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SECTION 1

Executive Summary



“The competing teams employ
creative approaches to achieve both
short- and long-term solutions to
improving the fuel efficiency and
environmental impact of SUVs. ”

-As reported by
Capital Times
June 14, 2003

“No doubt FutureTruck participants
of the future will be evaluating a
whole range of new technologies in
their quest for a better SUV.”

-As reported by
Design News
May 5, 2003

2003 Media Strategy

The FutureTruck 2003 media strategy remained flexible throughout
a tumultuous news year based on the nation’s circumstances and
an ever-changing world environment. Plans for reaching out to
Capitol Hill and influencers were paused, and focus was shifted to
localized markets. Regional and grassroots hometown coverage
proved effective as well as trade publication and web-based
coverage that was obtained. In addition, continuous outreach
efforts were made to leverage FutureTruck’s participation in Ford’s
Centennial celebration.

In order to provide electronic outlets with a compelling story, an

armchair radio tour was conducted using all 15 teams before and
after the competition. Also, a pre-and post-competition VNR was
produced.

Media Attendance at Media Day

Attendance at the Media Day Ride & Drive event included radio,
television, trade press and online outlets, including, but not limited
to, the following:

Automotive Engineering Inti. Toaay Newspapers
BBC Woman Motorist.com
Edmonton Sun MotoriWeek

Motor Trend Radio .

A complete media attendance list is contained in Section 2.

Overall Media Coverage

Print
Available data shows that more than 12 million print impressions
were made throughout the 2003 competition year. Additional print
coverage is anticipated, and highlights of the coverage located thus
far include:

Associated Press Edmonton Sun
Pittsburgh Post-Gazette National Post
Austin American-Statesman Windsor Star
Wisconsin State Journal Design News

Milwaukee Journal Sentinel

Select print clips are contained in Section 3.



Television
Broadcast stories aired throughout the year in the universities’ local
markets (viewership not available). In addition, nineteen broadcast
stories aired about the FutureTruck Competition finals. Based on
available information, television news stories, generated by the
video news release (VNR) distributed just before the finals and just
after competition, reached an audience of more than 660,000
viewers. This conservative estimate includes:

Atlanta, GA market — 1 story Santa Barbara, CA market — 9 stories
Madison, WI market — 5 stories Clarksburg, WV market — 4 stories

A more detailed tracking report for television stories generated by the VNR
are contained in Section 4.

Radio
Several teams participated in radio interviews during 2003 and as a
result of regional media programs. All 15 FutureTruck teams
conducted interviews in each of their states prior to the competition
finals as part of the armchair radio tour. The top three winning
teams also participated in arranged interviews after the event.
Highlights of the leading radio outlets include: 60 local outlets.

The complete radio interview schedule is contained in Section 5.

On-Line

Many on-line media attended Media Day at the MPG Proving
Grounds in Michigan and more than 40 website hits were
discovered throughout the year.

On-line coverage includes, but is not limited to:

The Autochannel.com Electronic Vehicle Online Today
Car Connection.com Supercomputing Online



FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

FutureTruck .

Date Outlet : Audience Reach Headline
June 27, 2003 National Post 396,413 Students Aim to Keep Us Trucking
sune 27,2003 | Free Prss o Lo chalenge, Mok erice
June 26, 2003 Cornell Chronicle N/A FutureTruck Team Gets a Top Award, Finishes Sixth
June 26, 2003 The California Aggie 23,092 mmuwmhwmﬂﬂmm Students Place Second in Nationwide Hybrid Truck
June 26, 2003 Penn State N/A mwmmﬁmmﬁmﬁmd SUV Finishes Among Leaders at FutureTruck 2003
June 24, 2003 FCN N/A FutureTruck Generates News Environmental [deas
June 23, 2003 Electric Vehicle Online Today N/A UW-Madison Wins First Place at FutureTruck Competition
June 20, 2003 Associated Press, Idaho N/A Idaho’s Hydraulic Vehicle Turns Heads
June 20, 2003 Electric Vehicle Online Today N/A UT Wins FutureTruck 2003 Virtual Instrumentation Award
June 19, 2003 Wisconsin State Journal 88,245 Students Produce Power with Efficiency
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FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

