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Abstract : The working of diesel particulate filters(DPF) needs to periodically burn soot that has been accumulated
during loading of the DPF. The prediction of the relation between an uniformity of gas velocity and soot regeneration
efficiency with simulations helps to make design decisions and to shorten the development process. This work presents
a comprehensive combined 'DOC+CDPF' model approach. All relevant behaviors of flow fluid are studied in a 3D
model. The obtained flow fields in the front of DPF is used for 1D simulation for the prediction of the thermal behavior
and regeneration efficiency of CDPF. Validation of the present simulation are performed for the axial and radial
direction temperature profile and shows goods agreement with experimental data. The coupled simulation of 3D and 1D
shows their impact on the overall regeneration efficiency. It is found that the flow non-uniformity may cause severe
radial temperature gradient, resulting in degrading regeneration efficiency.

Key words : CDPF(Catalyzed Diesel Particulate Filter), Regeneration(A]28), One channel model(¥td# = d),
Computational fluid dynamics(CFD: 7A€}, Flow distribution(-8-<& ¢ =)
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Table 1 Specification of DOC and CDPF

. . Cell density | Ptloading Density Therm.z# Specific
Monolith Material Length (m) | Volume (¢) (CPSI) (@/t6) (kg/m’) conductivity heat
(W/mK) {Jkg/K)
DOC Cordierite 0.0780 1.2 400 110.0 440.0 1.255 836.8
DPF SiC 0.2540 39 180 18.0 2700.0 13.060 1800.0
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Table 3 Flow uniformities of DOC and CDPF

Flow uniformity High load Idling

poC 0.763 0.872

CDPF 0.989 0.998
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Fig. 16 Regional regeneration efficiency according to different
gas flow uniformity
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