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Soot Size Measurement in :1 Laminar Diffusion Flame Using
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Abstract

For a detailed examination of soot particle morphology and its regional variation within a
laminar coannular propane diffusion flame at atmospheric pressure, the thermophoretic sampling
technique for extracting soot particle, which is based on subjecting a cold surface for short
exposure time to precisely defined regions of the flame, has been used. The morphological
features provide not orﬁ)} valuable qualitative information on soot particle agglomeration, surface
growth, and oxidation, but also quantitative data on primary particle and agglomerate sizes as
a function of flame coordinates. Observations with a series of T.E.M. photographs consistently
show an increasing primary particle size with height above the burner in the low and intermediate
regions of the flame. Also, the radial size distributions of primary particle and agglomerate were
obtained and the results indicate the existence of toroidal zane of maximum soot volume fraction
which exists 1-2mm inside of the flame surface.
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Fig. 1(b) Schematic diagram of the pneumatic probe
control system and the burner
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Fig. 2 Processes leading to net production of soot
particles
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Fig. 3 Schematic of growth >f soot agglomerates
under the simultaneous action of coagulation
and agglomeration. The surface growth stages
are demonstrated by dashed lines while the
agglomeration stages are shown as collisions
of differently shaped agglomerates
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Table 1 Flow conditions

No.. CiHs Flow rate Air flow rate fiFlame length

Lo 0.94cc/sec ! 100 /min 28mm

2. 1. 35¢c/sec 100 )/min 53mm

3. L 2. 21cc/sec 1 100 1/min 80mm
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Fig. 4(a) Schematic of axial thermophoretic sampling
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Fig. 4(b) Schematic of radial thermophoretic sampling
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(a) z=25.6 mm, r=4.0 mm

(¢} z=63.3mm, r=0.0mm

1701

{(b) z=43.35mm,r=2.0 mm

(d) z=380.0 mm, r = 0.0 mm

Fig. 5(a) TEM micrographs of soot particles deposited on a carbon substrate supported by a copper
grid as a function of increasing height z. (Exposure time==100ms) Fuel flow rate: 0.

1325 lpm, Air flow rate: 100 lpm
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(a) z=43.35mm, r=0.0 mm (b) z=43.35 mm,r= 1.0 mm

(€) z=43.35mm, r =2.0 mm (d) z=4335S mm.r=3.0 mm

Fig. 5(b) TEM micrographs of soot particles deposited on a carbon substrate supported by a copper
grid as a function of radial distance r.(Exposure time=100ms) Fuel flow rate: 0.1325 lpm,
Air flow rate: 100 lpm
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