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The Effects of Laser Heating on the Soot Formation and

Oxidation of a Diffusion Flame

Wonnam Lee, Youn Woo Nam, Chun Beom Lee and Hyun Dong Shin

ABSTRACT

The effects of laser heating on soot formation and oxidation of propylene diffusion
flames have been studied experimentally under nearly sooting conditions. The
non-sooting flame can be converted to a sooting flame when the laser light heats up a
flame at 7 mm height, while a sooting flame can be changed to a non-sooting flame
when a flame is heated with laser light at flame height of 13 mm. The selective heating
at the soot formation and/or oxidation region determines the sooting behavior of a
diffusion flame. The increased soot/flame temperatures are most likely to be responsible
for both the decreased and increased soot formation/oxidation.
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Fig.2 Propylene diffusion flames with C3H6 Fig. 3 Propylene diffusion flames with CsHe
flow rate of 0.68 scc/s (a) without laser and flow rate of 0.71 scc/s (a) without laser and
{b) with laser at 7 mm flame height. (b) with laser at 7 mm flame height.
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Fig. 5 Integrated soot volume fractions for
0.71scc/s CsHs flow rate
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Fig. 8 Radial distributions of soot volume
fractions and difference (Laser at 19 mm)
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