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Electric Field Control of Soot Distribution in Flames Using L aser -
Induced Incandescence

WANG Yu YAO Qiang HE Xu MA Xiao LI Shui-ging SONG Qiang

Abstract

A 2-color laser-induced incandescence (2-color LII) diagnostics system was set up.
Based on this method, an optical experimental facility was set up to investigate the
effect of electric fields on soot particle concentration in air co-flow ethylene diffusion
flames. The results gave an absolute volume concentration of soot particles in flames.
With the presence of electric field, whatever it was negative or positive, soot
concentration and distribution can be changed, soot concentration first increased and
than decreased at a certain condition with an increase electric field intensity. lonic wind
would take an important role to change the flame shape and soot particles volume
concentration after 7 kV. TSPD (Thermophoretic Sampling Particles Diagnostics) results
showed negative electric field was stronger than positive electric field in decreasing the
soot volume concentration. Electric field could suppress the soot particles growth and
aggregation.
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