Futuireiruack

Date Outlet Audience Reach Headline
June 19, 2003 Motioncontrol.com N/A University oﬁ..ﬂm::mmmmm Wins FutureTruck 2003 Virtual
Instrumentation Award
June 18, 2003 Woodland Daily Democrat, CA 9,874 $500, 000 in Grants for Clean Air Projects
June 18, 2003 EurekAlert! N/A Hybrid SUV Takes Second Place in FutureTruck Competition
June 18, 2003 UC Davis News & Information N/A Hybrid SUV Takes Second Place in FutureTruck Competition
June 17, 2003 HoustonChronicle.com N/A University of Tennessee Wins FutureTruck 2003 Virtual

Instrumentation Award

University Communications, News @ UW-

June 17, 2003 Madison N/A UW FutureTruck Wins Second National Title

June 16, 2003 Autotech Daily N/A Wisconsin Students Win FutureTruck Competition, Again
June 14, 2003 Capital Times 21,000 . UW Students’ Vehicle Design a Winner

June 13, 2003 Green Bay Press-Gazette 60,000 Spotlight

June 13, 2003 Supercomputing Online N/A mmﬂﬂ_ww___.mcﬁmwﬂwmw Wins the MathWorks Modeling Award at
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FutureTruck 2003 Coverage Report

October 2002 - June 2003
Total Audience Reach: 12,501,720

~ FutureTruck

Date Outlet Audience Reach Headline

June 6, 2003 Ithaca Journal 20,000 CU Team Ready to Truck into SUV Hybrid Vehicle Competition

June 6, 2003 WFNR, Radford, VA N/A Tech Team Competes in FutureTruck Competition

June 4, 2003 Lubbock Avalanche-Journal 58,952 Tech mfnm:ﬁm Explore Hydrogen Power at Vehicle-Building
Competition

June 4, 2003 Energy Efficiency and Renewable Energy, |\ FutureTruck Competition Now Underway Near Detroit

Department of Energy

June 3, 2003 Observer-Reporter (Waynesburg, PA) 39,014 Two <<<c Students from Greene Participating in National
Competition

June 2003 Analogzone.com N/A Green Means Go: FutureTruck Competition Brings Fuel

Efficiency to Trucks/SUVs

Department of Mechanical Engineering,

June 2003 University of Maryland N/A David Holloway is NSF Qutstanding Advisor of the year

June 2003 Rebuild America, Department of Energy  IN/A FutureTruck 2003

May 28, 2003 The Romeo Observer 6,146 New Manager Brings New Mission to Proving Grounds

May 28, 2003 West Virginia University Newsroom N/A WVU's FutureTruck Entry Runs on Electricity, Diesel and Soy
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FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

~ FutureTruck

Date Outlet Audience Reach Headline
May 23, 2003 m%ﬁmmw First: The Greater Columbus 45 515 High-Tech Driving
May 23, 2003 Electric Vehicle Online Today N/A Alberta Students Unveil Entry in FutureTruck Competition
May 21, 2003 Edmonton Journal 152,506 Technology Holds Canada’s Edge in Diamond Cutting--Dhaliwal
May 21, 2003 University of Alberta Express News N/A Students Design Truck of the Future (online)
May 21, 2003 University of Alberta Engineering News N/A FutureTruck 2003 Road Warriors
May 16, 2003 WBNS, Channel 10, Columbus, OH N/A Tour De Sol
May 13, 2003 WTOP-AM N/A Mmm«mﬁm:v\ of Maryland Student Engineers Show Off Their Hybrid
May 13, 2003 WMAR-TV (ABC, Baltimore, MD) N/A Mmm«m«mﬁ\ of Maryland Student Engineers Show Off Their Hybrid
May 13, 2003 WBAL-TV (NBC, Baltimore, MD) N/A MUGmBE\ of Maryland Student Engineers Show Off Their Hybrid
May 5, 2003 Design News 180,070 In Pursuit of a Better SUV
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FutureTruck 2003 Coverage Report

