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Abstract :

The effects of cooled-EGR on the characteristics of combustion and exhaust emissions were investigated in

a single cylinder HCCI diesel engine. The premixed charge (gasoline or diesel) was obtained with premixing chamber
and high-pressure (5.5MPa) injection system. Exhaust pressure control and cooled EGR system were used in order to
reduce pressure fluctuation and to mix the exhaust gas well with the fresh intake air. The experimental results show that
NOx emissions from conventional diesel engine are steeply decreased by HCCI diesel combustion with cooled-EGR in
both case of gasoline and diesel premixing. But soot emissions are rapidly increased with the increase of EGR rate. The
recycled exhaust gas increased the ignition delay of mixture and decreased maximum combustion pressure. HC and CO

emissions of HCCI combustion are increased with EGR rate.
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‘Table 1 Specification of test engine

Items Specifications
Type DI diesel engine
Combustion chamber shape Toroidal
Number of injector holes 4
Displacement(cc) 673
Number of cylinder 1
BorexStroke(mm) 95%95
Compression ratio 18:1 —l
eR AU HOCl Ao 429719 79
144@““’”%%%%@1%lziﬂwm
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Exhaust

Back pressure
Controf vaive
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EGR cooler

EGR valve

Premixed fuel

Intake air (gasoline or diesel

heater

Settling
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q? Pressure sensor

r Thermocouple

Fig. 1 Schematic diagram of intake and exhaust system
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Table 2 Experimental conditions

Items Test conditions
Engine speed(rpm) 1200
Load condition(Nm) 20
Back pressure(kPa) 50
EGR ratio(%) 0~40
Premixed Gasoline, diesel
Fuel -
DI diesel
Intake temperature | Gasoline premixed 20
(Tin) Diesel fuel premixed 80
Injection timing Premixed 0(TDC)
(deg ATDC) DI 220
Injection pressure Premixed 5.5
(MPa) DI 22
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Fig. 2 Effect of cooled EGR on NOx and soot emissions
(1,200rpm, load=20Nm)
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Fig. 3 Effect of cooled-EGR on combustion characteristics
of HCCI combustion
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Fig. 4 Effect of EGR rate on NOy emission(gasoline pre-
mixed, 1,200rpm)
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Fig. 5 Effect of EGR rate on soot emission(gasoline pre-
mixed, 1,200rpm)
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Fig. 9 Effect of EGR rate on NOy emissions(diesel premixed,
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