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Particulate matter (PM) emission from passenger cars equipped with gasoline direct
injection (GDI) engines is a subject of great concern in the United States and Europe.
Discussions and cost/benefit analyses are still underway to establish the solid particle
number regulatory limit for Euro 6 in relation to vehicles equipped with GDI engines.
California Air Resources Board (CARB) recently released modified LEV Il regulations,
where passenger cars are required to meet the 2017 and 2022 proposed limits of 3.8
mg/km and 1.9 mg/km, respectively. The 2017 and 2022 limits also include optional
solid particle number standards of 3.8 x 10 part/km and 1.9x10 part./km,
respectively, using the EPA FTP-75 cycle. Furthermore, U.S. EPA is currently looking to
tighten emissions from vehicles as a part of Tier 3 regulations including a new limit on
PM emissions.

In light of the high interest in GDI PM emissions, this work focuses on characterizing PM
emissions from a 2010 vehicle equipped with a GDI engine using 11 different
commercially available gasoline fuels in the U.S. The 2010 GDI engine uses a wall
guided fuel injection system and operates at a stoichiometric fuel-air mixture to take
advantage of an exhaust three-way-catalyst to reduce gaseous regulated pollutants.
This work compliments and expands on our work performed last year on a 2009 GDI
engine.

A substantial difference in both total and solid particle mass and number emissions was
observed using the different fuels. Fuel volatility and aromatic content seem to play an
important role in PM formation. Also, significant difference in particle emissions were
found between the 2009 tested last year and the 2010 vehicle. A detail paper on this
work is planned for the SAE World Congress in March, 2012.
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