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-~ ABOUT THE
CHALLENGE

The 1996 Propane Vehicle Challenge is a student engineering competition
cosponsored by Natural Resources Canada, U.S. Department of Energy, and
Chrysler Canada. Itis designed to provide future engineers with unique

educational opportunities to design, build, and test real-world propane-
fueled vehicles.

Students from a variety of disciplines, including engineering, computer
science, business, and communications have the opportunity to work
together in vehicle development teams. Beginning with conventional
1996 Chrysler minivan platforms, the teams develop dedicated pro-
pane vehicles, while maintaining the performance that consumers
expect from gasoline vehicles.

Safety, energy efficiency, and the use of alternative fuels are the
cornerstones of the Propane Vehicle Challenge. This competition
explores a range of new approaches which will improve the
performance of propane vehicles.

The teams will compete in a series of dynamic and static
events at the Chrysler Canada and University of Windsor
facilities in Windsor. When these are complete, the teams
will embark on an over-the-road range event from Windsor
to Toronto. While in Toronto, the finalists in the design
competition will present their design strategies before an
audience at the Windsor Workshop on Alternative Fuels.
Conference participants will view the vehicles and cast
their vote for the winner of this event. At the conclu-
sion of the competition events, awards will be pre-
sented at a ceremony at Nathan Phillips Square in
Toronto.
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Propane is used as a transportation fuel by more than 350,000 ve-
hicles in the United States and more than 170,000 vehicles in
Canada. Although it has been used consistently as an agricultural
transportation fuel for 60 years, it is only recently that Chrysler
Canada and Ford began to produce and market propane vehicles in
Canada and/or the U.S.

Propane is a by-product of natural gas processing; it also comes from
crude oil refining. Propane has the potential to improve exhaust
emissions, has a reasonable range, and has significant potential for
infrastructure expansion. There are currently about 10,000 propane
vehicle stations in the U.S. and 5,000 in Canada.

Like all alternative fuels, propane needs improvement before it can
compete equally with gasoline. Some of the challenges faced by the

propane transportation industry include the need for:

* Improved on-board storage that is lightweight, inexpensive
and safe;

* improved engine efficiency so that the driving range will extend;
* confirmation of propane as a low emission fuel; and
e verification of emission characteristics over time.

These are some of the technical issues that student teams will be
working on in the 1996 Propane Vehicle Challenge.
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KEY SPONSORS sammmsssssssss

I* Natural Resources
Canada

Natural Resources Canada, through its research and technol-
ogy development arm, CANMET (Canada Centre for Mineral
and Energy Technology), is a proud sponsor of the 1996 Pro-
pane Vehicle Challenge. By combining the next generation of
technical innovators with some of North America’s emerging
alternative transportation technologies, the Propane Challenge
is helping to ensure a sustainable, environmentally responsible
transportation future.

U.S. Department
of Energy

DOE has been sponsoring student vehicle competitions since
1989. Over 13,000 students have received hands-on engineer-
ing experience in competitions which demonstrate the perfor-
mance of all types of advanced vehicle technologies. Many of
these students move on to take jobs in the automobile industry,
bringing with them an understanding of and enthusiasm for
these technologies that has not existed in the past.

4» CHRYSLER
Ya¥ CANADA

Chrysler Canada has been a strong proponent of alternative
fuels for several years. It has introduced several compressed
natural gas (CNG) platforms, including full-size vans and
wagons, minivans, and a full-size pickup truck. It has also
manufactured an M-85 Intrepid Flex-Fuel Vehicle and plans to
introduce a full-size propane van and wagon.
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Challenge Competition Schedule

Sunday, June 2

e From 9:00a to noon, vehicles
will be displayed at the Univer-
sity of Windsor for judges for the
Design Inspection Event. Teams
will select up to three members
to be present during the inspec-
tion to answer questions from
the judges. No other team
members may participate in the
design judging event.

e Acceleration Event begins at
1:30. Vehicles will be timed over
a 1/8-mile straight-line course
from a standing start. During
acceleration, the noise of the
vehicle will be measured. Ve-
hicles exceeding 80dBA will be
penalized.

* Solo Event begins at 3:30.
Vehicles will be tested in a series
of acceleration, braking, slalom,
and obstacle-avoidance situa-
tions. The objective of the event
is to finish with the minimum
amount of time. Each team will
be allowed two runs by each of
two drivers; the fastest of the
four runs will be used for the
team’s time.

Monday, June 3

¢ Vehicles depart Windsor for
Toronto to determine maximum
Range and On-road Fuel
Economy. Two team members,
plus a judge will be in each
minivan. The judge will record
the final position of the minivan
in case the vehicle runs out of
fuel before the final destination.
This final position will be used to
calculate the final range of the
vehicle and the total points for
the event. The fuel consumed
during the event will also be
calculated.

Tuesday, June 4

e Final Oral Presentation and
Design Review judging occurs
for top two teams at the Windsor
Workshop on Alternative Fuels
from 8:00 to noon.

* Presentation of awards at
Nathan Phillips Square at noon.

e Luncheon at Toronto Colony
Hotel at 12:45.

Michigan,
USA

Highland
Park

Ontario,
Canada

Lake Erie

Lake
Ontario

New York,
USA

Range: On-road fuel economy event as vehicles travel from Windsor to

Toronto.
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The University of Texas

at Austin

Vehicle Name/Number: 3

Team Leader: Mark Walls

Faculty Advisors: Dr. Ron Matthews
Dr. Matt Hall

Team Members: Rudy Stanglmaier,

Michael Muhlert, Steve Johnson, Dimitrios
Dardalis, Juang Mok, Martin Lin.

Vehicle Strategy:  Sequential liquid-phase
injection of propane.