October 2002 - June 2003
Total Audience Reach: 12,501,720

T FutureTruck

Date Outlet Audience Reach Headline
May 1, 2003 Monoroe Evening News 22,498 Student Taking Part in FutureTruck Competition
May 2003 MPG MifePost N/A Edsel B. Ford {l, Spotlighting a Century of Family Business
April 24, 2003 The Dexter Leader 3,200 Keller Participating in Competition
April 22, 2003 Midland Daily News 24,067 Midianders Part of Engineering Competition
April 15, 2003 The Daily News 9,858 KHS Grad Works on ‘Future’
April 14, 2003 Undercar Digest Short Line 500 MW%%%W%S&Q Improved SUV Fuel Economy/Emissions
April 10, 2003 Capital Times 21,000 Engineering Expo Opens at UW
April 10, 20083 Des Moines Register 153,792 Buzzword; 1306 Vehicles Today
April 10, 2003 Poughkeepsie Journal 40,974 Working on the Future
April 10, 2003 The Daily Times 27,904 Working on the Future
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FutareTruck

FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

Date Outlet Audience Reach Headline

April 3, 2003 The Winchester Star 21,513 Efficient Vehicles

April 3, 2003 Electric Vehicle Online Today N/A Students Predict Improved Vehicle Performance

April 2, 2003 Valley News Dispatch 36,000 New Requirements Will Force Better SUV, Truck Fuel Economy

April 2, 2003 The Diamondback 30,646 Electric Truck Builders Hope to Zap Competition

April 2, 2003 AutoTech Daily N/A Students Ready Future Truck Designs

April 2, 2003 CanadianDriver.com N/A mﬁcamam Predict Improved SUV Fuel Economy/Emissions
Reduction

April 2, 2003 The Car Connection.com N/A Headlines From the Latest Press Releases

April 1, 2003 HoustonChronicle.com N/A wﬁcamim Predict Improved SUV Fuel Economy/Emissions
Reduction

April 1, 2003 DallasNews.com N/A mﬁcam:wm Predict Improved SUV Fuel Economy/Emissions
Reduction

April 1, 2003 NBC6.com, Charlotte, NC N/A Students Predict Improved SUV Fuel Economy/Emissions

Reduction
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FutureTruck 2003 Coverage Report

October 2002 - June 2003
Total Audience Reach: 12,501,720

“FutureTruck

Date Outlet Audience Reach Headline

April 1, 2003 Miive.com N/A mEam:.ﬁm Predict Improved SUV Fuel Economy/Emissions
Reduction

April 1, 2003 Crains Cleveland.com N/A mEQm:%m Predict Improved SUV Fuel Economy/Emissions
Reduction

April 1, 2003 Finance Canada.com N/A mﬁcam:wm Predict Improved SUV Fuel Economy/Emissions
Reduction

April 1, 2003 Cnet.com N/A mﬁcam%m Predict Improved SUV Fuel Economy/Emissions
Reduction

April 1, 2003 Automotive e-sources Online N/A mﬁcamam Predict Improved SUV Fuel Economy/Emissions
Reduction

April 2003 Advanced Battery Technology 1,000 Electric Vehicles

March 11, 2003 The Inter-Mountain 10,907 WVU Engineering Students Working on Next Generation SUV

March 11, 2003 NASA Tech Briefs Insider 200,000 Industry News

March 8, 2003 WJBK-TV (FOX, Detroit, M) 1,899,910 FutureTruck

March 7, 2003 WXYZ-TV (ABC, Detroit, Ml) 1,899,910 FutureTruck
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FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

