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Effects of Fuel Injection Rate in Direct and Indirect Drive Type Injectors on
Diesel Combustion Performance
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Abstract : According to high demands of reduction on CO, and fuel consumption, clean diesel vehicles with CRDi
system have been increasing in worldwide because of their high fuel efficiency. However, diesel engine vehicle
generally generates a large amount of soot and nitrogen oxides while operating. Also, mixture quality by high fuel
injection pressure have a strong influence on emission characteristic and fuel consumption in CI engine. Optimization of
injector components such as nozzle geometry of injector, injection pressure and injection rate is able to achieve better
mixture quality. Besides, performance and emission characteristic of engine are decided by start of injection because of
the movement of air in the cylinder by the piston movement. Thus mixture quality of air and fuel is accelerated by the
charge motion with a highly accurate injection control in cylinder. Therefore, the higher degree of freedom in injector
control strategy is required for the higher performance CRDi diesel engine.
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Table 1 Experimental condition with the injectors

Descripstion Specification
Engine speed(rpm) 1200
Fuel temperature(C) 30£5
Coolant temperature( C) 60+5
Injection timing(deg.) bTDC20, 10
Injection pressure(MPa) 30, 60
injection quantity(mg) 10.5
Hydraulic-servo piezo
Injector type actuation
(Sac type 7 holes) Direct needle driven piezo
actuation

Controller

Adaptor

Measuring Tube

Pssa Regulator Accumulator

Fig. 1 Schematic diagram of fuel injection rate meter
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Table 2 Experimental condition of injection rate meter

Descripstion Specification
Injection pressure 30, 60 MPa
Injection duration PI 850/490

Indirect piezo injector (PI)

Injector type Direct piezo injector (DPI)
Fuel ULSD
Fuel Temp.(C) 30+5

injection pressure
of 60 MPa

injection pressure
of 30 MPa

Mass rate (mg/ms)
Mass rate (mgims)

Time (ms) Time (ms)

Fig. 2 The result of injection rate measurement
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