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Introduction to Argonne: One of the
U.S. DOE’s Largest Research Facilities

e Vehicle manufacturers

¢ Light-duty engine industry
¢ Heavy-duty engine industry
¢ Motor fuels companies

¢ Trade associations

Argonne National Laboratory occupies
1,500 wooded acres in DuPage County, lll,
about 25 miles southwest of Chicago.

B The first national laboratory,
chartered in 1946

B Argonne is ideally located to partner with
industry in transportation research

B Operated by the University of Chicago

B Eight divisions at Argonne are involved in
for the U.S. Department of Energy

the transportation research program



Argonne’s unique facilities coupled with a depth of
expertise in basic science and applied engineering
pushes the frontiers of transportation research.

Transportation Hutch

APS — x-rays

Materials Research ¢ Battery electrodes
o Fuel cell catalysts
e Tribology

Basic and Applied
Combustion Research
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Research Facility Fuel Cell a
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Testing and Validation

Autonomie High Performance
PSAT Computing
GREET

Modeling and Simulation



Among the National Labs, Argonne Has a Leading
R&D Role in Several Automotive Fields

Hybrid vehicle systems, incl. PHEVs

— Modeling
4-wheel drive dynamometer

— Benchmarking and evaluation for hybrid vehicle evaluation

— Component integration
Engine emissions control
— In-cylinder combustion

— Bio-fuels
— Laser-ignition for natural gas engines

Batteries

Fuel cells

Vehicle recycling

Applied materials research
— Tribology

— Nanofluids

High-performance computing Hydrogen Engine Test Stand
Analysis and assessments

MATT HIL
Mobile Automotive Technology Testbed Hardware-In-the-Loop




Argonne’s Outstanding Transportation Research
Has Received Numerous Awards in the Last 10 Years

=  Major Laboratory Awards in Transportation

— Both PNGV Medals awarded by Vice President Gore
e (Catalyst Research: March 1997
e Fuel Cell Reformer: March 1999

— 9 R&D 100 Awards since 1998

— 3 Discover Awards since 1998

— 5 Federal Laboratory Consortium awards

= Selected Examples of Other Awards
— 2007 Plastics Recycling and Sustainability Award

— 2006 Air Products and Chemicals 4th Annual
External Collaboration Award

— 2006 GM Recognition Award
— 2004 ITS Midwest Award

— 2004 USCAR Recognition

— 2004 Challenge Bibendum

— 2003 Scientific American 50

— 2002 National Laboratory Combustion and
Emissions Control R&D Award

— Many Society of Technical Communications awards



Vehicle Modeling and Simulation at Argonne

= Three core activities:

— Development of automotive powertrain simulation software
e Powertrain System Analysis Toolkit (PSAT)
e Autonomie

— Model-based design

e Establishing standards for efficient use of modeling and simulation in the
automotive field

* Proposing solutions for better use of internal models

— Research on advanced vehicle systems

e Take the perspective of the vehicle as a system to take into account the
interactions between its parts: driver, controller, component plants

e Light/heavy-duty vehicles
e Conventional, hybrid, plug-in hybrid, fuel cell, hydrogen ICE, electric