Western Washington

University

Vehicle Name/Number:  Viking 27 / 1
Team Leader: Chris Gallager
Faculty Advisor: Dr. Michael Seal

Team Members: Eric Rosen, Yan Guo, Leo
Schimdt, David Kaplan, Michael Gatza,
Matt Botting, Sean O.

Vehicle Strategy:  Our primary goal is to
achieve high fuel efficiency while
maintaining the emission benefits of
propane. Using a standard conversion
approach to propane, we will use a 21
gallon tank mounted under the tailgate
and an additional tank, approx. 10 gal.,
mounted before the rear axle. Additional
equipment will include the necessary
requirements for propane fuel.
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University of

Oklahoma

Vehicle Name/Number: Turbo Schooner / 4

Team Captain: Shane Goodwin
Co-Captain: Faruk Muratovik
Faculty Advisor: Dr. William Sutton
Team Members: Kurt Backlund, Stan

Wheeler, David Lynch, Brad Dingus, Danny
McCullough, Ed Lickteig.

Vehicle Strategy:  To increase the perfor-
mance of the engine running on propane
and to reduce natural exhaust emissions.
Performance will be enhanced by increasing
the compression ratio of the engine by
adding a turbocharger. Emissions will be
controlled through precise control of airfuel
ratio and the use of catalysts specifically
designed for propane.

Cedarville

College

Vehicle Name/Number: 6

Team Leader: Scott Hoadley
Faculty Advisor: Chuck Allport
Team Members:  Eric Anglund, Alyssa

Arndt, Daniel Cochrane, Jeffrey Connors,
David Edwards, Jeremy Farlow, Stephen
Goodenough, Nathan Hart, Daniel Hicks,
Jeffrey House, Scott Husband, Tobey
Jacobson, Adam Krampe, Greg Larson,
Andrew Lawrence, Shawn Lundvall, Cynthia
McFadden, John Moodie, Christopher Nolt,
Luke Postema, Paul Puryear, Jeffrey
Saunders, Daniel Skurdal, Jedediah Smith,
Natalie Vandemark, Jonathan Wu, Heather
Bosley, Julie Brower, Rhonda Carnahan,
Jodie Delich, Angela Pappas, Samantha
Sternad, Tricia Walker, Phil Wittmer.

Vehicle Strategy: = We have taken a parallel
path—a conservative approach compatible
with the time available this year and some
more progressive actions to integrate later.
The current configuration is based on
gaseous injection, basic engine mods and
commercial tanks. The parallel activities are
~ pointed to liquid injection and more
custom components.
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Texas A&M
University

The University

of Alberta

Vehicle Name/Number: 12

Team Leader: Chris Vasiliotis
Faculty Advisor: Dr. Make McDermott
Team Members: Chris Vasiliotis, Jeff

Rashall, David Melcher, Michael
Billetdeaux, Jonathan Bloomer, Edward
Ferguson, Matthew Fontenot, Jason Hoyle,
Lee Huddleston, Glenn Isbell, Donald Jay,
Junius Jones, Elizabeth Kuttesch, William
Peebles, Andrew Rabroker, Michael Sestak,
Justin Smith, Jeffrey Thiele, Khoa Vu, Bill
Bevers, Jeremiah Brown, Jeremy Eubanks,
Jon Fleitman, Oskar Kudla, Matt Morrison,
Cynthia Halim, Srini Srivatsa.

Vehicle Strategy: = Texas A&M University has

chosen to pursue sequential gaseous
injection for their entry into the 1996
Propane Vehicle Challenge. With tight fuel
delivery scheme and good emissions
control, along with multiple engine
modifications specific to Liquified
Petroleum Gas, Texas A&M University will
deliver a very competitive entry.

Vehicle Name/Number:  Apollo /8

Team Leader: Neal Booth
Faculty Advisor: Dr ]. D Dale
Team Members: Kelly Schoof, Melanie

Salomons, Andrew Searle, Kelly Roberge,
Warren Morrical, Wade Keller, Glenn
Brown, Chris Eklund, Mark Pardell, Kent
Klepachek, Marisa Tosi, Matt Beaubien,
Jason Kinch, Todd Ratke, Isaak Berg, An-
drew Love.

Vehicle Strategy:  To build a practical
propane-powered vehicle using off-the-
shelf parts and technology. The engine
remains almost stock, with a slightly raised
compression ratio. The fuel system consists
of a feedback controlled vapour system,
with a 65 L (52 L usable volume) tank.
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Texas Tech

University

Vehicle Name/Number: 10

Joe Vara (ME) and
Richard Howlett (EE)

Team Leaders:

Faculty Advisors:  Mr. Jesse Jones, Dr.
Timothy Maxwell, Dr. Michael Parten and
Dr. Darrell Vines.

Team Members: = Joe Vara, Richard
Howlett, Clint Isennock, Donald Nuckels,
Shannon Ogerly, Spencer Wheat, Todd
Hong, Scott Everett, Bobby Little, Philip
Simon, Chad Tibor, Yuan Zhu.

Vehicle Strategy:  The team is building
their own fuel controller for gaseous
injection. Several other minor
adjustments will be made to optimize the
engine for fuel economy and emissions.

Illinois Insitute

of Technology

Vehicle Name/Number: Lean Green

Machine / 9
Team Leader: John M. Carr
Faculty Advisor: Dr. Francisco
“Paco” Ruiz
Team Members: Pal Selley, Brian Snyder,

Dominador Ruiz, Jr., Carlos Zeleya,
Priyanker Balekai, Anthony Baran.

Vehicle Strategy: = Gaseous propane will
be injected using CNG injectors that are
mechanically compatible with the
manifold on the vehicle. The pressure of
the propane will be adjusted depending
on the temperature of the propane so the
delivery rate will be constant.
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