STATE OF THE COUNCIL:  2003

Since its inception in 1942, the Coordinating Research Council (CRC) has provided the means for the automotive and petroleum industries to work together with government in addressing mobility and environmental issues of national interest. The U.S. Department of Energy through the National Renewable Energy Laboratory (NREL), 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) all have continued their cooperation with CRC in co-sponsoring research. This cooperation results in a leveraging of both technical expertise and financial support.  In recent years, the CRC has expanded its cooperation with research organizations worldwide. The CRC is working with the Coordinating European Council (CEC) and the Japan Oil & Auto Cooperation for International Standards (OACIS) in developing worldwide test methods for dating deposits in Direct Injected Spark Ignition Engines.  CRC, CEC, and OACIS are cooperating on research programs that are working toward development of worldwide-accepted test methods for both Spark Ignition Direct Injected (SIDI) and Port Fuel Injected (PFI) engines. 

The CRC is also working with various European and Japanese organizations in developing a better understanding of vehicle exhaust particulate emissions and worldwide accepted measurement methods.  Workshops have been convened to identify industry needs and opportunities for establishing and/or developing internationally agreed upon tests for the measurement of vehicle exhaust particulates. Common methods will greatly enhance our ability to address potential health issues and other research topics with minimum effort and cost. 

Industry and the government must continue to reduce pollution from in-use vehicles to further improve air quality.  Thus, CRC continues to focus on establishing the contribution of on-road vehicles to the pollution burden.  Much of CRC’s work in this area provides data that can be used to improve the accuracy of both vehicle emission models and air quality models. CRC has a contract with the University of Denver to observe sites over a period of several years where CO, HC, and NOx emissions are measured.  CRC also arranged for cooperative efforts with states and other agencies. The plan calls for collecting information on about 20,000 vehicles each year at each site.  Investigators are making measurements during the same time of year at the selected sites. EPA is supplying data collected in Raleigh/Durham, NC and Georgia Institute of Technology is supplying data from Atlanta and other locations in Georgia. EPA added the non-I&M city study (Omaha, NE & Tulsa, OK) to the E-23 project in 2002 through direct funding to CRC.  

An assessment of the new EPA MOBILE6 highway vehicle emissions model is being conducted in cooperation with the U.S. EPA and the Emissions Inventory Improvement Program (EIIP).   MOBILE6 is the software tool for predicting HC, CO and NOx emissions from highway passenger cars, trucks, and motorcycles under various conditions.  EPA plans a new generation model (MOVES) to replace the MOBILE6 model.  CRC is working with EPA to have the MOVES design evaluated by independent research laboratories.  This will result in an improved design or validate the EPA approach.  

Two important vehicle emissions studies were completed this year.   The first study produced quantitative data of ammonia emissions from late model vehicles being operated on low sulfur fuels.  Published data had indicated that at extremely low levels of sulfur in the fuel, modern three-way catalyst systems may produce higher ammonia emissions than at sulfur levels currently encountered in the marketplace. The second study quantified the vehicle emission benefits from using low sulfur engine lubricating oils.  As emission standards become more stringent and sulfur levels in the fuel are controlled to lower levels, the contribution of sulfur in engine oil will become increasingly important.

Diesel vehicles dominate the heavy-duty vehicle classifications in the United States. The intermediate vehicle classifications have become increasingly diesel over the last 20 years, with still significant potential growth in the diesel fractions in both light-duty trucks and automobiles in the years to come.  Improvements are needed in assessing the in-use emission factors for diesel NOx and particulate matter (PM).

An important CRC study examined how PM from heavy-duty diesel engines changes in the exhaust plume.  The investigators related this behavior in the atmosphere to behavior in the standard dilution tunnel used to sample particulate emissions in the laboratory.  For this study, CRC cooperated with the DOE through the NREL, the SCAQMD, the EMA, and CARB.  Cummins Engine Company and Caterpillar, Inc. also provided in-kind testing services in support of this project.  A CD with all the related reports prepared under this study and a comprehensive database on CD/DVD are available from the CRC.

In another related study, CRC is working closely with the EPA, CARB, EMA, DOE/NREL, and the SCAQMD to develop improved heavy-duty diesel urban emission factors for PM and NOx that can be applied to exhaust emission factor models for heavy-duty vehicles. Data will yield a better understanding of the relative impacts from light-duty versus heavy-duty mobile sources to the total urban emissions inventory.