FutureTruck

Date Outlet Audience Reach Headline
March 7, 2003 WXYZ-TV (ABC, Detroit, MI) 1,899,910 FutureTruck
March 7, 2003 WWJ-AM 1,899,910 Newswatch
imwo.w 4, 2003 The Gazette 140,137 Students working on fuel-efficient SUV
March 3, 2003 Lewiston Morning Tribune (Idaho) 27,000 Ul dispatches experimental truck
March 1, 2003 Mechanical Engineering-CIME 111,361 Students to redesign efficiency of SUVs; Computing; Brief article
March 2003 Trailer/Body Builders 15,438 Future Truck Program Rolils On
March 2003 Advanced Fuel Cell Technology 1,000 Competition creates fuel-efficient SUVs
February 28, 2003  |Ottawa Citizen 139,398 Wﬁ%ﬂwﬁm%ﬂ M%MMMQ less thirsty SUV: Universities compete
February 27, 2003  |Metrowest Daily News 49,362 The MathWorks again sponsors FutureTruck
o e oy o Deptent o
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" FutureTruck

FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

Date Outlet Audience Reach Headline
February 26, 2003  |Electronic Engineering Times Online N/A The Mathworks Joins Ford Motor Company
February 25, 2003  |Daily Journal of Commerce 5,500 Students gear up FutureTruck for show
February 19, 2003 |The California Aggie 23,092 Hydrogen research: An era of good fuelings?
February 19, 2003 |The California Aggie 23,092 National Engineering Week
February 18, 2003  |Milwaukee Journal Senfinel 255,098 Michigan Tech wins awards

February 13, 2003

Transportation Communications Newsletter,

N/A

Website of the Day

February 11, 2003  \Windsor Star 84,000 Cutting thirst for fuel is their goal; Aim of student engineers
February 11, 2003 \WKOW-TV, Channel 27, Madison, WI N/A Bio-Diesel

Green Means Go — FutureTruck Competition Brings Fuel
February 10, 2003d |Electronic Engineering Times 160,310 Efficiency to Trucks and SUVs
February 9, 2003 The Work Circuit.com N/A Competition looks to create fuel-efficient SUVs
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FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

FutuareTruack

Date Outlet Audience Reach Headline
February 7, 2003 Electronic Engineering Times 160,310 Competition looks to create fuel-efficient SUVs
February 3, 2003 Electronic Engineering Times 160,310 Bizarro world and SUV-envy
February 1, 2003 Rand D N/A Students Making Cleaner SUVs
Anticipated CBC-TV N/A FutureTruck
U of A Students In Fuel-Efficiency Race: University Joins
January 31, 2003 Edmonton Journal 152,506 Contest to Make A Sport Utility That's Easier on Gas
Jan./Feb. 2003 Traffic Safety Magazine 20,000 Engineering Students Build Gas-Saving SUVs
Engineering Students Attend FutureTruck 2003; Students Attend
. . . FutureTruck Summit to Improve Knowledge of National
January 13, 2003 Electric Vehicle Online Today N/A Instruments Corp.'s LabVIEW Software
January10, 2003 Austin Business Journal 7,000 Building a Better SUV
January 9, 2003 KEYE - CBS N/A FutureTruck
January 9, 2003 KXAN - NBC N/A FutureTruck
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FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

" FutureTruck

Date Outlet Audience Reach Headline
January 9, 2003 TV 8 - Independent N/A FutureTruck
January 9, 2003 Fox Affiliate N/A FutureTruck
Students Designing SUVs of Tomorrow for
January 9, 2003 KUT-EM. Austin N/A Better Fuel Economy/Cleaner Air

FutureTruck Arrives in Texas

Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air
FutureTruck Arrives in Texas

KENS-AM, San Antonio

January 9, 2003 N/A

Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air
FutureTruck Arrives in Texas

