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Effect of water condensation on size of nano-PM from combustion
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PM (Particulate Matter) aggregation technique by water vapor addition was
attempted to reduce fine PM. PM exhausted from a toluene laminar diffusion flame formed by pool
combustion system was used as test sample. Particle diameter (DPM) distribution of PM was measured
by a Low Pressure Impactor. Water vapor was supplied from two positions, 30mm distance from the pool

edge (around the flame tip) and other is far distance from the flame tip. In case of water vapor
addition, mass flow rate of water-condensed PM in range of 250nm < DPM < 2300nm was lower than that
of non-treated PM and mass flow rate of water-condensed PM in range of DPM >2300 nm was higher than
that of non-treated PM. Therefore, it was considered that aggregation PM increased at water vapor
addition and condensation.
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Fig. 2 Water vapor supply method



2 PM

LPI PM Wet PM
120°C Dry up PM LPI Wet PM
3 PM LPI Wet PM
Dry up PM
Dry up PM PM
4 4 160 nm
0.2 mg/s Wet PM
Dry up PM
Exhausted PM Wet PM Dry-up PM
i Water;ondensed PM Classification by LPI - 10l p—
@ Large dlame(er stage Dry-up| Mass flow rate m; = 1.8mg/s (L; = 40 mm)
) o ::> ; ; :> - Free flame
9 —— — =—O—:Dry upPM
—@—  WetPM
“ 100k
>
£
Condensed water and PM
&
1 ©
10 Large diameter stage g ’E ]_0’1 3
=0
?;»10’27 25
Stage’s 512092 Stage 1 83s
_3 £2 @
10 F Ss
a3,
g Gt Wet PM 10 °F
2z
2S10°F
£g °
= § o[ Dry up PM Dry up PM -
&s10 1077 2 e 4
. | 10 10 10 10
1010‘ 10 3 104 Particle diameter of wet PM  Dpy nm
Particle diameter of wet PM Dgy M

Fig. 3 PM with condensed water captured by LPI

Fig. 4 Free flame PM size distribution
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Fig. 5 PM at water steam addition (Case A)
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