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Abstract : The characteristics of combustion and emissions were investigated in a single cylinder DI diesel engine
equipped with a common rail injection system. This study presents an experimental study of the effect of engine speed,
injection timing, injection pressure and pilot injection timing on the combustion and exhaust emissions. The engine
speeds were 1000 and 2000rpm and the corresponding injection pressures were 50 and 100MPa.

Experimental results show that NOx emissions decrease with retarded injection timing, while HC and CO emissions
increases. Higher injection pressure increases NOx with lower soot emissions. For the case with the pilot injection prior
to main injection, the ignition delay is shortened and the premixed combustion ratio decreases. Also NOx and soot
emissions are decreased with increase of pilot injection advance.

Key words : Common rail(71%12]9l), Diesel engine(t]Z<l13d), NOx(EA44+3lE), Emissions(s}7]), Pilot
injection(3%-9} 81 ¥AH

Nomenclature Subscripts
P : pressure, bar inj : injection
PM : particulate matter main : main injection
m : mass, mg pilot : pilot injection
IMEP : indicated mean effective pressure, bar
ROHR  :rate of heat release LAME
SOE : start of energizing
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Table 1 Specifications of test engine

Description Specification
Stroke(mm) 84.5
Bore(mm) 75
Swept volume(cc) 373
Valve train DOHC 4
Combustion chamber Reentrant
Compression ratio 20.85
Injector hole number 6
Fuel injection system Bosch common rail
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Fig. 1 Schematic of experimental apparatus
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Table 2 Test condition of the modified engine

Description Test conditions
Engine speed(rpm) 1000, 1500, 2000
Injection pressure{MPa) 50, 100
Injection timing main -104
{deg ATDC) pilot -42-7
Coolant temperature(C) 70
Qil temperature( ) 70
Intake air temperature( ) 33
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