KTXK-FM, Texarkana

January 9, 2003 N/A

Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air

January 9, 2003 KPDR-FM, Amarillo N/A FutureTruck Arrives in Texas

Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air

January 9, 2003 KROD-AM, El Paso N/A FutureTruck Arrives in Texas

Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air

January 9, 2003 KEYS-AM, Corpus Christi N/A EutureTruck Arrives in Texas
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FutureTruck 2003 Coverage Report

October 2002 — June 2003
Total Audience Reach: 12,501,720

‘ FutureTruck

Date Outlet Audience Reach Headline
Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air
January 9, 2003 KURV-AM, Edinburg NIA FutureTruck Arrives in Texas
Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air
January 9, 2003 KJAK-FM, Lubbock N/A FutureTruck Arrives in Texas
Students Designing SUVs of Tomorrow for
Better Fuel Economy/Cleaner Air
January 9, 2003 KBBW-AM, Waco N/A FutureTruck Arrives in Texas
January 9, 2003 Supercomputing Online N/A Students Compete in FutureTruck 2003
) . Ford, U.S. Department of Energy, National Instruments Highlight
January 9, 2003 Automationtechies.com N/A Latest Technology for Designing Next-Generation SUVs
. . Ford, U.S. Department of Energy, National Instruments Highlight
!
January 9, 200. Yahoo! Finance Online N/A Latest Technology for Designing Next-Generation SUVs
January 2003 Automotive Engineering International 123,221 Educating Engineers
December 15, 2002 |Trukin’s Sport Utility Vehicle Magazine 30,000 FutureTruck
December 2002 St. Albert’s Gazette N/A N/A
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FutureTruck 2003 Coverage Report

October 2002 - June 2003
Total Audience Reach: 12,501,720

FutareTruck

Date Outlet Audience Reach Headline
November 20, 2002 |Wisconsin State Journal 88,245 Building Engineered with Innovation
November 10, 2002 |Wisconsin State Journal 88,245 Technology Costs Would Eat Up Fuel Savings
November 8, 2002 |The Edmonton Sun 74,102 FutureTruck Contest Goal to Build a Better Vehicle
November 2002 Aufomotive Engineering International 123,221 Educating Engineers
November 2002 Marketplace Magazine 15,000 Miller Electric Plays Role in Fuel-Efficiency Competition
October 2002 Assembly 60,241 Competition Holds Key to Fuel Efficiency
October 2002 Diesel Progress-North American Edition 28,952 90-Day Wonder
October 2002 Automotive Body Repair News 60,045 Explorer Enters 2004 Cleaner, Efficient
October 2002 TransTech Online N/A DOE and Ford Kick off FutureTruck 2003
March 2002 Engine Technology International N/A Fluid for Thought

Total Audience Reach: 12,501,720
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Media Attendance at FutureTruck Media Day
Ford Michigan Proving Ground, Romeo, MI
June 11, 2003

Auto Bureau Motor Trend Radio
Automotive Engineering Intl. National Post
Auto Design Production Nikkei Newspapers
BBC Northwest Auto News Service
Carlisle Productions Popular Mechanics
Carlist.com Springer Publishing
Edmonton Sun Today Newspapers
Focus on the News Toronto Sun
IEEE Spectrum Woman Motorist.com
Jefferson Press Dan McCosh—Freelance
Meguiars Laura Byrad—Freelance
Meguires
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National Post

6/27/03

Students aim to keep us trucking

BY: David Menzies

Earlier this month, I was feeling somewhat like Marty McFly, the Michael J. Fox character in the Back to
the Future movie trilogy.

No, I did not acquire a DeLorean DMC-12 equipped with a time-space continuum device. Rather, I
attended two events -- one offering a glimpse back at the vehicular world of yesteryear, the other providing
a look ahead to the (maybe) automotive world of tomorrow. After being exposed to the past and wannabe
future, I can safely say this: When it comes to the cars of yesteryear and those yet to come, there is much to
be desired.

