STATE OF THE COUNCIL:  2008
The Coordinating Research Council (CRC) provides the means for the automotive and petroleum industries to work together and with government to address mobility and environmental issues of national and, in many cases, international interest. CRC is pleased to welcome Mitsubishi Motors R&D of America as a new member company.

The U.S. Department of Energy (DOE) through the National Renewable Energy Laboratory (NREL) and Oak Ridge National Laboratory (ORNL), the California Air Resources Board (CARB), the Engine Manufacturers Association (EMA), the U. S. Environmental Protection Agency (EPA), and the South Coast Air Quality Management District (SCAQMD), the Renewable Fuels Association (RFA), the National Biodiesel Board (NBB), and many others have continued their cooperation with CRC in co-sponsoring research and other activities. This cooperation results in a finer focus on the important issues and leveraging of both technical expertise and financial support to meet common goals.    

CRC continues its cooperation with research organizations worldwide. This year CRC staff participated in a technical focus panel on Global Auto/Oil Programs as part of the SAE International Powertrains, Fuels, and Lubricants Congress held in Shanghai, China.  Activities in Europe, the Far East, and the United States were reported at this meeting.  
CRC concluded a ten-year study to measure emissions of on-road vehicles under Project No. E-23.  Dramatic reductions in emission levels of vehicles operating on the roadways in Chicago, Denver, Phoenix, Los Angeles, and several other cities across the United States have been measured in this study.  The results also show that emission deterioration rates of newer vehicles in the fleet are declining.  Therefore, not only are newer vehicles running much cleaner in actual use, they are also maintaining improvements over longer periods of time.

CRC research on the use of renewable fuels such as ethanol and biodiesel has increased this year.  Proposals for replacement of conventional petroleum sources with renewable sources are being promoted in many sectors around the world.  One proposal is to increase the content of ethanol in gasoline from 10 volume percent (E10) up to 20 volume percent (E20).  It is important to understand the impacts that such a change may bring about on fuel quality and performance in the current fleet.  Several studies on the potential impacts of E20 were started in previous years, and several new studies have been undertaken this year including a major study with ORNL (E-87-2) to evaluate emission systems durability with ethanol blends above E10.  The impacts of increased biodiesel use on fuel quality and vehicle performance are also being evaluated by our technical committees.  CRC is coordinating this research with government agencies and other stakeholders.  
CRC Project E-80, conducted cooperatively with CARB, is evaluating the exhaust emission performance of flexible-fuel vehicles operating on a full range of ethanol fuels from E6 to E85.  This project will examine what happens to emissions during a transition from one fuel to another. Evaporative emissions will also be measured. 

CRC Project E-77, conducted in cooperation with EPA, has expanded this year to further study the impact of evaporative emissions from the in-use fleet emphasizing vehicles with the most advanced evaporative emission control systems.  Test fuels to be evaluated in this study include E0, E10, and E20.  The E-77 pilot study demonstrated new test procedures to isolate and quantify canister losses, leak rates, and other full vehicle evaporative emission levels.  Additional vehicles are being tested under new phases of E-77.  The project was planned and has been conducted in cooperation with technical staff from EPA.  A new measurement technique has been added to the test program using remote sensing to identify high evaporative emissions vehicles on the road.    

CRC continued collaboration with the Health Effects Institute (HEI) to manage the Advanced Collaborative Emissions Study (ACES).  This study is providing an  evaluation of diesel engine and aftertreatment systems meeting the 2007 on-road heavy-duty diesel standards for particulate matter (PM) and nitrogen oxides (NOx).  The ACES program plan includes a subsequent evaluation of engines meeting the 2010 standards.  The engine testing phase of ACES was completed this year and a representative test engine was selected for health effects testing by HEI at Lovelace Respiratory Research Institute (LRRI).  

CRC is also doing research on new engine, fuel, and catalyst technologies under the Advanced Vehicle/Fuel/Lubricants (AVFL) Committee.  Commercial use of renewable fuels is expanding with respect to ethanol and biodiesel.  Understanding the oxidation stability of biodiesel is a key to its future development.  CRC has worked with DOE/NREL to evaluate the oxidation reaction mechanisms of biodiesel under simulated in-use conditions in the laboratory.

