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Executive Keynote

Executive Panel - ¿Where do you see your industry going, with respect to GHG emissions
and fuel economy?¿
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 The current global market requires innovative technology and products to
support new and evolving markets while providing an effective energy solution for
all.  In this ever changing regulatory environment, Phillips 66 Lubricants works
together with OEMs and specialty chemical companies to provide lubricants
technology to address changing fuel standards and GHG targets for today and
tomorrow.

Keynote Speakers - Alberto Ayala, Deputy Executive Officer, California Air Resources Board



Tuesday, November 19

Tuesday, November 19

Keynote - Nic Lutsey - Best practices in low carbon fuel policy

Bio-Fuels: Environmental Implications

Session Code:

Session Code:

FLE800

FLE200

Room Regency A

Room Regency A

This session considers issues around life cycle analysis, land use change, treatment of co-products, etc.   It also considers well to wheels analysis of
using hydrocarbon fuel to produce electricity to power transport as opposed to using the fuel directly in vehicle engines.

Steven R. Westbrook, Southwest Research InstituteModerators - 

4:35 p.m.

4:50 p.m.

5:05 p.m.

9:00 a.m.

ORAL ONLY

ORAL ONLY

ORAL ONLY

Cooperate Development of Automatic Transmission and Lubricants
for Fuel Economy

Title TBD

Q&A

Biofuel Life-Cycle Analysis with the GREET Model: Key Issues and
Results

Shinji Morihiro, JATCO, Ltd.

Wayne Eckerle, Cummins Inc.

Michael Wang, Argonne National Laboratory

Time Paper No. Title

                                                                                                                                                         

                                                                                                                                                         

8:30 a.m.

9:00 a.m.

Session Time:

Session Time:

There is a deep and close relationship between the development of an automatic
transmission and a modern transmission fluid.  With the recent race toward better
fuel efficiency, development of a once avoided low viscosity transmission fluid
can no longer be avoided.  With lower viscosity fluids, the requirements placed on
the fluid are more complex and severe.  However, it is very difficult to even notice
any effect on transmission hardware from the fluid during transmission
development. Thus, there is a "fight between chemical engineers and mechanical
engineers" which must be resolved.  In this presentation, I will consider an
efficient and optimal way to develop the transmission hardware and transmission
fluid.

In the past several years, Argonne National Laboratory has been addressing
some of the key issues for biofuel life-cycle analysis with its GREET model. Such
issues include different generations of biofuels with a variety of feedstocks,
technology changes over time, LCA system boundary, treatment of co-products
in biofuel LCAs, and land use change carbon emissions. This presentation
summarizes updated GREET biofuel LCA results with these issues and their LCA
impacts considered. In particular, LCA results will be presented for corn ethanol,
sugarcane ethanol, sorghum ethanol, cellulosic ethanol, pyrolysis-based fuels,
and algae-based fuels.

Keynote Speakers - Nicholas Lutsey, Program Director, International Council On Clean Transport



Tuesday, November 19

Bio-Fuels - Legislation, Fuel Specifications and Fuel Quality at the Pump
Session Code: FLE201

Room Regency A

This session considers the evolving biofuels market and legislation in various markets around the globe.   Fuel quality requirements and surveys will
also be considered.

Teresa L. Alleman, National Renewable Energy LaboratoryModerators - 

9:20 a.m.

9:40 a.m.

10:00 a.m.

ORAL ONLY

ORAL ONLY

Panel

Well-to-Wheel Analysis of Direct and Indirect use of Natural Gas in
Transportation

Regulating Air Toxics Through Biofuels: A Pragmatic Solution to a
Neglected Statutory Mandate

Q&A with Speakers

Scott Curran, Oak Ridge National Laboratory

Adam Gustafson, Boyden Gray & Associates

Time Paper No. Title                                                                                                                                                         

11:00 a.m.Session Time:

This study investigates the well-to-wheels energy and emissions costs from
various natural gas to transportation fuel pathways and compares the results to
conventional gasoline vehicles and electric vehicles using the US electrical
generation mix. Specifically, natural gas vehicles running on compressed natural
gas are compared against electric vehicles charged with electricity produced
solely from natural gas combustion in stationary power plants. The results of the
study show the dependency on the combustion efficiency of the natural gas in
stationary power can outweigh the inherent efficiency of electric vehicles thus
highlighting the importance of examining energy use on a well-to-wheels basis.
The most effective use of natural gas in transportation will depend on the
efficiency of the combustion prime mover whether on vehicle or in a stationary
power plant.