CRC is now planning with the assistance of the EPA, EMA, and DOE/NREL a project to develop improved filter-based diesel particulate measurement methods for measuring diesel emissions from 2007 diesel technology engines. The current consensus is that at the 2007 emissions level, engine manufacturers will have to resort to diesel particulate trap aftertreatment PM reduction technologies.  These aftertreatment devices can result in PM that is quite different from what is observed from engines in the marketplace today. Exhaust aftertreatment using traps and oxidation catalysts can result in PM which is nearly devoid of the traditional carbon dominated PM.  Volatile hydrocarbons and sulfates are expected to dominate the PM signature.  Understanding how the compositional change of the PM affects the measurement process is very important.  Artifact formation is another issue that can be affected by changes in the PM composition.  This study will determine the steps that should be taken to minimize artifacts in the measurement process.

Some states have banned the use of MTBE in gasoline starting in 2003.  Under federal law as defined in the Clean Air Act Amendments of 1990, reformulated gasoline must contain 2% by weight oxygen.  It is likely that the only oxygenate that will be used in those parts of the country covered by federal RFG regulations will be ethanol. One area of impact is the potential for ethanol containing gasoline to increase the rate of permeation of fuel components through materials contained in vehicle fuel systems.  CRC and CARB are co-sponsoring a study to quantify these permeation emissions. Another CRC study is generating data that will significantly improve our ability to predict the effects of gasoline volatility parameters and ethanol content on exhaust emissions for the newest technology vehicles.

The Advanced Vehicle/Fuel/Lubricant Committee is assessing the impact of various particulate aftertreatment technologies in altering emissions from state-of-the-art light-duty diesel engines and NOx aftertreatment technologies for SIDI engines. The committee is interested in the performance of these new generation aftertreatment devices that will likely be necessary to meet future vehicle performance standards.

There is interest in using biodiesel fuels.  CRC is quantifying the impact of biodiesel on fuel system component wear.  This includes impact on wear of fuel pumps and fuel injectors.  Quantitative data will also be obtained on the impact of biodiesel on the performance of plastics and elastomers.  This includes fuel system O-rings and hose materials as well as fuel tank materials.
CRC is developing a diesel exhaust standard mixture that can be used in evaluating advanced aftertreatment technology.  The project will identify the engine-out exhaust composition of modern diesel engines from existing sources and will identify gaps in the existing database so that a diesel exhaust standard can be developed for simplified aftertreatment research evaluations. 

There is growing interest in the use of light-duty diesel vehicles in the United States. CRC is developing a project to define the cold start driveability performance from a range of cetane number diesel fuels both clear and additized with cetane improver.  

In another study, CRC gathered initial data on how well hybrid vehicles are evaluated by the current CRC driveability test.  Results indicate the need to develop a new test tailored to hybrid vehicles.

Combustion chamber deposits (CCD) can contribute to changes in emissions, increases in octane requirement, and mechanical interference between the piston and cylinder top.  Many expect that tighter emissions requirements, along with additive mandates for fuels, will magnify these problems. CRC is working towards development of a CCD test by conducting concurrent engine dynamometer tests and vehicle tests in an effort to relate dynamometer results to real-world deposit levels. GM 6.0-liter and DaimlerChrysler 2.0-liter engines are being used in the tests.  The CCD Group is testing fuels expected to give different levels of deposits under several operating conditions and comparing the engine dynamometer results from the same fuels.  The vehicle test portion of the program has been completed and a final report has been published.   The engine dynamometer tests will be completed early fall of 2003.  A final report documenting the results of the entire test program will be available early in CY2004.

Auto companies have reported deposit-related Port Fuel Injector plugging problems in cars, with a high indigence rate in Florida. The Deposit Group has formed a Panel to determine the extent of fuel injector fouling in this region of the US and the adequacy of current deposit control additive dosages to prevent injector fouling.

For the past several years, there has been a lack of trained driveability raters available for CRC driveability and volatility programs.  At the same time, there has been increased interest within various organizations in training raters.  Also, there is an on-going need for periodic calibration of experienced raters.  There is, thus, a need for a forum to train novice and inexperienced driveability raters and to calibrate experienced driveability raters.

