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Why care about mobility size? 
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Studying Soot Formation in Flames 

CAST Soot Generator [4] 

Free Premixed and Diffusion flames: 

McKenna Burner [1] Gülder Burner [2] 
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Modeling of Soot Mobility Size 
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Population Balance 

Experiment 

Agglomerates: 

Sorensen [3], transition regime 

Aggregates? 

Goal:  
New 𝒅𝒎 relationship for:  

[3] Sorensen CM. Aerosol Sci. Tech. (2011) 45, 765. 
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𝒅𝒎 = Const · 𝒅𝒈 

[2] Koylu UO, Faeth GM, Farias TL, Carvalho MG. (2007)  Combust. Flame 100, 621. 
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𝒅𝒎 = f (𝒏𝒑, 𝒅𝒑) 
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i)    Surface Growth/ Aggregation 

ii)    PP Size Distribution 

Need for: 

Polydisperse 
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Soot Dynamics by Mesoscale Simulations 

i) Initial Configuration  

after Inception primarily stops [1,2]: 

𝑡 
ii)     Discrete Element Modeling (DEM)  

     of Particle Motion and Agglomeration [3] 
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𝑑𝑚,𝑜 = 2 nm 

𝑁𝑡𝑜𝑡,𝑜 = 4.5·1016 m-3 
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Soot Dynamics by Mesoscale Simulations 

iii) Surface Growth (SG) by HACA mechanism [4-6]: 
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i) Initial Configuration  

after Inception primarily stops [1,2]: 
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ii)     Discrete Element Modeling (DEM)  

     of Particle Motion and Agglomeration [3] 
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Soot Aggregation Dynamics by DEM  

Residence time, 𝑡, ms 
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Soot Aggregation Dynamics by DEM  

Residence time, 𝑡, ms 
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DEM, This work 
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DEM-derived distribution of 𝒅𝒎 over 𝒏𝒑 
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Good agreement  

for small sizes 

Number of Primary Particles, 𝑛𝑝 
[1] Rissler J, Messing ME, Malik AI, Nilsson PT, Nordin EZ, Bohgard M, Sanati M, Pagels JH. (2013) Aerosol Sci. Technol. 47, 792. 
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CAST Soot Generator [2] 
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CAST Soot Generator [2] 
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Today, 15.20-16.30 

What about the Effective Density? 
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Scaling law accounting 

for PP aggregation & 

polydispersity: 

But is it any good? 
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• Chemical Bonding of primary particles 

is needed for 𝒅𝒎! 

• New relationship accounting for  

aggregation and polydispersity:  

• Agglomeration & surface growth  

     modeling reveals: 
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Thank you for your 

attention! 

Kelesidis GA, Goudeli E, Pratsinis SE, 

“Morphology and Mobility Diameter of Carbonaceous 

Aerosols during Agglomeration & Surface Growth” 

Carbon, 121, 527-535 

Full Story in: 


