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The analysis and its agglomeration control of
soot particles fractal growth

LIU Pingf, LI Jing, HOU Jia-lin
(College of Mechanical and Electronic Engineering, Shandong Key Laboratory of Gardening Machinery and Equipment,
Shandong Agricultural University, Taian Shandong 271018, China)

Abstract: Based on the fractal growth physical model of soot particles from large diesel agriculture machinery, this
paper simulates the morphological structure of collision for the single particles and single particles, single particle and
clusters, clusters and clusters, firstly. Moreover, combining with the collision frequency, the fractal growth is controlled
to agglomeration using the main environmental factors interference for diesel engine soot particles, in order to make them
condensed into regular geometry or larger density particles, reduce the viscous drag for capturing by the capturer or set-
tlement and to realize the control of the pollution of the environment. The results of numerical simulation show that the
proposed method are feasible and effective, which will help to understand and analyze the physical mechanism and kinetics
of non-equilibrium condensation growth behavior of the actual carbon smoke particles and provide the solution to further

reduce emissions of the inhalable particulate matter from diesel engines.
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Fig. 1 The particulate emissions of the heavy-duty diesel
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Fig. 2 The soot generation process

2.2 BRAESE # AL T ¥ (The simulation method

of soot structure)
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Fig. 3 The diagram of growth process
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3.1 BRMABUKI Y 43 T2 A K B #38 (The description

of the fractal growth for soot particles)
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Fig. 11 Particles’ center point coagulation control

4 T JHBURL P sk 5 42 1) B 2= X (The meaning
of condensed control of the soot particles)
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