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Simulation of High Pressure Common-rail Fuel Injection System
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ABSTRACT

The high pressure common rail injection system offers a high potential for improving
emmisions and performance characteristics in large direct diesel engines. High pressures in
the common rail with electronic control allows the fuel quantity and injection timing to be
optimized and controlled throughout a wide range of engine rpm and load conditions, In this
study, high pressure supply pump, common rail, pipes, solenoid and control chamber, and
nozzle were modeled in order to predict needle lift, rate of injection, and total injected fuel
quantity. When the common rail pressure is raised up to 13.0-MPa and the target injection
duration is 1.0 ms, the pressure drop in common rail is about 5.0 MPa. The angle of effec-
tive pressurization is necessary to be optimized for the minimum pump drive torque and high
pressure in common rail depending on the operating conditions. The characteristics of injec -
tion were also greatly influenced by the pressures in common rail, the areas of the inlet and
exit orifice of the control chamber.
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Fig.4 Characteristics of solenoid valve
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Fig.11 Variation of needle lift, rate of injection,
and total injected fuel quantity according
to the diameter of orifice in front of
control chamber
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Fig.12 Variation of needle lift, rate of injection,
and total injected fuel quantity according
to the diameter of orifice at the back of
control chamber
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