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Why care about mobility size?

Higher Particle Deposition Fraction for lower d,, [3]

Nuclei Mode: Accumulation Mode: (1]
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Studying Soot Formation in Flames

Free Premixed and Diffusion flames:

Agglomeration

McKenna Burner [1] Gulder Burner [2]
Quenched flames:
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Modeling of Soot Mobility Size
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Sorensen [3], transition regime
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Soot Dynamics by Mesoscale Simulations

) Initial Configuration -
after Inception primarily stops [1,2]:

) Discrete Element Modeling (DEM)
of Particle Motion and Agglomeration [3]
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Soot Dynamics by Mesoscale Simulations

T=1830K
dmo =2 NM
NtOt,O = 451016 m_3
[1,2]

) Initial Configuration
after Inception primarily stops [1,2]:

) Discrete Element Modeling (DEM)
of Particle Motion and Agglomeration [3]

i) Surface Growth (SG) by HACA mechanism [4-6]:
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Soot Aggregation Dynamics by DEM
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Soot Aggregation Dynamics by DEM
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Residence time, t, ms
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DLCA [3]

DEM, This work
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DEM-derived distribution of d,,, over n,

DEM-derived Power Law:
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Moment of Truth!

Experiments: o
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Moment of Truth!

Normalized Mobility Diameter, d,,/d,,
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What about the Effective Density?

caling law accounting
for PP aggregation &
polydispersity:

—0.78
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But is it any good?
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Motivation

Soot impact on health and envirenment strongly depends on its moblity size, 4., and effective density, o7

! Cumrent scaling laws ford, and p_ ¢ based on clusters of

primary particles in point contact {aggbmema} neglect their chemlcal bonding (aggregation) and pohydispersity, deviating significantly from messurements.' Here, new

are derived by investig

soot

¥ with a Discrete Element Model (DEM) for agglomeration & surface growth.?

Evolution of Nascent to Mature Soot

[21

Soot Size Distribution by Combustion of Ethylene [3]
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and surface growth dynamics
in the absence of oxidation
and condensation.
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Conclusions

« Agglomeration & surface growth
modeling reveals:
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« New relationship accounting for
aggregation and polydispersity:
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Thank you for your
attention!

Full Story In:

Kelesidis GA, Goudeli E, Pratsinis SE,
“Morphology and Mobility Diameter of Carbonaceous

Aerosols during Agglomeration & Surface Growth”
Carbon, 121, 527-535



