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Abstract : A direct injection diesel engine with large amount of exhaust gas recirculation was used to investigate low
temperature diesel combustion. Pilot injection strategy was adopted in low temperature diesel combustion to reduce
high carbon monoxide and hydrocarbon emissions. Combustion characteristics and exhaust emissions of low
temperature diesel combustion under different pilot injection timings, pilot injection quantities and injection pressures
were analyzed. Retarding pilot injection timing, increasing pilot injection quantity and higher injection pressure
advanced main combustion timing and increased peak heat release rate of main combustion. As a result of these
strategies, carbon monoxide and hydrocarbon emissions were reduced. Soot emission was slightly increased with
retarded pilot injection timing while the effect of pilot injection on nitrogen oxides emission was negligible under low
combustion temperature condition. Spatial distribution of fuel from the spray targeting visualization was also
investigated to provide more insight into the reason for the reduction in carbon monoxide and hydrocarbon emissions.
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Table 1 Specifications of research engine

Description Specification

Engine type 5 cylinder diesel
BorexStroke (mm) 86.2x92.4
Compression ratio 17.5
Displacement (cc) 2696

Solenoid, 7 holes,

Injector type L
J P Injection angle 148°
( EGR Cooler
Engine w ECU Computer
Exhaust Intake
Manifold Manifold
Data
~——1 Aquisition
System
3-Way
Valve
: Exhaust Gas
/‘ Analyzer
Charge (NOx,HC,CO)
Amplifier
Exg::st Smoke
j Meter

Fig. 1 Schematic diagram of experimental setup for engine
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Fig. 2 Schematic diagram of spray measurement devices
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Table 2 Experimental conditions

Description Specifications

Engine speed (rpm) 2000

main injection : 10

Injection quantity pilot+main injection : 2+8

(mg/stroke)

pilot+main injection : 3+7

pilot+main injection : 4+6

Injection timing main injection : -20

(CAD ATDC) pilot injection : -30 ~ -70
Injection pressure (MPa) | 80, 120
EGR rate (%) 60
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Fig. 6 CO and HC emissions for different pilot injection quan-
tities, pilot injection timings and injection pressures
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Fig. 8 Effect of pilot injection timing on spray targeting
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