A workshop was conducted at the Renegade Raceways in Yakima, Washington during the week of September 9, 2002.   General Motors provided a vehicle that had been rigged to provide consistently repetitive malfunctions, spanning the range of malfunctions and the range of severity rated in CRC volatility programs.  It was not necessary to use specially blended test fuels for this training program, since the rigged vehicle only requires tank fuel.  

A cold start and warm-up driveability program was conducted this year to determine the effect of ethanol content on cold start and warm-up driveability performance under cool ambient conditions in a large group of late model vehicles equipped with fuel injection systems. A data analysis panel has been formed to analyze the data and write a CRC report documenting the study.   Concentration dependent cold start and warm-up driveability equations for the oxygenate offset of ethanol at cool ambient temperatures will result from this study.

Due to the increased use of electronic knock control, the Octane Group is investigating the feasibility of performance-based measures of octane requirements. Data obtained by CRC indicate that this acceleration technique is a promising method to quantify performance differences related to octane level.  A workshop was held in May 2000 to address some open issues with the acceleration technique and to train raters with it prior to an Interlaboratory Validation Study. The Inter-laboratory Validation Study testing was recently completed.  Publication of a CRC report documenting the study is expected later this year.

A new program to assess the relative importance of Research Octane Number (RON) and Motor Octane Number (MON) in current and future fleets is being developed.  Shell Oil data indicate that recent production European and Japanese vehicles are more responsive to RON than MON.  They found that for a given RON, a fuel of lower MON had better road octane performance and gave better power and acceleration. All vehicles were equipped with knock sensors and 93% were equipped with manual transmissions.  This RON sensitivity differs from historical U.S. data, which showed a pronounced sensitivity to MON.  The Octane Group program will verify and expand on the Shell research, testing vehicles representative of the current and future US fleet.  

A new group, the Diesel Performance Group, was formed this year.  The objective of this program is to provide technical supporting data for light-duty diesel performance issues that are needed by the fuel, engine, equipment, and additive industry and can be used by technical groups such as ASTM and ISO.  The Engine Manufacturers are preparing to introduce light-duty diesel vehicles in the US.  The only proven technology for fuel economy improvement is the diesel.  Effects in the gasoline engine technology in the next ten years may, at best, improve fuel economy 5% to 10 %.  The NOx standards are a bit easier to meet in Europe than in the U.S. There is no solution at this time to meet the standards, but many are working hard to achieve it.  It will require improved engine and aftertreatment technology and fuels. There is a need to refine diesel fuel properties that improve the chances of success for the light-duty diesel.    It  is  also important  to do this without major cost to the 

refineries to keep the price of such fuel as low as possible to enable the vehicle owner to justify the higher cost of the diesel engine over the life of the vehicle.  The Diesel Performance Group plans to address technical issues in the following areas:

· Lubricity

· Density Range

· Low Temperature Operability

· Fuel Cleanliness

· Cetane Number 

The Atmospheric Impacts Committee is studying chemical and aerosol formation mechanisms to improve the models being used to predict air quality improvement with changes in projected emissions inventories. Studies on the effects of automobile exhaust on the level of atmospheric particulates are continuing.  The regulatory agencies are concerned about particulates and their potential effect on health.  Auto exhaust may contribute to the burden in two ways:  (1) The exhaust may contain small particles that directly contribute to the particulate matter inventory (primary) and (2) The volatile organic compounds and other components in exhaust may react in the atmosphere to form particulate matter (secondary).   In addition to these efforts, a successful Air Toxics Modeling Workshop was conducted in Houston, Texas in February 2002.  Interest was expressed by both industry and government to continue this workshop on a biennial basis.   Plans are to proceed with a workshop in 2004.

CRC is working closely with DOE/NREL, CARB, and the SCAQMD to understand weekday vs. weekend air quality effects.  Ozone and PM control strategies have primarily focused on weekdays because the emission patterns are more predictable and definable.  However, as weekday emissions are mitigated and ozone concentrations downtrend, the importance of weekend emissions becomes more evident.  Recent data have shown a higher rate of incidence of ozone exceedences on weekend days. DOE is co-funding research with CRC and meeting on a regular basis to review research results and discuss future research efforts.   Such cooperative research will lead to an improved understanding of the atmospheric processes and subsequent improvement in air quality.

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