In addition to their lifecycle carbon advantage over fossil fuels, biofuels have the
potential to dramatically reduce the emission of traditional pollutants by replacing
aromatic hydrocarbons as the octane source in gasoline. A growing body of
scientific literature demonstrates the significant environmental and public health
benefits of a shift to clean octane through reductions in particulate matter (PM2.5
and ultra-fine particles (UFPs)), polycyclic aromatic hydrocarbons (PAHs),
benzene, toluene, ethylbenzene, xylene (BTEX), and other air toxics, including
climate forcing agents produced on combustion. Other studies show that new
technologies designed to improve fuel efficiency and carbon emissions in
response to EPA rules actually increase emissions of black carbon and UFPs at
current aromatics levels. A multi-phase regulatory strategy can achieve the
automotive benefits of clean octane while fulfilling EPA¿s statutory mandate to
regulate air toxics.



Tuesday, November 19

Bio-Fuels: Fuels and Additive Effects
Session Code: FLE202

Room Regency A

This session considers the use of biodiesel blends including the use of fuel additives.   The use of different feedstocks is also covered.

Matthew S. Newkirk, Afton Chemical Corp.Moderators - 

11:00 a.m.

11:20 a.m.

11:40 a.m.

12:00 p.m.

ORAL ONLY

ORAL ONLY

ORAL ONLY

Panel

Bio-fuels Studies and Application in China

Biofuels Developments in India: Challenges & Way Forward

Ethanol Experience in a Brazilian Context

Q&A with Speakers

Liguang Li, Tongji University

R.K. Malhotra, Indian Oil Corp., Ltd.

Sarina Arnold, Shell Global Solutions (US) Inc.

Time Paper No. Title                                                                                                                                                         

1:30 p.m.Session Time:

This talk will provide a General Review of bio-mass fuels studies and application
in China. The energy resources of China and the transportation energy
consumption characteristics are presented and analyzed. The key activities in the
decade or longer are introduced based on the national level programs and
national policies ,  such as the clean alternative fuels , EV , FCV and HEV in the
transportation area of China; especially the history and future application of
ethanol fuel by bio-mass are reviewed and discussed. Meanwhile, the national
government policies for bio-mass application in China in the past and for the next
decade are presented and discussed.

Ever escalating fuel prices and the global uproar about rapidly-declining reserves
of fossil fuels have prompted the countries to examine other, commercially viable
and environment friendly alternatives. In India, one of the best substitutes for
motor gasoline and diesel are Biofuels.  The presentation would cover the
evolution of Biofuels in India, the initiatives taken by Govt. of India, existing policy
framework, R&D developments in the past & present and testing & demonstration
trials undertaken. The commercialization pathway being followed in India with
challenges like availability of Biofuels, fuel quality issues, material compatibility
and acceptability by the Automobile Industry in India would be discussed. Further,
the presentation aims to highlight the roadblocks for 1st generation Biofuels, the
necessity for transiting towards 2nd and 3rd Generation Biofuels, the status of
developments and the way forward.

Standard Brazilian gasoline, also known as ¿gasolina¿ or ¿gasohol¿ contains
24-26%v anhydrous ethanol.  Neat hydrous ethanol (E100) is also sold in Brazil.
In 2011, about 60% of the light vehicle fleet was claimed to be flexible fuel
vehicles (FFVs).  Brazilian FFVs are designed to give high efficiency for E100 but
will run flexibly on E24-E26.  For optimum vehicle performance, ensuring product
quality at the pump is a key aspect of operating in Brazil.  Particulars of handling
hydrous and anhydrous ethanol will be covered alongside Shell¿s fuel quality
monitoring program.



Tuesday, November 19

Bio-Fuels: Engine and Engine Systems
Session Code: FLE203

Room Regency A

This session considers how engine design consideration can be influenced by fuel characteristics.   The use of non-petroleum fuels and biodiesel
blends.   How engine efficiency can be improved to reduce emissions including CO2 is also discussed.

1:30 p.m.

1:50 p.m.

2:10 p.m.

2:30 p.m.

