C—HRTZ2EEE>Y T4 — ¥R TRRET 4 L2 =12k 3
BRI A IR D A
By s W 78 & BEEKRT LA AiBA ?

T4 =YK TleET7 402 —12k5
BRI BT (IR D B A

LA AL
(Fh R

Investigation of Emission Control by Diesel Particulate Filter
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Abstract

We have simulated the flow in a wall-flow DPF using the lattice Boltzmann method. Filters of
different length, porosity, and pore size are used. The soot accumulation for PM trap and soot
oxidation for filter regeneration process are considered. Especially, the effect of NO, on the soot
oxidation is examined, which is recently proposed as the on-board regeneration system. The reaction
rate has been determined by previous experimental data. The estimated values of Arrhenius factor and
activation energy are A = 146 1/s, E = 79.5 kJ/mol with NO,, and A = 1.20 1/s, E = 64.9 kJ/mol without
NO,. Results show that, the flow along the filter monolith is uniform, and the large pressure drop
across the filter wall is observed, corresponding to the backpressure. The obtained permeability based
on the Darcy's law is close to the reported value of SiC DPF. When the soot is accumulated, the flow
pattern is largely changed due to smaller porosity. In soot oxidation process, the soot oxidation rate
becomes ten times larger when NO, is added. These are useful information to construct the prediction

model for soot accumulation, and to develop the future regeneration system.
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Fig.1 Numerical domain and boundary conditions
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Fig.2 Concentration of CO, CO,, NO, in oxidation of CB
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Fig. 3 Velocity field in DPF for e = 0.6, L = 13mm, d = 33 um, U, = 10 em/s; velocity vector, mass flux in x-direction, and

pressure distributions are shown.
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Fig.4 Profile of velocity passing through porous wall
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Fig. 5 Maximum temperature and mass of remained soot in DPF for € = 0.6, L = 13mm, d = 33 yum, U, = 10 cm/s to observe
effect of NO, on soot oxidation
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