally, the area in which soot particles were distributed also decreased, and the volume fraction
decrease rate declined when the mixing ratio increased by more than 30%. The mole firaction of the chemical species involved in soot growth also
decreased. the chemical species associated with the HACA reaction were affected by variations in the hydrocarbon fuel ratio, and the chemical species

related to the odd carbon path were confirmed to be affected by the flame temperature as well as the hydrocarbon fuel ratio.
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Fig. 4. Flame temperature comparison by experiment and

simulation.
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Fig. 5. Still image of flame at various dilution ratio of N2.
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Fig. 6. Soot volume fraction according to N2 dilution ratio.
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Fig. 7. Mole fraction of CsHs according to N2 dilution ratio.
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Fig. 8. Mole fraction of C2H2 according to N2 dilution ratio.
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Fig. 9. Mole fraction of C3H3 according to N2 dilution ratio.
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Fig. 10. Mole fraction of CHs3 according to N2 dilution ratio.
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Fig. 11. Effect of N2 dilution on nitrogen oxide formation.
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