ORAL ONLY

ORAL ONLY

ORAL ONLY

Panel

Effects of CFI and Antioxidant addition in Biodiesel and Biodiesel
Blends on CP, PP, CSFT and IP

Overview of Biodiesel Utilization and Operability

Tongji University Case Study

Q&A with Speakers

Koji Yamane, Univ. of Shiga Prefecture

Teresa L. Alleman, National Renewable Energy Laboratory

Liguang Li, Tongji University

3:30 p.m.Session Time:

The effects of the simultaneous use of cold flow improver (CFI) and antioxidant
addtitives on the cold flow properties and oxidation stability of various biodiesels
and biodiesel blends will be shown in my presentation. Cold flow properties were
evaluated by assessing the cloud point (CP) and pour point (PP) values of neat
(B100) biodiesels and biodiesl blends with diesel fuel, as well as from the results
of the cold soak filtration test (CSFT). Oxidation stability was also determined by
measuring the peroxide induction period (IP). The neat (B100) biodiesels tested
were composed of fatty acid methyl esters (FAMEs) derived from soybean oil,
Jatropha curcus oil, rice bran oil, palm oil and waste cooking oil. A CFI and 
antioxidants specially designed for use in biodiesel fuels were employed during
the work. The experimental data demonstrated that the addition of antioxidants
had no effect on either the CP or PP values. The CSFT results, however, were
increased by antioxidant addition and also by increasing the CFI content of the
biodiesel. In the case of the palm oil biodiesel, the CSFT values were found to be
well correlated with both CP and PP results. The IP value of the biodiesel is
elevated with increasing CFI addition when an amine- based type antioxidant is
added, but not when a phenolic-based antioxidant is used.

Accurately replicating engine conditions at the bench allows the rapid screening
and testing of new prototype formulations.  Rigs have been developed to
measure friction, wear, deposit formation and oxidation under realistic and
extreme temperatures, pressures, loads and speeds.  Utilizing enhanced
experimentation techniques specialized rigs have been designed to accelerate
and automate new formulation screening.  Following initial screening, promising
formulations are then subjected to rigorous no harms testing, engine testing and
field trials.  Utilizing this process, new technologies can rapidly be tested to
improve fuel economy, durability and engine cleanliness.

This talk will highlight a bio-diesel study in Tongji University, which was funded
by the Ministry of Science and Technology of China, is presented. A series of
studies of bio-diesel focused on the application on the automotive engines are
presented. Including the researches, such as, the characteristics of bio-diesel in
physical and chemical properties based on different manufacturing process,
different resources of stuffs and their effects on the matching with different
sealing materials, the ignition of bio-diesel and its blends with diesel, the
characteristics of spray atomization, the engine combustion and emissions and
the power output and fuel economy with different bio-diesel and diesel blends.
Finally the road test results of bio-diesel in volume of 5% and 10% with diesel by
car and bus are presented. The further comments on bio-diesel application in
China based on the possibility of its supply are commended.



Wednesday, November 20

Wednesday, November 20

Keynote - Tim Johnson - "Emerging Engine Technology and the Emission Control
Challenges

Emissions Control: Industry Trends

Session Code:

Session Code:

FLE802

FLE300

Room Regency A

Room Regency A

The Industry Trends session will focus on engine and aftertreatment system technologies being utilized in current and near-term production
applications in order to meet the legislated criteria pollutant emissions limits while enabling improved fuel efficiency and reduced greenhouse gas
emissions.  Expert panelists from multiple industries and agencies will discuss the current market for aftertreatment and emission control systems,
and possible directions for future aftertreatment and emissions control systems.

Timothy Johnson, Corning Inc.

Timothy Johnson, Corning Inc.

Moderators - 

Moderators - 

3:30 p.m.

3:50 p.m.

4:10 p.m.

4:30 p.m.

ORAL ONLY

ORAL ONLY

ORAL ONLY

Panel

Non-Petroleum Fuels for Compression Ignition Engines

Adhering to Fuel Specifications When Introducing New Alternative,
Specially Processed Fuels

Biodiesel: Engine Design and Development Considerations for Tier 4

Q&A with Speakers

Steven R. Westbrook, Southwest Research Institute

Corey Trobaugh, Cummins Inc.

Charles Klose, Deere & Company

Time Paper No. Title                                                                                                                                                         

                                                                                                                                                         

8:30 a.m.

9:00 a.m.

Session Time:

Session Time:

This presentation is an overview of some of the non-petroleum fuels that are
entering the marketplace for use in compression ignition engines.   Biodiesel is
formally recognized in the ASTM D975, some other non-petroleum fuels are not.
What are the differences, if any, and are there possible engine system problems
associated with their use?