Significant progress was made in CRC Project AVFL-7a to develop a new catalyst system for diesel NOx reduction and this project was concluded with an engine demonstration.  Project AVFL-10 was completed this year in which the engine-out exhaust composition of modern diesel engines was characterized to develop a synthetic diesel exhaust that can be used in the catalyst laboratory for simplified diesel aftertreatment research evaluations.  The AVFL Fuels for Advanced Combustion Engines (FACE) Working Group comprised of key government and industry members, continued its work on identifying sets of gasoline-type and diesel-type research fuel formulations that can be used by anyone doing research on advanced combustion engines.

The Diesel Performance Group of the CRC Performance Committee provides technical supporting data for diesel performance issues that are needed by the fuel, engine, equipment, and additive industry and can be used by technical organizations such as the American Society for Testing and Materials (ASTM) and the International Standardization Organization (ISO).  This group has developed a test method for evaluating the lubricity of diesel fuels in an injector equipment test with the goal of confirming performance predictions from current laboratory tests.  The Diesel Performance Group also completed studies on low temperature operability of diesel and biodiesel blends in a vehicle test program conducted on an all-weather chassis dynamometer, again with the goal of correlating results against laboratory prediction methods.  
The impact of gasoline quality on the current vehicle fleet performance has long been an area of research in CRC.  Changing fuel quality and new vehicle technologies can have unexpected impacts that were not previously observed.  The Performance Committee completed the first phase of a study on the impacts of fuel sulfur composition on the corrosion of silver components used in modern fuel systems.

The Volatility Group of the CRC Performance Committee conducted a field evaluation of E85 and other ethanol blend levels (including E15 and E20) on vehicle driveability performance during cool ambient temperature conditions (20 to 40°F) in Yakima, WA.   An additional driveability study on E85 and related fuel blends will also be conducted in 2008 under cold temperature conditions in the Imperial Oil all-weather chassis dynamometer facility in Sarnia, Canada.   

The Atmospheric Impacts Committee is looking into future air quality scenarios through the use of air quality grid models.  These models not only evaluate gaseous pollutant transport and reactions, but also direct emissions of aerosols (PM) and secondary aerosols formed in the atmosphere.  Due to the non-linearity of atmospheric reactions, predicted future reductions in emissions may lead to only modest improvements in ozone levels. The CRC Atmospheric Impacts Committee is overseeing this work and is also developing new modeling routines (probing tools) that will delineate the important parameters that are responsible for net changes in air quality.  As air quality improves across the U.S., the background sources of pollutants are becoming more important, and the committee is studying the impacts of background air quality under its current program scope along with its continued interest in weekend emission changes.

Previous CRC projects resulted in the publication of three books by Oxford University Press, Mechanisms of Atmospheric Oxidation of the Alkenes, The Mechanisms of Atmospheric Oxidation of Aromatic Hydrocarbons, and Mechanisms of Atmospheric Oxidation of the Alkanes.  The Atmospheric Impacts Committee is undertaking a new book on atmospheric reactions of the oxygenates with the help of in-kind cost-sharing from the authors.
The Mobile Source Air Toxics Workshop for 2008 is set for December in Phoenix, AZ.  This workshop will build on the previous successful events bringing together key local, state, and federal government, academic and industry researchers, and other stakeholders to discuss the state-of-the-art and future research needs.  The organizing committee for the 2008 workshop includes key participants from EPA, CARB, and other important stakeholders.  
The 18th CRC On-Road Workshop was held March 31 – April 2, 2008, in San Diego, California. Participants included representatives from government, universities, commercial organizations, and several international organizations.  This annual workshop brings together many stakeholders from the public and private sectors.  This type of cooperation leads to greater understanding on the important issues and a clearer vision of what steps may be taken in the future.  The 2008 keynote speaker was Karl Simon, Director of the Certification and Innovative Strategies Division in EPA's Office of Transportation and Air Quality.  Proceedings of the 18th Workshop, including all oral and poster presentations were provided to the Workshop attendees.  A summary journal paper has been submitted to the Journal of the Air and Waste Management Association (JAWMA).  The 19th CRC On-Road Workshop will be held March 23-25, 2009, at the Hyatt Mission Bay in San Diego, California.

Details on these and other CRC projects appear in Part Two of this Annual Report. Reports issued since the last CRC Annual Report are listed in Part Three, and organization memberships comprise Part Four.
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