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Effects of Control Parameters on the Particulate Emission Characteristics

of Turbocharged Gasoline Direct Injection Engine under Part Load
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Abstract: To investigate the effects of control parameters on the particulate emission
characteristics of gasoline direct injection (GDI) engine, a GDI engine was chosen to reveal the
effects of control parameters (fuel injection pressure, fuel injection timing and excess air
coefficient) on particle diameter distribution and particle number density of emission with the
coolant temperature of 85 °C £2°C, ignition timing of 30° CA BTDC under part load. The results
show that the peak of the particle number density and the corresponding particle diameter reduced
with the increase in fuel injection pressure. The total particle number density increased with the
higher engine rotation speed. When the engine rotation speed was 1 500 r/min, the accumulation
mode particle emissions were higher than the nucleation mode particle emissions compared with
2 000 r/min and 2 500 r/min which had opposite results. The particle emissions were lowest at
the fuel injeciton timing of 270° CA BTDC, and there had bigger particles whose number density

was about one order of magnitude higher than other fuel injection timing when the fuel injection
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timing was 330° CA BTDC. Increasing the excess air coefficient and using lean mixtures could

reduce particle emissions. The number density emissions of the nucleation mode particles were

higher than accumulation mode particles with using rich fuel-air mixture. The results could

provide references for the study of particulate emission characteristics of turbocharged gasoline

direct injection engine.

Keywords: GDI engine; part load; particulate emission; control parameter
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