Review of the John Deere development activities for the inclusion of bio-diesel
into scope for the interim Tier 4 engine program.  The inclusion of bio-diesel into
the Tier 4 specification creates an additional level of complexity for the fuel
system design.  As part of the tier 4 program John Deere has investigated the
performance implications to the fuel system.  During this discussion we will cover
the following areas of concern:
1) Injection system concerns associated with bio-diesel (potential failure modes)
2) Injection system design changes to address these concerns
3) Low pressure fuel system revisions
4) Field service procedures

Keynote Speakers - Timothy Johnson, Director, Emerging Technologies, Corning Inc.



Wednesday, November 20

Emissions Control: Catalysts and Packaging
Session Code: FLE301

Room Regency A

The Catalysts and Packaging session will focus on the future technologies being evaluated by Tier 1 and Tier 2 aftertreatment and emissions control
suppliers.  Expert panelists representing substrate suppliers, catalyst wash-coaters, and emission control system integrators will discuss promising
technologies which enable improvement in criteria pollutant emissions control and/or fuel efficiency.

Rasto Brezny, Manufacturers of Emission Controls Assoc.Moderators - 

9:00 a.m.

9:20 a.m.

9:40 a.m.

10:00 a.m.

11:00 a.m.

ORAL ONLY

ORAL ONLY

ORAL ONLY

Panel

ORAL ONLY

Trends in Exhaust Emission Control Technology

Emission Control Challenges for Advanced Combustion Approaches

Fuel Economy and GHG Impacts on Light Duty Emissions Control

Q&A

AT Integration

Rasto Brezny, Manufacturers of Emission Controls Assoc.

James E. Parks, Oak Ridge National Laboratory

Julian P. Cox, Johnson Matthey Inc.

Ben P. Patel, Tenneco Automotive Co., Ltd.

Time

Time

Paper No.

Paper No.

Title

Title

                                                                                                                                                         

                                                                                                                                                         

11:00 a.m.Session Time:

Driven by a growing understanding and concern of the health impacts of vehicle
exhaust, global regulations for mobile emissions continue to tighten.  Future
emission control solutions must consider their impacts on both traditional criteria
pollutants, as well as green house gases.  This presentation will focus on several
technology trends within the exhaust emission control industry for both heavy-
duty and light-duty applications.   Specific emissions challenges faced by engine
and vehicle manufacturers will be addressed through the integration of exhaust
controls into systems solutions.  The presentation will also raise important future
opportunities for further emissions reductions from mobile sources.

The automotive industry will simultaneously face three major challenges over the
next decade.  The challenges are associated with aggressive fuel economy
standards, new proposed U.S. EPA Tier 3 emission standards, and government
laws requiring increased use of renewable fuels.  As automobiles are designed to
meet these requirements, emission control systems will need to achieve lower
overall tailpipe emissions under a variety of exhaust conditions dictated by the
chosen powertrain for the vehicle.  In this presentation, emission control
challenges associated with different advanced combustion approaches will be
presented along with potential catalyst-based solutions of interest.

New fuel economy and greenhouse gas targets to minimize global warming are
key drivers for light duty vehicle development around the world.  The engineering
changes needed to meet these targets will generate unique challenges and
opportunities for emission control systems.  The industry trends in light duty
emissions control systems for gasoline and diesel vehicles will be discussed and
compared for different global markets. This will include the impact of engine
strategies for CO2 reduction together with new legislative focus on real world
emissions and GHG reduction while still needing to meet tightening criteria
pollutants standards.



Wednesday, November 20

Emissions Control: Light Duty Exhaust Systems
Session Code: FLE302

Room Regency A

The light duty exhaust system session will focus on the development of emissions control systems for chassis certified light duty gasoline and diesel
vehicles.  Expert panelists from vehicle and engine manufacturers will discuss strategies for the synergistic integration of light duty aftertreatment
systems which are capable of simultaneously meeting future criteria pollutant emissions standards, while enabling the vehicle to meet the legislated
greenhouse gas emissions limits.

Mansour Masoudi, EmissolModerators - 

11:20 a.m.

11:40 a.m.

12:00 p.m.

1:30 p.m.

1:50 p.m.

ORAL ONLY

ORAL ONLY

Panel

ORAL ONLY

ORAL ONLY

High efficiency DEF mixing for improved fuel economy

Title TBD

Q&A

Diesel Cold-start Emission Control Strategy for LEV III/Tier 3

Aftertreatment Systems for Future Lean Burn Engines

Allan Hovda, Donaldson Company Inc.

Paul Busch, NGK Automotive Ceramics USA Inc.

