FATZ AYY/Z2R FEFEHY
Al Ay E4

Soot Formation Characteristics of Concentric
Ethylene/Propane Co-flow Diffusion Flames
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Abstract

The soot formation characteristics have been studied experimentally in concentric
co-flow ethylene/propane diffusion flames. Comparing to the homogeneously mixed
propane/ethylene case, the increase of soot formation is observed when propane is
supplied through the outer nozzle, while the decrease is observed when propane is
supplied through the inner nozzle. The reaction path of PAHs formed from the
pyrolysis process of propane is likely to be responsible to the observed difference.
When propane is supplied through the outer nozzle, PAHs formed during the
combustion process are easy to be exposed to the oxidization environment; however,
when propane is supplied through the inner nozzle, PAHs are not likely to be
oxidized and thus get involved in soot formation process. The synergistic effect in
ethylene/propane diffusion flames is affected not only by the composition of mixture
but also by the way of mixing.
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Fig. 1 Concentric fuel supply.
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Table 1 Experimental conditions.

coe | O 57 | g e
1 CsHs(1.0) CaHa(15)
2 C2Ha(1.5) CsHs(1.0)
3 C3Hs(0.30) C2Ha(2.55)
4 C:Ha(2.55) CsHs(0.30)
5 C:Ha(2.55) C2H4(0.45)
6 CoHA(255)+CaHs(0.30)
Fig. 2 Concentric co-flow nozzle.
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Fig. 3 Ethylene/propane flame.
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Fig. 4 Radial profiles of integrated
soot volume fraction at the
various heights for case 2.
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Fig. 5 Radial profiles of integrated
soot volume fraction at the
flame height of 15 mm.
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Fig. 6 Radial profiles of integrated
soot volume fraction at the
flame height of 20 mm.
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Fig. 7 Radial profiles of integrated
soot volume fraction at the
flame height of 25 mm.
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Fig. 8 Radial profiles of integrated soot

volume fraction at the flame
height of 30 mm.
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Fig. 9 Radial profiles of integrated
soot volume fraction at the
flame height of 40 mm.
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Fig. 10 Radial profiles of integrated

soot volume fraction at the
flame height of 50 mm.
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Fig. 11 Integrated soot volume
fractions at the centerline.
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