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A Study on Combustion Characteristics of Turbulent
Spray Flame by the Dual Swirler
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Abstract

An Experimental study was conducted on spray combustion using dual swirlers at
different outlet angle; co-swirl and counter-swirl. To understand the characteristics of
turbulent spray combustion of dual swril flow({DSF), the axial helical annular vaned
swirlers with various swirl ratios and combination of angle and direction were
designed. and temperature measurements of a rapidly thermocouple insertion and
measurements of soot volume fraction and microrstructure using thermophoretic
sampling particle diagnostic(TSPD) as TEM were carried out. The NOx, CO;0,, etc.

was analyzed using emission gas analyzer. The results show that flame stability were
maintained under very lean condition. for both co-swirl and counter-swirl case.
And though Counter-swirl case kept the higher temperature region compared to
co-swirl case, Counter-swirl combustion represented less NOx emission and soot
formation than co-swirl case.
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TSPD Thermophoretic sampling particle
diagnostic
f The specific soot growth rate
w The specific soot oxidation rate

DSF  Dual Swirl Flow

S Swirl Number(Swirl Strength)
L; Flame Height

d, Primary particle diameter LA =
f, Soot Volume Fraction

TEM Transmission electron microscope
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Fig.16 TEM micrograph of soot
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Table.4 Specific soot growth and oxidation
rates for soot sampled from the combustor
centerline
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Table.5 Soot aggregate parameters as a
function of non-dimensional flame height
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