Gary D. Neely, Southwest Research Institute

Wei Li, GM R&D Center

Time Paper No. Title                                                                                                                                                         

1:30 p.m.Session Time:

This presentation will discuss the evolution of DEF mixing technologies in support
of obtaining NOx reduction levels that allow engine calibrations using little or no
EGR while maintaining deposit free operation.  The advanced DEF mixing
technologies reviewed allow engine manufacturers to deliver improved fuel
economy with emissions compliant solutions.

Diesel powertrains offer an attractive solution for manufacturers to meet the
stringent CAFE regulations phasing in from 2017-2025, especially for larger
segment vehicles.  Diesels must also comply with the increasingly stringent LEV
III and Tier 3 regulations which constitute a 70% reduction in criteria pollutants
relative to today's standard.  SwRI has developed a novel diesel cold-start
emissions control strategy that significantly reduces emissions during hill one of
the FTP75, the critical time when the underfloor NOx aftertreatment system is
below operating temperature.  The strategy combines several engine tuning
measures with a close-coupled lean NOx trap (LNT) to enable simultaneous NOx
and HC control quickly.  Applying this strategy to a 2L class diesel engine
resulted in a 57% reduction in cumulative tailpipe NOx + HC emissions at the end
of hill one compared to a production Tier 2 Bin 5 vehicle.  SwRI has confirmed the
potential of meeting LEV III with this level of cold-start emission reduction.

This talk will provide an overview of aftertreatment options and challenges to
achieve stringent future emission regulations while enabling fuel efficient lean
burn gasoline and diesel engines.  The need for high efficiency low temperature
aftertreatment technologies will be discussed.



Wednesday, November 20

Emissions Control: Heavy Duty Exhaust Systems
Session Code: FLE303

Room Regency A

The heavy duty exhaust system session will focus on the development of emissions control systems for dyno certified medium and heavy duty
engines.  Expert panelists from engine manufacturers and heavy duty truck manufacturers will discuss strategies for the design, development, and
application of heavy duty aftertreatment systems which are capable of simultaneously meeting future criteria pollutant emissions standards, while
enabling the engine to meet the legislated greenhouse gas emissions limits.

Mansour Masoudi, EmissolModerators - 

2:10 p.m.

2:30 p.m.

3:30 p.m.

3:45 p.m.

4:00 p.m.

ORAL ONLY

Panel

ORAL ONLY

ORAL ONLY

ORAL ONLY

A Systems Approach to Meet Future Fuel Economy and Emissions
Regulations

Q&A

Heavy Duty Engine System Optimization to Meet Future GHG
Emissions Regulations

Changing Emission Strategies for Improved Reliability and
Performance

HDD Systems:  Control of NOx and N2O

Michael Ruth, Cummins Inc.

Gary Salemme, Cummins Inc.

Kirby Chapman, Navistar

Patrick Burk, BASF Corp.

Time Paper No. Title                                                                                                                                                         

3:30 p.m.Session Time:

This presentation will cover Cummins efforts to meet Tier 2 Bin 2 emissions level
while achieving very high fuel economy in a full sized one-half ton pick-up truck.
Future fuel economy requirements for pick-up trucks will be very difficult to meet
while meeting the customers¿ expectations for performance.  Adding to that
difficulty will be the need to be at or near zero emissions at the tailpipe.  Cummins
and the Department of Energy have teamed up to demonstrate at least one
solution to help vehicle manufacturers meet this challenge.  This talk will focus on
the engine and aftertreatment systems employed on the ATLAS engine project.

As a result of future regulations, the next generation of heavy duty engine
systems will need to meet lower greenhouse gas and fuel consumption standards
while maintaining the current near zero criteria pollutant emission levels.
Technology advances will need to be utilized and integrated into an optimized
powertrain system with exhaust emission control integration as one of the key
areas. This presentation will discuss the link between regulatory structure, engine
system technology development, and the needed system optimization to
successfully achieve more stringent greenhouse gas and fuel consumption
standards for commercial vehicles.

Navistar changed emission control strategies about 12 months ago to SCR
systems. This transformation required changing exhaust systems, cooling
systems, fueling systems, a major recalibration effort, including both the engine
and the aftertreatment systems, and an intense validation effort. The highlights of
this transformation are presented in this talk.

A concerted effort by OEMs, system integrators and catalyst suppliers is
underway to develop HDD exhaust emission systems with high NOx conversion
efficiencies, very low N2O emissions while meeting packaging constraints.  We
will discuss how the catalyst components can be tailored to interact constructively
to achieve targeted emissions in a cost effective way.



