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ABSTRACT

This paper aims to predict oxidation amounts of catalyst and heat produced through passive regeneration on
DPF according to different EGR rates and loads of off-road engines. Soot oxidation model and parameter

assumption model were used for the test. Engine data were measureed with 25%,

50% and 75% of 1600

RPM loads and with 0% and 30% of EGR rates in order to estimate parameters. Oxygen levels calculated
on the DPF downstream and oxygen levels measured were compared through all of the experimental conditions
for validating the model. Oxidation rates on DPF according to different EGR rates and oxygen levels on the
DPF downstream were estimateed successfully, which can be applied for off-road vehicles.
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Table 1 . Engine Specification

Pressure, temperature H
measurement system |
T

Description Specification
Cylinder [-] 4
Displacement [cc] 3,621
Bore [mm] 98
Stroke [mm] 120

Type of Fuel Injection CRDI
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Fig. 2. Schematic diagram of DPF systems (DOC+DPF).

Table 2. Specifications of DPF

Description Specification
Diameter/Length [inch] 6.7/8.0
Catalyst material [-] Pt-based
Wall thickness [mil] 13
Cell density [cpsi] 300
Number of cells [-] 10500
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Fig. 1. Experiment schematic diagram systems.
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Fig. 3. Experimental conditions according to EGR rate
and engine load.

Table 3. Experimental conditions

Test #| Load |EGR rate(%)| T _DPF _in(C) | O,_in(%)
1 25% 0 214 15.3
2 25% 5 214 15.1
3 25% 10 219 14.4
4 25% 15 222 13.9
5 25% 20 225 13.2
6 25% 25 240 12.7
7 25% 30 269 11.3
8 50% 0 299 11.9
9 50% 5 305 11.6
10 50% 10 319 10.8
11 50% 15 319 10.0
12 50% 20 335 8.8
13 50% 25 345 7.9
14 50% 30 356 7.4
15 75% 0 411 8.1
16 75% 5 437 7.7
17 75% 10 454 6.9
18 75% 15 460 5.7
19 75% 20 470 4.7

20 75% 25 480 3.6
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Fig. 4. Flow chart of DPF model during DPF regeneration.
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Table 4. Values of kinetic parameters used in simulations

Ef/R 3000 K
E}/R 2575 K
k 0.02
ky 3.57
4 q 021

Exhaust flow

Fig. 5. Schematic diagram of the Total particulate layer.
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Table 5. Calculation result of CO selectivity and Fre-
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Fig. 6. Surface fitting for the activation energy of the
catalyst.
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