My first experience: Ford of Canada's centenary celebrations at the company's headquarters in Oakville,
where I drove a 1904 Mode! C. While piloting the horseless carriage was a hoot, this 100-year-old jalopy
made me appreciate modern cars with renewed passion. The Model C produces 10 horsepower and lacks all
creature comforts.

The next week, I was off to the Ford Proving Grounds in Romeo, Mich., for a competition called
FutureTruck 2003, FutureTruck is billed as "a unique program that brings together the resources of
industry, government and academia in a co-operative effort to address environmental and energy-related
issues." Fifteen teams of engineering students from North American universities re-engineered 2002 Ford
Explorers. Their goal was to increase fuel economy by at least 25% "without sacrificing performance,
utility, safety and affordability."

While the heavily modified Fords looked like off-the-lot Explorers, these SUVs were radically different:
They had electric motors, high-tech batteries, lightweight aluminum body parts and, in some cases,
hydrogen tanks. Does such tinkering work? You bet. The Explorer of the winning team, from the
University of Wisconsin-Madison, was 35% more fuel efficient than stock. Good thing, too: Shelley
Launey of the U.S. Department of Energy stressed there has never been a more urgent time in history to
develop more fuel-efficient vehicles. The United States produces only 9% of the world's oil, but it
consumes 26% of it. It funnels more than US$100-billion annually to the economies of nations that export
oil to satiate its ever-growing thirst for Texas tea.

Given that many of the FutureTruck teams spent more than US$100,000 per vehicle to realize fuel savings,
the question is: Do the ends justify the means?

Sadly, no. Some of the Explorers equipped to run on hydrogen had almost the entire cargo area taken over
by huge tanks. (So much for the "utility" part of the sport-utility vehicle. )

1t was during the FutureTruck media briefing that I had an epiphany regarding the competiﬁon. Namely, is
it not bizarre that so much time, money and effort is devoted to squeezing increased fuel efficiency out of a
category of vehicles -- SUVs -- that, due to their inherent nature, are woefully fuel-inefficient?

One of the reasons gasoline gluttony exists in North America is the demand for SUVs. Since the early '90s,
the SUV has grown increasingly common on North American roads. SUVs and light trucks now account
for more than 50% of all new vehicle sales.



Visit any number of European countries -- where the price of gas is exorbitant -- and SUVs are the
exception, not the rule. Somehow, some way, even those with large families that shop at Costco get by with
smaller, lighter, fuel-efficient cars.

Al Kammerer, an executive director with Ford, says automakers are producing SUVs simply to respond to
consumer demand. To his credit, Mr. Kammerer admits that, in most cases, buying an SUV is "a
psychological purchase, as opposed to a true-needs purchase."

In other words, many North Americans have bought into the rough-hewn, outdoorsy marketing image of
the SUV -- even though most drivers never leave the asphalt jungle of suburbia. But aren't automakers
responsible for the disingenuous image of the SUV in the first place?

My bottom line is, if there is to be a Ford in my future, I'd much prefer a reasonably sized car with an
existing (and affordable) fuel-efficient powerplant to an obese SUV lugging around six figures' worth of
fuel-saving technology.

Perhaps, if others felt this way, engineering students wouldn't need to endlessly tinker with trucks to eke
out a few more miles to the gallon. Rather, significant fuel efficiency gains could be realized overnight.

The push to reduce fuel
consumption? Engineers can build more fuel-
efficient SUVs - or North Americans can buy
smaller cars.



Winnipeg Free Press
6/27/03

University students take Ford truck challenge, make vehicle
environment friendly without sacrificing performance

Now in its fourth year, FutureTruck is an annual competition that challenges teams of
university students to build a more fuel-efficient vehicle. During 2003, 15 student teams
endeavoured to turn a stock Ford Explorer into a lower-emissions vehicle with at least 25
per cent improved fuel economy. The challenge was to make the Explorer more
environmentally friendly without sacrificing the performance, utility, safety, and
affordability consumers demand. To meet this challenge, the teams employed cutting-
edge automotive technologies, advanced propulsion systems, lightweight materials, and
alternative fuels such as hydrogen, ethanol, and biodiesel.

