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Abstract : The combustion and exhaust emission characteristics were investigated in an DME fueled HCCI engine.
Carbon dioxide, nitrogen and mixed gas, which was composed of carbon dioxide and nitrogen, were used as control
parameters of combustion and exhaust emission. As the oxygen concentration in induction air, which was occurred by
carbon dioxide, nitrogen and mixed gas, was reduced, the start of auto-ignition was retarded and the burn duration was
extended due to obstruction of combustion and reduction of combustion temperature. Due to these fact, indicated mean
effective pressure was increased and indicated combustion efficiency was decreased by carbon dioxide, nitrogen and
mixed gas. In case of exhaust emission, hydrocarbon and carbon monoxide was increased by reduction of oxygen
concentration in induction air. Especially, partial burning was appeared at lower than about 18% of oxygen
concentration by supplying carbon dioxide. However it was overcome by intake air heating.

Key words : DME(dimethyl ether), HCCIl(homogeneous charge compression ignition: <] &3 = #3}), EGR
(exhaust gas recirculation: B} 7]7}2~ A|<=3}), SEGR(simulate EGR: =AM 7] A} <=3}), Ny(nitrogen: & 4:), CO,
(carbon dioxide: ©]2Fs}EkA)
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Fig. 1 Experimental setup

Table 1 Engine specifications

Bore (mm) 82
Stroke (mm) 935
Compression ratio 13
Displacement (cc) 494
Intake / Exhaust valve duration (CAD) 2281228
Intake / Exhaust valve lift (mm) 85/84
Intake valve open (BTDC) 1
Valvetiming | Intake valve close (ABDC) | 49
(CAD) Exhaust valve open (BBDC) | 42
Exhaust valve close (ATDC) | 6
DME injection pressure (M Pa) 5




Table 2 Experimenta conditions

Engine speed (rpm) 1000

DME injection quantity (mg/stroke) 18.2

(O) intake (%) 145~21.0

Qnet

[ a: auto-ignition timing
b : end of combustion
b-a : burn duration
Q,.. : total heat release

Accumulated heat release

N

Crank angle degree (CAD)
Fig. 2 Definition of auto-ignition timing and burn duration
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Fig. 3 Effect of CO,, N2 and N2+CO, gases on SOA
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