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Soot formation characteristics during propane MILD combustion

TIAN Songjie, REN Hao, XU Shunta, XI Liyang, TU Yaojie, LIU Hao"

(State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: MILD (Moderate or Intense Low-oxygen Dilution) combustion is a novel low oxygen dilution combustion technology
to achieve low NOx and soot emissions. Based on the opposed-flow jet diffusion flame model in CHEMKIN-PRO, the soot
formation path in propane MILD combustion and their difference from those in propane conventional combustion was
simulated, and the effects of strain rates (50-80s"') and CO; dilution (0-60vol%) on the soot formation path during propane
MILD combustion were investigated. The results show that, the main paths of soot formation in MILD combustion are
2C3H;=>A1, Al+H(+M)<=>A1(+M), Al+CHs<=>A1+CHs, Al+C;Hs<=>A1+C;H;, C¢HsCH3+H=A1+CH3 and CsHs
2+C,H,=A1+H; Compared with conventional combustion, the reaction rates of 2C3H;=>A1 and A1+H(+M)<=>A1(+M) in
MILD combustion decreased, which reduced the generation of Al and inhibited the nucleation of soot, and finally led to a
decrease of 83.7% in the peak concentration of soot. In contrast, the relative contribution of the 2C;Hs=>A1 path to soot
generation decreased by 7.7% in MILD combustion, while the importance of the CsHsCH3;+H=A1+CH; and CsHs

2+C,H,=A1+H paths increased significantly. In addition, the peak volume fraction of soot in MILD combustion showed a
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trend to increase first and then decrease with the increase in strain rates, and CO; dilution promoted H consumption through

CO+OH<=>CO,+H, which further reduced the formation of soot in MILD combustion.
Key words: MILD combustion; Conventional combustion; Propane; Soot; Strain rates; CO> dilution
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Table.1 Calculating conditions of propane opposed-jet flow flames in conventional and MILD combustion
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6 7 20/40/60(Xrcoz2) 300 7.93/8.32/8.70 1200 18.75 50
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CsHsCH3+H=A1+CHj3 (R3-5)
C4Hs5+CoHo=A1+H (R3-6)
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formation reactions in propane MILD combustion at various
strain rates
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