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A CFD Analysis on DPF for the Removal of PM from the Emission of Diesel Vehicle
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Abstract : Recently, due to the increase in the fine dust, regulations on PM generated from diesel cars are strengthened. There is a
growing interest in diesel particulate filters (DPFs), a post-treatment device that removes exhaust gases from diesel vehicles.
Therefore, one of the enhancements of the DPF efficiency is to reduce the pressure drop in the DPF, thereby increasing the
efficiency of the filter and regeneration. In this study, the effect of cell density, channel shape, wall thickness, and inlet channel
ratio of 5.66" SiC and Cordierite DPF on the pressure drop in DPF was investigated using ANSYS FLUENT simulator. As a
result of the experiment, the pressure drop was smaller at 300 CPSI than 200 CPSI, and the anisotropy and O / S cell showed less
than Isotropy by pressure drop of about 1,000 Pa. As the porosity increased by 10% the pressure drop was reduced by about 300
Pa and as the wall thickness increased by 0.05 mm, the pressure drop was increased by about 500 Pa.
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Figure 2. DPF channel pressure drop component on the wall and
Figure 1. Schematic of DPF about pressure drop component. PM layer.
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Table 1. Specification of 5.66" SiC and Cordierite DPF
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Specification — Value -
Cordierite SiC
Wall thickness (mm) 0.3
Channel size (mm) 1.431
Porosity (%) 55.89 47.29
Median pore diameter (Lm) 12.24 15.44
Apparent density (g cc™) 1.11 3.04
Table 2. Properties of exhaust gas
o | it [ oy T
Value 130 0.605 29x10°

Figure 3. Modeling of DPF Channel.
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Table 3. Simulation Parameter for CFD analysis

Parameter Value
Cell density (CPSI) 200, 300
Wall thickness (mm) 0.25,0.3,0.35
Shape of channel Isotropy, Anisotropy, O/S cell

Inlet/outlet ratio

1.0,1.1,1.2,1.3,14,1.5

Porosity (%)

40, 50, 60, 70

Symmetry = modeling
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Figure 4. Geometry of Isotropy (L) and O/S (R) cell structure.
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Figure 5. Comparison of pressure drop on the simulation and ex-
periments for the SiC and Cordierite DPF.
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Figure 6. Effect of isotropy cell density of DPF on pressure drop.
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Figure 8. Comparison of pressure drop on the isotropy, anisotropy
and O/S cell of DPF.
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Figure 10. Effect of porosity of isotropy cell on pressure drop.
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