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Analysis of Soot Formation Characteristics in Diffusion
Flames with Soot Particle Temperature Measurement
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Abstract

Soot particle temperatures in co-flow diffusion flames have been measured using a
two-color pyrometry at the pressure of 0.2 MPa(2 atm). The measured soot particle
temperatures along with the integrated soot volume fractions are analyzed to
understand soot formation characteristics. At 0.2 MPa, the addition of small amount
of air into ethylene do not change the soot particle temperature in soot formation
regions. This result showed that the increase of soot formation with addition of air is
mostly due to the chemical effect of the added air, such as the increased role of C3
chemistry during the early stage of soot inception process. The addition of sufficient
air into ethylene, however, changes soot particle temperatures and the understanding
of soot formation characteristics becomes complicated. Measured soot particle
temperatures also showed that there is no significant temperature effect for the
synergistic effect of ethylene/propane mixture on soot formation.
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Fig.3 Integrated soot volume fraction with
air addition at 0.2 MPa.
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Fig.4 Integrated soot volume fraction with
N2 addition at 0.2 MPa.
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Fig.5 The effect of air and N; addition

into ethylene on soot formation.
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Fig.6 Soot particle temperatures with air

addtion into ethylene at 0.2 MPa.
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Fig.7 Soot particle temperaures with N
addition into ethylene at 0.2 MPa.
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Fig.11 The effect of propane mixing into
ethylene on soot formation.
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