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A CFD Analysis of Flow Velocity at Inlet of a Diesel Particulate Filter
according to the Curved Duct Connection Conditions
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Su-Ryong lee - Young-Nam Ko - Choong-Hoon Lee

Abstract The flow vclouty dmmbmmn at infet of dicsel particulate filter (DPF) which 1s connected to each curved
duct was simulated using STAR-CD". Three kinds of models which describe the shapes of the curved duct were used
for the CFD simulation. The simulation results were compared with the experimental data of velocity distribution
which was obtained using a Pitot tube and 2-D positioning machine. At the 90° curved connecting condition, the CFD
simulation results of flow velocity distribution at inlet of the DPF showed a horse hoop shape shifted from the axial =
center line of the DPF. The CFD simulation results agree reasonably with those of the experuments. :
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Fig. 1. (a) Experimental setup for measuring velocity distribution of
gas flow in DPF entrance and (b) Pitot tube adaptor guide
in detail [10]
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Table 1. Inlet boundary condition

Material property Property value
Mass flow rate (kg/s) 0.1109
Air density (kg/m’) 1.205
Initial gauge pressure (Pa) 960
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Fig. 2. The computational models of a diesel particulate filter
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Fig. 3 Meshes for computational models
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Fig. 4. Axial velocity profiles along the radial direction
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(b) Computation results

Fig. 5. Axial velocity distributions on the cross-section of 100mm
ahead the monolith
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Fig. 6. Axial velocity distributions on the cross-section of 50 mm
ahead the monolith
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Fig. 7. Velocity distributions on the cross-section of side view
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(c) Model 3

Fig. 8. Vector plots of velocities on the cross-section of side view
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