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Abstract >> Recently, as the fine dust is increased and the emission regulations
of diesel engines are strengthened, interest in diesel soot filtration devices is
rapidly increased. In particular, there is a demand for technology development
for higher efficiency of diesel exhaust gas after-treatment devices. As part of this,
many studies conducted to increase the exhaust gas treatment efficiency by im-
proving the flow uniformity of the exhaust gas in the DPF and reducing the pres-
sure drop between the inlet and outlet of disel particle filter (DPF). In this study,
computational fluid dynamics (CFD) simulation was performed when exhaust
gas flows into the canning reduction device equipped with a 13” asymmetric DPF
in order to maintain the flow uniformity in the diesel exhaust system and reduce
the pressure. In particular, a study was conducted to find the geometry with the
smallest pressure drop and the highest flow uniformity by simulating the DPF 1/0
ratio, exhaust gas temperature, inlet-outlet pressure and flow uniformity accord-
ing to the geometry and hole size of distributor.

Key words : Computational fluid dynamics (CFD, M ALS | ol M), Diesel(C| &), Exhaust
gas(ti 7| 7t A), Exhaust pressure drop(H ), Flow uniformity($ < T)
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(a) Front view of canning

(b) Side view of canning

Fig. 1. The structure of 13" DPF canning system for reduction
of NOx and PM from exhaust gas
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Table 1. Composition of exhaust gas

Component| Composition Component‘ Composition
N2 67% Pollutant
CO; 12% NOx 5.99 g/kWh
E"é‘:s““ H,0 1% CO | 022 gkWh
(0)3 9% HC 0.71 g/kWh
Pollutant 1% PM 0.06 g/lkWh
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Table 2. Properties of exhaust gas
. Velocity Densi Viscosity
Properties (m/s) (ke /mtzy (kg/m-s)
49.7 5
Value 0.650 2.9x10
25
Inlet
! Exhaust gas
1
DOC
2
3
DPF
4
mutlet
Exhaust gas

Fig. 2. Pressure measurement point of exhaust gas

Fig. 3. Pressure distribution of DPF and DOC for various /O ratios
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Table 3. Pressure of DOC and DPF for various I/O ratios

Pressure (mbar)

DPF I/O ratio DOC DPF
) @ €) @
1.0 212.46 209.45 209.45 20.54
1.2 200.54 193.24 193.15 20.54
1.3 192.65 187.87 187.85 20.54
1.5 187.76 183.53 183.52 20.54
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Table 5. Pressure of DOC and DPF for exhaust gas temper-

t
DPF 1/O ratio 120] 4 H]7]7} A 949 25C
(25 m/s) 310C (49.7 m/s)2 A],-‘E’_r’c‘ﬂOMi st Q- &1 temperature Pressure (mbar)
N (C, ms) @ ®) ® @

S Seiol FAAaA i AR o etol
Z715Pl ek iAol w 25C ek 310C oA o
28] 27 ebgeh 4E7Y GERUELE Table 6
ol Wo| DPFOAIS] 9899063 U BT 32

25T (25m/s) | 102.54 100.17 99.87 3.14
310C(49.7m/s)| 200.54 19324 | 193.15 | 20.54

Table 6. Flow uniformity of DOC and DPF for exhaust gas

temperature
Table 4. Pressure of DOC and DPF for various I/O ratios . o
temperature Flow uniformity (%)
Flow uniformity (%) (Velocity) DOC DPF
DPF 1/O ratio DOC DPF (C, mfs) 0) ® ® o)
@ &) ©) @ 25C 25m/s) | 97.77 | 97.39 | 98.96 | 99.94
1.0,1.2,1.3,1.5| 93.12 92.84 97.98 98.94 310C(49.7 m/s)| 93.12 97.84 97.98 98.90

(1) Inlet-Outlet (2) Inlet-Outlet (3) Inlet-Outlet
Asymmetric Symmetric® Symmetric@

Fig. 5. Distributor geometry of inlet and outlet for 13“ DPF Canning
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Table 9. Pressure of DOC and DPF for geometry of canning
with various hole size of distributor

Pressure (mbar) _ Pressure (mbar)
Geometry DOC DPF H<(>r1§r:11)ze DOC DPF
@® @ ® @ @® @ ® @
() | 192.65 187.87 187.85 20.54 10 192.65 | 187.87 | 187.85 20.54
Fig. 5| (2) | 192.65 186.25 186.25 20.45 12.5 186.34 | 181.19 | 181.02 17.29
3) | 19145 186.87 186.2 20.45 15 160.25 | 151.56 | 151.56 12.24

Table 8. Flow uniformity of DOC and DPF for various geome-
try of canning

Table 10. Flow uniformity of DOC and DPF for geometry of
canning with various hole size of distributor

Geometry Flow uniformity (%) Hole size Flow uniformity (%)
(inlet.-(.)utlet DOC DPF (mm) DOC DPF
position) | @ @ ® @ @ @ ® @
(1) 93.12 92.84 97.98 98.9 10 192.65 | 187.87 | 187.85 20.54
2) 93.00 91.87 96.98 98 12.5 186.34 | 181.19 | 181.02 17.29
3) 93.12 92.84 97.28 98.1 15 160.25 | 151.56 | 151.56 12.24

7|
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_

1.25H}

Fig. 6. Pressure distribution of DPF and DOC for various hole size of mixer in the canning
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