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Numerical Simulation on Flow
with Soot Deposition in Diesel Particulate Filter
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Hiroshi YAMASHITA and Shigeki DAIDOU

*t Department of Mechanical Science and Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan

Recently, more strict diesel particulate emissions standards have been setting in
many countries. A diesel particulate filter (DPF) has been widely used as for the
after-treatment of exhaust gas. Since DPF filling causes pressure drop, it is
necessary to use the filter with low pressure drop. Then, it is important to examine
pressure change due to soot deposition inside the real filter. In this study, we
conducted numerical simulation on flow with soot deposition by the Lattice
Boltzmann method to observe the relation between soot deposition process and
pressure drop during DPF filling. The inner structure of the cordierite filter was
obtained by an Xray CT technique. Results show that there are several soot
deposition processes when the soot is attached to the filter wall. Interestingly, based
on the pressure change rate to accumulated soot, soot deposition process can be

distinguished.
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Fig.1 Photograph of diesel particulate filter
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Fig. 2 Velocity directions in d3q15 model
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Fig. 3 Approach for soot deposition
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