With Ford as a major sponsor, FutureTruck 2003 was held at Ford Motor Company's
Proving Ground in Romeo, Michigan. Fourteen American universities, as well as a team
from the University of Alberta, went head-to-head designing, building, and perfecting
what they believed would be the best alternative fuel option.

The Calgary team converted their Explorer (donated by Ford) to run using a combination
of an electric motor and an internal combustion engine fucled by ethanol (made by
distilling grain). At low speeds only the electric motor propels the vehicle. At highway
speeds the electric motor shuts off and the ethanol-powered engine kicks in, while under
heavy loads, both powerplants work hand-in-hand to move the vehicle forward.

The team believes ethanol to be a viable option because it's plentiful, and although more
expensive to produce than gasoline, would cost less at the pumps due to the fact that gas
is taxed at a much higher rate, at least for now.

Another team employed a hydrogen-powered Ford Focus engine running on ethanol to
power their Explorer.

Another thought an electric motor coupled with a diesel engine might be best.
Another, still, believed a bio-diesel alternative (diesel made from soybeans and rape seed
mixed with regular diesel in a 35/65 mix) was the way to go.

Every competing team applied their own mix of similar environmentally-friendly
solutions: hydrogen power, ethanol, bio-diesel, and the electric motor. One team even
thought of injecting urea right into the exhaust system to mix with the oxides of nitro gen
(a harmful emission) to trigger a chemical reaction that would turn these poisons into a
harmless cocktail of nitrogen, water and carbon dioxide.



Regenerative braking, as seen on commercially available hybrid vehicles, was another
recurring theme as students came up with ways to recapture spent energy and reuse it.
Judging targets for the vehicles included the following: Vehicles had to demonstrate at
least a 25 per cent improvement in fuel economy, achieve California ULEV exhaust
emissions standards, demonstrate a 1/8 mile acceleration time of less that 11.5 seconds,
provide seating for at least 5 adults, demonstrate a towing capacity of 2,000 Ibs., and
maintain a fully-functioning vehicle with A/C and all power accessories.

All participating students are studying towards an engineering degree at their respective
universities, be it mechanical, electrical, computer, or other.

The winner of the FutureTruck 2003 competition proved to be the team from the
University of Wisconsin-Madison. Scoring 841 out of 1,000 possible points, this is the
second year in a row they finished in first place. The team gets a trophy and a cheque for
$6,000.

Their version of the Explorer uses a "high efficiency 2.5 litre, turbo-charged,
compression ignition common rail, direct-injection engine supplying approximately 100
kW of peak power and an AC induction motor that provides an additional 33 kW of peak
power."

The team believes this hybrid drivetrain is an attractive alternative to the large
displacement V6, as it provides comparable performance with similar emissions and
drastically reduced fuel consumption numbers - 6 L/100km (39.4 mpg).
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FutureTruck team gets a top award, finishes sixth

By Bill Steele

Cornell's Hybrid Electric Vehicle (HEV) student team
won first prize for mathematical modeling in their
vehicle design at the 2003 FutureTruck Competition
June 2-12, while placing sixth overall.

The annual contest, held at the Ford Motor Co. Proving |-
Grounds in Romeo, Mich., challenges engineering
students to upgrade a standard 2002 Ford Explorer
sport utility vehicle (SUV) for lower emissions and at
least 25 percent higher fuel economy. The goal,
according to sponsors, is to make the popular SUV
more environmentally friendly while providing the features consumers demand. The competition is
sponsored by the U.S. Department of Energy, Ford and several other companies.

