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U.S. DEPARTMENT OF ENERGY WORKSHOP ON
FUTURE FUEL TECHNOLOGY FOR HEAVY VEHICLES

by

Argonne National Laboratory with Energetics, Inc.,
and Antares Group, Inc.

ABSTRACT

The objective of the workshop described in this report was to develop
consensus on a program strategy for use of alternative fuels in heavy vehicles.
Participants represented fuel providers, additive suppliers, the trucking industry,
engine manufacturers, and government or national laboratory staff. Breakout
sessions were co-facilitated by national laboratory staff and industry
representatives.

1 BACKGROUND

The goals of the workshop, sponsored by the U.S. Department of Energy (DOE), Office of
Transportation Technologies (OTT), Office of Heavy Vehicle Technologies (OHVT), were to
(1) work toward a consensus on the research aims of the OHVT fuel program with respect to the use
of fuels in heavy vehicle engines and (2) provide customer input to the multiyear planning for the
Office. :

Engine manufacturers, fuel providers, additive suppliers, trucking industry representatives,
alternative fuel advocates, consultants, and government/national laboratory staff were present at the
meeting.



2 GOVERNMENT AND INDUSTRY PERSPECTIVES

The first day of the workshop was devoted to overview presentations by government and
industry representatives. The final agenda is provided in Appendix A; the presentation materials are
reproduced in Appendix B. Each of the presentations is described briefly below.

James J. Eberhardt, Director, DOE/OTT/OHVT, delivered the welcoming address and
described the mission of OHVT’s fuels program. His presentation, entitled “Crafting a Common
Vision on Fuels Technologies for the Heavy Vehicle Industry of the Future,” placed the workshop
in the broader context of a continuing series of OHVT workshops. The strategy of the OHVT
program is to focus on the diesel engine in developing a fuel-flexible, low-emitting vehicle engine
that can be used in all vehicle size classes. He also described the goal of achieving a shared vision
among industry and government to help guide the OHVT’s research goals.

Kevin Stork, Argonne National Laboratory, explained the procedural details of the
workshop, presented breakout group assignments and breakout questions, and furnished a count of
participants by industry/affiliation.

Stephen Goguen, Fuels and Lubrication Team Leader, DOE/OTT/OHVT, gave a summary
of a panel discussion on heavy vehicle fuel technology that was held at the Customers’ Coordination
Meeting (CCM) and further elaborated the goals of the current workshop.

William H. Peerenboom, Vice President — ATA Foundation, presented a trucking industry
perspective on alternative fuels. He emphasized that, for the trucking industry to accept alternative
technologies, it needs transparent technology, an existing infrastructure, and a cost comparable with
that of diesel fuel.

Vinod K. Duggal, Director — Alternative Fuels Product Development, Cummins Engine
Company, spoke on engine manufacturers’ perspective on alternative fuels for heavy vehicles. He
emphasized that increasing stringency in emissions standards will increase the attractiveness of
alternative fuels to heavy vehicle engine manufacturers, but availability and cost of fuels remain
majof barriers.

John Nepywoda, Manager — Market Development, Amoco Petroleum Products, spoke
primarily about liquefied natural gas. He emphasized that there must be market drivers for alternative
fuel use in heavy vehicles, because these vehicles are not mandated to use them. The emissions and
energy-security benefits are secondary to the economic benefits.

Robert 1. Davidson, Assistant Director, Fuels Research and Development, Ethyl
Corporation, gave a fuel-additive supplier’s perspective on future fuels for heavy vehicles,




emphasizing the use of additives for conventional diesel fuels to improve vehicle performance,
reduce emissions, and reduce petroleum consumption. He also noted that fuel-additive suppliers may
need a wide range of additives to accommodate fuels other than diesel and will not be able to finance
the development of additives for all types of fuels.

Mike Ansell, Alternative Fuels Program Leader, Exxon Research and Development
Laboratories, spoke on Fischer-Tropsch diesel fuel processed from natural gas.



3 BREAKOUT SESSIONS

On the second day of the workshop, participants were divided into four groups and asked
to consider the following questions:

1. What do you foresee as the fuel mix for the first decade of the twenty-first
century?

2. What barriers prevent the use of nonpetroleum fuels in heavy vehicles in the
near term?

3. Do you envision emission standards as the driver for choices among fuels?
4. What do you foresee as the fuel mix of the mid-twenty-first century?

