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Soot Formation Characteristics of Concentric

Diffusion Flames with Mixture Fuels

Wonnam Lee, Yeon Woo Nam

ABSTRACT

The synergistic effect of ethylene/propane and ethylene/methane mixtures on soot
formation is studied experimentally with a concentric co-flow burner. The integrated
soot volume fractions, laser light scattering signal and PAH concentrations are
measured for different fuel supply configurations. The synergistic effect in
ethylene/propane diffusion flames is found to be affected not only by the composition of
mixture but also by the way of mixing. Comparing to the homogeneously mixed
ethylene/propane case, the increase of soot formation is observed when propane is
supplied through the inner nozzle, while the decrease is observed when propane is
supplied  through the outer nozzle. [However, the measured PAH concentration
distributions are inconsistent with the current view of the synergistic effect of
cthylene./propane mixture on soot formation. Virtually no synergistic effect is observed
in ethylene-methane flames regardless of the fuel supply configuration, which suggests
the important role of C; species produced during the propane pyrolysis process for the
synergistic effect.
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Fig. 2 Light scattering/extinction
measurement.

Table 1 Experimental conditions.

Inner nozzle Outer nozzle
(scc/s) (sccls)
1 C:Hy CsHg
2 CsHs CzoHy
3 CoHy+ C3Hg
4 CoH4 CHy
5 CHy4 CoHy
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Fig. 3 Ethvlene/propane flame.
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Table 2 Selected experimental conditions
for laser light scattering and PAH
measurements

~ Inner nozzl uter nozzle
Case (sce/s) ¢ 0 t(scc/s)

1 C,H,(1.8) C3Hs(0.8)

2 C,H,(2.7) C3Hs(0.2)

3 C4H(0.8) CyoH4(1.8)

1 CgHg(Og) CgH»;(Q?)

5 C.H4(3.0)

6 CoHA(2.7)+ C3He(0.2)

7 CaH4(1.8)+ C3Hg(0.8)

8 C3Hg(2.0)
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