Thursday, November 21

Thursday, November 21

Keynote - Ewa Bardasz

Lubricants: Fundamental Research and Polymer Technology

Session Code:

Session Code:

FLE803

FLE400

Room Regency A

Room Regency A

This session focusses on an in-depth understanding of the underlying physical and chemical interactions that can potentially lead to improved fuel
economy in automotive hardware technologies.  Particular attention is paid to polymer technology, systems modeling based on fundamental equations
of state, and determining optimal systems for efficiency improvement with respect to hardware and lubricant technology.

Mark McHugh, Virginia Commonwealth Univ.Moderators - 

4:15 p.m.

4:30 p.m.

ORAL ONLY

Panel

Scania Euro 6 Aftertreatment System

Q&A

Henrik Birgersson, Scania CV AB

Time Paper No. Title

                                                                                                                                                         

                                                                                                                                                         

8:30 a.m.

9:00 a.m.

Session Time:

Session Time:

In 2008, Scania started to develop an exhaust aftertreatment system for Euro 6.
At that time the conditions for the World Harmonised Transient Cycle (WHTC)
were set and the limit for NOx was decided to 400 mg/kWh, including
deterioration factors and particulate matter limited to 10 mg/kWh. However, the
level of particulate counting was still under debate. Later on, the particulate count
limit was set to 0.6 Tera# in WHTC, virtually prescribing wall-flow particulate
filters. For Euro 5, Scania had taken the decision to go for heavy EGR with a two-
stage EGR cooling solution enabling Euro 5 without SCR. But for Euro 6, it was
obvious that EGR alone would not be a successful technical strategy. Therefore,
a development project was launched to develop an exhaust aftertreatment
system for Euro 6 based on SCR-technology. In 2011, Scania, as the first OEM
in the heavy truck industry, launched a ready-to-order truck fulfil EUVI emission
standards. This first launch included a combination of EGR and SCR; in 2012 a
further optimised SCR-only technology was launched. This translates into a wide
choice of fuel efficient technologies available to the customer.

Keynote Speakers - Ewa Bardasz, Technical Fellow, The Lubrizol Corp.



Thursday, November 21

Lubricants:Powertrain Energy Efficient Lubricants / Additives Technology & Testing
Session Code: FLE401

Room Regency A

Talks in this session include additive and overall lubricant formulation for optimal fuel economy in motor oils and gear oil technology.  Historical
approaches are contrasted with potentially significant new breakthroughs.

Mark McHugh, Virginia Commonwealth Univ.Moderators - 

9:00 a.m.

9:30 a.m.

10:00 a.m.

ORAL ONLY

ORAL ONLY

Panel

Fluid Film Dynamics in Clutch Engagements

Modeling of Power Losses of Automotive Power Transmission
Systems

Q&A

Timothy M. Cameron, Miami University of OH

Ahmet Kahraman, The Ohio State University

Time Paper No. Title                                                                                                                                                         

11:00 a.m.Session Time:

Improving the torque capacity, durability and friction stability of clutches remains a
challenging area of research as lubricant viscosity is reduced to enhance vehicle
fuel economy. Understanding the dynamic response of the fluid film is valuable
for designing clutch systems that are durable and that allow stable slip control
and smooth, rapid engagement. Empirical, theoretical and computational models
have been developed for predicting the film thickness and torque in a clutch
during engagement. Key features of these models are presented along with a
simplified parametric model that reveals relationships among the material,
lubricant and hardware parameters.

Power losses associated with geared components of automotive power
transmission systems can be classified in two groups.  One group is formed by
load dependent (mechanical) power losses associated with friction at lubricated
contact interfaces of gears and rolling element bearings while the other group
consists of load independent (spin) losses caused by churning and pocketing of
oil by the gears and bearings.  In this talk, a family of physics-based models will
be presented to predict these diverse components of power losses defining the
transmission efficiency.  Elastohydrodynamic lubrication based friction models will
be combined with gear and bearing load distribution models to predict mechanical
losses with all key transient lubricant, contact, surface roughness and operating
conditions included.  Fluid mechanics formulations for drag and gear mesh
pocketing components of spin losses gears will be presented next.   As
application examples, these two groups of models will be combined to simulate
efficiency of planetary gear sets of automatic transmissions and differential axles.
The model predictions will be compared to measurements to demonstrate the
accuracy and parameter sensitivity of the proposed modeling methodologies.



Thursday, November 21

Lubricants: Transmission Fluids/Additives (DCT, CVT, Step Automatic)
Session Code: FLE402

Room Regency A

11:00 a.m.

11:20 a.m.

11:40 a.m.

12:00 p.m.