Each group consisted of as broad a mixture of participants as possible. The compositions
of the breakout groups, with names and affiliations, are included in Appendix C.

After the breakout sessions, each group made a brief report to the reconvened attendees.




4 SUMMARY

Several points emerged independently from all of the groups. Detailed notes on each
discussion, as recorded by the scribe for each group, are included as Appendix D to this report.

There seemed to be a general consensus on the following issues:

Alternatives to traditional fuels must surmount economic barriers to gain
acceptance. Cost and availability of fuels and the engines to use them were the
most consistently cited impediments to change.

The compression-ignition (CI) engine platform will continue to dominate
heavy vehicles. In the near term, diesel fuel will be predominant. In the long
term, diesel fuel was seen as continuing to play a major role, but the CI engine
was perceived to be the right engine for alternative fuels — particularly those
that physically resemble conventional diesel fuel (e.g., Fischer-Tropsch diesel,
biodiesel).

Most of the groups agreed that emissions standards would be a driver, though
not the sole driver, of future fuel technology.1 While reformulated diesel fuel
with engine modifications could potentially allow diesel engines to meet the
U.S. Environmental Protection Agency/California Air Resources Board
(EPA/CARB) targets cited for the year 2004 (2 gm/hp-hr NO,, 0.1 gm/hp-hr
particulate matter), some nonpetroleum fuels were cited as having the
potential to reduce new engine emissions below this level.

It was suggested that future research should be in the areas of multifuel-
capable CI engines (“flex fuel”) and liquid fuel blends containing a mix of
petroleum and nonpetroleum feedstocks that are compatible with the CI
engine cycle.

The summary for Group B does not provide an explicit answer to question 2, but the table of issues presented in the
group’s summary suggests that the per-gallon cost of fuel and infrastructure capital cost would be major unknowns
for any alternative to diesel fuel (see Appendix D).
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4:40-5:00 p.m.

5:00-6:00 p.m.

6:00-7:30 p.m.

1:00-2:00 p.m.

2:00-2:30 p.m.

2:30-2:40 p.m.

2:40-3:00 p.m.

3:00-3:20 p.m.

3:20-3:40 p.m.

3:40-4:00 p.m.

4:00-4:20 p.m.

4:20-4:40 p.m.

AGENDA

Workshop on Future Fuel Technology for Heavy Vehicles

Ramada Plaza Hotel O’Hare
6600 N. Mannheim Road
Rosemont, Illinois

Wednesday, November 20

REGISTRATION
WELCOME

Crafting a Common Vision on Fuel Technology for the Heavy Vehicle Industry
of the Future
Dr. James J. Eberhardt, Director - Office of Heavy Vehicle Technologies

Call to Order and Statement of Workshop Objectives
Kevin Stork, Argonne National Laboratory (Workshop Organizer)

Customers’ Coordination Meeting Panel Discussion Summary
Steve Goguen, Office of Heavy Vehicle Technologies

COFFEE BREAK

Trucking Industry Perspective on Alternative Fuels for Heavy-Duty Vehicles
William H. Peerenboom, Vice President - ATA Foundation,
American Trucking Associations

Engine Manufacturer Perspective on Alternative Fuels for Heavy-Duty Vehicles
Dr. Vinod K. Duggal, Director - Alternative Fuels Product Development,
Cummins Engine Company

Alternative Fuels for Heavy-Duty Vehicles
John Nepywoda, Manager - Market Development, Amoco Petroleum Products

Fuel Additive Suppliers Perspective on Future Fuels for Heavy-Duty Vehicles
Robert I. Davidson, Assistant Director, Fuels Research and Development,
Ethyl Corporation

Natural-Gas Based Fuels for Diesel Engines
L.L. (Mike) Ansell, Alternative Fuels Program Leader,
Exxon Research and Development Laboratories

RECEPTION

DINNER



7:00-8:00 a.m.
7:30-8:00 a.m.
8:00-8:10 a.m.

8:10-2:00 p.m.

10:30-10:45 a.m.

Noon

1:30-2:30 p.m.

3:00 p.m.

10

Thursday, November 21

CONTINENTAL BREAKFAST

REGISTRATION

Breakout Session Instructions

Breakout Sessions (4 Simultaneous Sessions)

COFFEE BREAK

WORKING LUNCH

Summary and Reports from Breakout Sessions
Breakout session facilitators make reports,

15 min. each, maximum

Adjourn
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APPENDIX B:

PRESENTATION MATERIALS
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