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Measurements of Particulate Matters
for the HSDI Diesel Engine with DOC using the ELPI
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Abstract

Particulate matters(PM) have bad effect on the health. We carried out measurements of diesel PM
under 10gm diameter from a HSDI diesel engine with a diesel oxidation catalyst(tDOC) by using the
ELPI. This paper compares the two results of the smoke level and the PM level of masses and
numbers. We also investigated the effect of the DOC. Under high speed and load, HSDI diesel engine
exhausts much masses of particulate matters over 100nm diameter, and a number of PM from 7 to
100nm diameters at the same condition. DOC could reduce the total mass of the PM. However, the
DOC could increase the number of ultra fine PM. Before light-off of the soot, the DOC absorb the
PM and the DOC oxidize the PM after light-off temperature. The fine PM could be made during the
oxidation. Therefore, the advanced DOC is needed to reduce the number of the fine PM.
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2.1 Electrical Low Pressure Impactor(ELPI)
Ao=E el el A/t MEFE LA

A% Pgels AzAols QAHE AE
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2tH). ELPI(Dekati, EFS190):= =L
JHEHE A3 o))
A7bsd dAd =49
Table 1> ELPI®] A}&Fo]t}.

ELPI9]
7~10,000nm©] ¢}

Table 1 Specifications of the ELPI

Nominal Air Flow 10 Ipm
Particle Size Range 7~ nm
Number of Channels 12
Time Resolution <5s
] Ambient Temp. 0~ 0T
8552‘:222 Ambient Humidity 0~ 0%
Gas Temp. <60T
Dimensions of Impactor $ 5 x 300 (mm)
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Fig. 1 Measurement principle of the ELPI
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Fig. 2 Schematic diagram of experimental apparatus
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Table 2 Specification of HSDI diesel engine

Item Specification

Engine Type 4-Stroke
Rated Speed(rpm) 3800

Power Output(ps/rpm) 120/3800

Torque(kg -+ /rpm) 34/1800

Air Charging Turbo-Aftercooled

BorexStroke(mm 97.1x98

Displacement(cc) 2903
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Fig. 3 Smoke level by the Bosch smoke meter
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Fig. 4 Mass of particulate matters of D-13mode
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Fig. 10 Downstream number distribution of the DOC
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