ORAL ONLY

ORAL ONLY

ORAL ONLY

Panel

Responding to Global Challenges on Green Energy Sustainability
with Energy Efficient Lubricants

Novel Screening Tools to Accelerate Formulation Development

Vehicle Fuel Economy Measurement Techniques for Determining Fuel
Economy Benefits of Improved Lubricants

Q&A

Simon C. Tung, Vanderbilt Chemical Co.

Allison Falender, Shell Global Solutions (US) Inc.

Michael D. Lochte, Southwest Research Institute

1:30 p.m.Session Time:

The automotive and petroleum industries are facing difficult international
competition, government regulations, and rapid technological changes. Ever-
increasing government regulations require improved fuel economy and lower
emissions from automotive fuel and lubricant systems.  Responding to global
green energy challenges, improved fuel economy and reduced greenhouse
emissions are driving powertrain system toward higher energy efficiency. An
advanced fuel efficient engine oil formulation with low phosphorus and high
molybdenum content has developed to replace conventional engine oils
containing zinc dialkyldithiophosphates (ZDDP). Bench friction and wear test
results have shown that molybdenum-containing additives with low phosphorus
formulation can significantly reduce friction and wear. Besides automotive
lubricant bench tests, engine sequence tests and field tests were performed.
¿Low Phosphorus, High Molybdenum¿ (LPHM) additive technology has
demonstrated improved fuel economy and exhaust catalyst compatibility
compared to conventional GF-5 technology in a 100,000 mile Las Vegas taxi test
as follows:
1) Excellent oil robustness, with improved piston deposit control and camshaft
wear control.
2) 5-6% fuel economy improvement demonstrated over conventional GF-5
technology.
3)  One-fourth phosphorus loading on exhaust catalyst compared to conventional
GF-5 oil after 100,000 miles.

Accurately replicating engine conditions at the bench allows the rapid screening
and testing of new prototype formulations.  Rigs have been developed to
measure friction, wear, deposit formation and oxidation under realistic and
extreme temperatures, pressures, loads and speeds.  Utilizing enhanced
experimentation techniques specialized rigs have been designed to accelerate
and automate new formulation screening.  Following initial screening, promising
formulations are then subjected to rigorous no harms testing, engine testing and
field trials.  Utilizing this process, new technologies can rapidly be tested to
improve fuel economy, durability and engine cleanliness.

Vehicle tests are used to measure fuel economy improvements due to improved
lubricants.  Measuring small differences can be challenging.  Many other factors
can overshadow the benefit provided by the improved lubricant.  This
presentation covers some of the best practices for light duty vehicle fuel economy
testing and industry accepted procedures for heavy duty vehicle fuel economy
testing.



As transmission types and designs proliferate, it has become critical to understand how additives and lubricants impact performance and fuel
efficiency in a wide range of designs.  Because the requirements can be significantly different for each design, highly specialized custom fluids are
often required for each application.  This session explores the differences in both requirements and approaches to formulating lubricants for optimal
fuel economy in the various transmission designs.

Tracy McCombs, Afton Chemical Corp.Moderators - 

1:30 p.m.

1:50 p.m.

ORAL ONLY

ORAL ONLY

Shudder Durability and Friction Test Development for Dual Clutch
Transmission Fluids

Targeted Transmission Fluid Property Design for Improved Fuel
Economy

Hiroko Ohtani, Ford Motor Co.; Edgar Steigerwald, Martin Knaffel lng, Robert
Neumann, Gordon P. Small, Deutsche Pentosin-Werke GmbH; Khaled
Zreik, General Motors Co.; Gregory Mordukhovich, AVL Powertrain
Engineering Inc.; Tracey E. King, J Haltermann LTD

Joseph Carroll, Afton Chemical Corp.
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Under the initiative of The United States Council for Automotive Research LLC
(USCAR), we have developed and run comprehensive friction tests of dual clutch
transmission fluids (DCTFs). The focus of this study is to quantify green shudder
performance and anti-shudder durability over a simulated oil life of 75,000 shifts.
We have used six DCT fluids, including 2 fluids with known field shudder
performance, for this purpose. Six different tests were conducted using a DC
motor-driven friction test machine (GK test bench): 1. Force Controlled
Continuous Slip, 2. Dynamic Friction, 3. Speed controlled Acceleration-
Deceleration, 4. Motor-torque controlled Acceleration-Deceleration, 5. Static
Friction, and 6. Static Break-Away.  The test fluids were aged (with the clutch
system) on the test bench to create a realistic aging of the entire friction system
simultaneously. The Force Controlled Continuous Slip mode has demonstrated a
correlation with anti-shudder performance in the field, whereas other tests
revealed important properties such as torque capacity and shift qualities.  The
study has provided an important data in order to establish anti-shudder test
methods and specifications for DCT fluids. This project was undertaken and
financially supported by the Transmission Working Group of USCAR.

