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Effects of Parameters of Combustion and Fuel Injection System
on Performance and Exhaust Emissions in a Diesel Engine
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Abstract : This study investigates a heavy duty diesel engine with swept vol. 12.6L, 4cycle-OHC type to verify the
effects of the performance and exhaust gas emission according to the variable specifications of both swirl ratio and flow

coefficient in inlet port, combustion bowl and fuel injection system. To meet the high BMEP and stringent exhaust
emission standard, a turbocharger with wastegate and an intercooler were installed in the engine. Helical port, major
design parameters for combustion chamber and electronic fuel injection pump with 1,000bar were reviewed and

applied. Confirmation tests were also performed to meet the target value, NOx 5.0g/kWh and PM 0.1g/kWh of Euro3
exhaust emission legislation. The results of this study show that not only is it effective to use a relatively bigger bowl
size for controlling rapid burning condition due to the decreased in-bowl swirl, but also to use a concave cam with

double injection rates to decrease NOy.
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Fig. 2 Diagram of relation between injection pressure and
target swirl

Fig. 3 Layout of head port in cylinder
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Fig. 4 Schematic diagram of flow bench test
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Fig. 5 Shape of combustion chamber
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Fig. 6 Schematic diagram of experimental equipments

Table 2 Specification of engine

Engine type In-line, 6¢yl, OHC-4v/v
Displacement(l) 12.6
Bore x Stroke(mm) 131.5 x 155
Max. power(kW/rpm) 316/1900
Max. torque(Nm/rpm) 1912/1300
Min. bsfc(g/kwh) 192
Compression ratio 17.7
Combustion bowl type Re-entrant
Breathing TCI
Injection type DI

Zexel, HD-Tics,
tangential & concave cam
Nozzle 6x®0.26, extrude hone

Injection pump
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Fig. 7 Procedure for determination of optimum combustion
chamber
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Fig. 9 Diagram for performance in bowl A
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Fig. 13 Diagram for performance according to injection rate
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