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Assessment of Particulate Matters from an Exhaust Gas for Conventional
and Low Temperature Diesel Combustion in a Compression Ignition Engine

Yongjin Jung®, Hyun Dong Shin’, Choongsik Bae''

ABSTRACT

The characteristics of particulate matters (PM) from an exhaust gas for conventional
and low temperature diesel combustion (LTC) in a compression ignition engine was
experimentally investigated by the elemental, thermogravimetric analysis. Morphology of
PM was also studied by the transmission electron microscopy. PM for LTC shows that
it contains more volatile hydrocarbons, which can be easily evaporated than conventional
regime. PM for LTC is comprised of smaller primary particles.
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Engine specification

Cylinder 1
Valves per cylinder 4
Bore x Stroke (mm) 100 x 125
Displacement (cm®) 980

Compression ratio 174

= 7437l fste] w77k Aeds
Agstaoer, F7ie HjrielAel o] tslerAi g
H 2 w77}t AesE&S Aot EAG T
A A7 7 A BAs gRg  UEE
A3 o Table 201 A#atdch A 3A
4+ 1200 rpm(revolution per minute)©] ™, A<
E 7)(naturally aspirated)d B2 233} c}.

Fig. 2% 719 gd die A2 gd i
o] dvFZ8-(heat release rate)S HolFt}, 7]
F9 gA A4Vt Zt= EAS 23l %< (ignitio
n delay), &% T 7 (premixed burn), T3 A
o] +ZF(mixing-controlled burn), Z#i FH A

Table 2 Experimental condition

Conventional Low temp.

combustion combustion

Injection pressure (MPa) 50 160
Injection quantity (mg/stroke) 43 30
Injection timing (°CA BTDC) 10 25
EGR rate (%) 0 59
IMEP (MPa) 0.83 0.44
O concentration (%) 21 95
Exhaust temperature (°C) 463 263

184

150

Conventional diesel combustion
— — Low temperature diesel combusiton

120 |-
by
o
@
3 9}
=2
o
-]
©
o
o 60
»
©
K]
[
w® *r
z

AN
[
— 7
1 1 1 1 1
340 350 360 370 380 390 400

Crank angle [deg.]

Fig. 2 Heat release rate with regard to each
combustion mode
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Conventional diesel combustion

I Carbon
I Hydrogen
[ Oxygen
I Nitrogen 2.30% wt
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Fig. 4 Elemental analysis for each combustion
mode
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Fig. 6 Morphological characteristics of PM from
the low temperature diesel combustion
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