Stricter government regulations on carbon dioxide (CO2) emissions and
mandated incremental fuel economy improvements year on year coupled with stiff
financial penalties for failing to deliver on those targets is forcing automakers to
take a holistic look at where any and all fuel economy gains can be squeezed
from their vehicles. One area of relatively low-cost to the OEM to achieve
measurable fuel economy gains can be realized from exploring new lubricants.
More specifically, automatic transmission fluids (ATF) can be optimized resulting
in up to 1-2% fuel economy improvement relative to the original factory installed
fluid. This improvement in fuel economy is directly attributable to changes in the
fluids physical properties. By manipulating an ATF¿s composition, we can change
physical properties of the fluid; properties including thin film coefficient of friction,
film thickness, high temperature high shear viscosity, and other fluid viscometric
properties to achieve better fuel economy. The influence of each of these physical
properties can vary significantly with operating conditions, drive cycles, engaged
hardware, transmission type, vehicle size, etc. Therefore, an ATF that improves
fuel efficiency in one vehicle under a specific set of driving conditions may not
improve fuel efficiency under a different set of conditions. Nonetheless, it is clear
that the right ATF in the right transmission can deliver substantial fuel economy
gains and OEMs will continue look to additive companies to help them deliver on
their fuel economy/CO2 emission reduction targets.



Thursday, November 21
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With the worldwide focus on improved fuel economy, manufacturers are looking for any way possible to improve fuel efficiency in a safe manner that
does not compromise performance.  Lubricant technology can make a significant and measurable role.  This session looks at the application of
advanced lubricant technology throughout the entire vehicle in determining the contribution to overall vehicle efficiency improvements.  In addition, the
potential for future developments in improving efficiency from lubricant technology is also addressed.

Tracy McCombs, Afton Chemical Corp.Moderators - 

2:10 p.m.

2:30 p.m.

3:30 p.m.

3:50 p.m.

4:10 p.m.

ORAL ONLY

Panel

ORAL ONLY

ORAL ONLY

ORAL ONLY

Future Generation Transmission Fluids: Impact on Efficiency and
Challenges Ahead

Q&A

The Influence of Engine Oil on  Improving Fuel Economy

Next Passenger Car Motor Oil Specification - Challenges and
Opportunities

Bumper to Bumper Fuel Economy Demonstration, A Vehicle-Based
Approach to Evaluating Energy-Saving Technologies

Chintan Ved, Ford Motor Co.

Haiying Tang, Chrysler Group LLC (Invited)

Matt Gieselman, Lubrizol Corp.

Gregory Guinther, Afton Chemical Corp.
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3:30 p.m.Session Time:

Transmission fluids are key contributors to efficiency of a system. Fluids are an
integral part of hardware design which needs to be co-developed with the
hardware for optimized performance. New revolutionary additive systems will
need to be co-developed to improve efficiency & durability of transmission fluids.

This presentation will emphasize the role of lubricants as enablers to achieve
greenhouse and fuel economy mandates.  Engine oil data may be shown to
emphasize the role that lubricants can play in this area.  A briefly discussion on
Chrysler¿s sponsorship of Sequence IIIG oxidation for the development of GF-6
may also be shared.

Fuel economy standards drive the OEMs to develop new engine technologies
which subsequently impact the way engine oil additives are formulated. At the
same time ILSAC has proposed significant improvements in the contribution of
engine oil to initial and durable fuel economy for ILSAC GF-6A over ILSAC GF-
5. The challenge will be to carefully balance all performance parameters into a
robust final product meeting all the needs of OEMs, Oil Marketers, and
consumers.

Throughout the world governments and consumers are demanding higher-
performing vehicles that reduce fuel consumption and the corresponding rate of
CO2 emissions into the atmosphere.  Novel fuel and lubricant solutions play a
role in improving vehicle energy efficiency and evaluating them often involves
very controlled laboratory test equipment.  Afton desired a more holistic approach
that simulated real-world driving, and thus created the Afton Continuous Aging
Fuel Economy Test, or A-CAFE.  In this presentation the test developer will
discuss how A-CAFE was applied to a demonstration of bumper-to-bumper fuel
economy improvements related to fuel and lubricant systems.
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