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Effect of Diesel Exhaust Aftertreatment Systern on Exhaust Gas Emissions during Cold-Starting

Kazuhivo Havashida  Kota Yamada  Hiromi Ishitani  Jun'ichi Matsuoka  Hiroyuki Yamada — Toshitaka Minami

The effect of diesel cxhaust afterireatment system on exhaust gas emissions during cold-starting was evaluated

experimentally. The aftertreatment system which consisted of diesel oxidation catalyst (DOC) and diesel particulate

filter (DPF) was used. Exhaust gas emissions were measured at front and rear of the aftertreatment system, and intensity

of exhaust odor was assessed by sensory assessment, The resuits indicate that HC was adsorbed on the aRertreatment

system and deserption of some of HC ccourred with elevation of exhaust temperature. FIC which did not adsorb onto

the aftertreatment system was discharged from a tail pipe as & white smoke. Some of HCHO, which is the primary odor

component of diesel exhaust, was alse adsorbed on the aftertreatiment system. It was confirmed that odor intensity at the

rear of the aftertreatment system was weaker than that of the front side.
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Table | Specifications of test engine
Engine type A-stroke Dl diesel
Cylinder In-line 4 cylinder
Bore x Stroke fmm} 95.4 % 104.9
Displacement [cm’) 2,990
Compressicn ratic 17.5
Iniection system Common-rail system
Maximum power kW/rpm] 110/2800
Maximum torque INmrpmy] 375/1600
Lubricating oil SAE 10W-30
Aftertreatment syetem DOC + DEF
Table2  Properties of test fuel
Density (15°C) [gicm’] 0.8084
Kinematic viscosity (30°C) [ms] 2.083
Gross calorific value [MJ/kg] 46.17
Flash point [°Cl 53
Cetane number 51.9
Cold filter plugging point °C} 29
Pour point [°C] 35
Sulfur content {ppm] 5
Engine Low-ternperature 7
test rcom g
2 White smoke
Y
7
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Fig.1 Experimental setup
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Table 3 Odorrating scale

IT;?:S;W Verbal Description
1 Not detectable No odor
2 Slight Cdor but not uncomfortable
3 Moderate Uncomfortable odor
4 Strong imitating odor
5 Very strong Very imitating odor
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Fig.2 Engine speed and injection quantity
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of aftertreatment system
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with and without the aftertreatment system
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