Cornell's hybrid SUV maneuvers during
competition in Romeo, Mich. Courtesy of
the U.S. Department of Energy

"We're very happy with sixth," said team adviser John Callister, the Harvey Kinzelberg Director of
Entrepreneurship in Engineering in Cornell's Sibley School of Mechanical and Aerospace
Engineering. "It was a very stiff competition." Cornell won $1,000 for placing sixth. Last year's team
placed fourth.

Cornell also received the first MathWorks modeling award, which includes a $1,050 cash prize, for
the best use of MATLAB and Simulink software in creating mathematical models of the engine,
motor, transmission, controllers and other subsystems. Mathematical modeling is now a crucial step
in the automotive design process, Callister said. MathWorks, the company that markets the software,
will showcase Cornell's FutureTruck vehicle at the company's headquarters in Natick, Mass., in July.

All of the entries used a hybrid power train, in which an internal combustion engine is used in tandem
with an electric motor to drive the wheels.

The Cornell entry, dubbed "Corona," used a turbocharged, 2-liter gasoline engine and a 150-kilowatt
electric motor powered by a 336-volt battery pack. The design utilized regenerative braking, which
recaptures braking energy usually dissipated as heat.

The Cornell vehicle earned 589 out of a possible 1,000 points. Scoring is based on a complex formula
that includes not only fuel economy and emissions, but also acceleration, off-road performance and
other features important to consumers. The University of Wisconsin-Madison placed first overall for
the second year in a row with 841 points. Second was the University of California-Davis, and
Michigan Technological University placed third.

The leader of the Cornell team, which included 30 undergraduate and master's students, was Jake

Timm '04. Functional areas were led by Anthony Rivara '04, Patric Lowe, M.Eng '03, Adil Ahamed
‘04, Jeffrey Ho '03, Matt Kenney, M.Eng '03, and Jonathan Schoenberg '03.

http://www.news.cornell.edu/Chronicle/03/6.26.03/Future Truck.html 6/30/2003



The California Aggie

6/26/03

Engineering students place second in nationwide hybrid truck
competition

By BEN ANTONIUS
Aggie Campus Editor

For a team of UC Davis engineering students, the idea of a sport utility vehicle that gets
more than 30 miles to the gallon is not a dream — it’s a reality. Yosemite, a hybrid gas-
electric Ford Explorer designed by a UCD team, recently took second place in the annual
FutureTruck competition, a Michigan-based event including teams from 14 other
universities nationwide.

The UCD team participates regularly in the FutureTruck competition, winning seven
times in the past 10 years. The objective of the competition is to take a stock vehicle and
dramatically improve fuel efficiency without sacrificing overall performance. Judges
evaluate a vehicle’s off- and on-road performance and emissions, as well as marketability
and vehicle safety.

"Overall the competition went very well; we’re definitely satisfied," team member
Aashish Dalal said. "We had a very firm design, which I think we showed. You learn a
lot of theory in class, but these competitions are a chance to actually apply what you
learn."

According to team members, Yosemite can achieve about 30 to 35 miles per gallon,
travel nearly 60 miles before needing to engage the gas engine and recharge its batteries
through a standard household outlet. For long-distance highway driving the car relies on
both the gas motor and two large battery packs.

The design team also modified the "creature comforts" of the vehicle, team leader Chris
Carde noted, adding such innovations as a wireless Internet connection to the dashboard
for access to services such as weather and traffic reports.

However, for those hoping to buy a similar vehicle, there’s a catch: Yosemite cost the
UCD team nearly $1 million to produce, most of which came from outside sponsors. The
Ford Explorers were provided by the Ford Motor Company, which, along with the U.S.
Department of Energy, is a primary sponsor of FutureTruck.

Both the financial burden and other factors keep the number of participating schools
small, though FutureTruck Technical Coordinator Nicole LeBlanc said competition
organizers typically pare the pool of about 30 applicants down to fewer than 20. She said



the demands on the workforce were also high because the vehicle design requires a range
of engineering skills.

"Over the years, we’ve found that there tends to be only a core group that can afford it on
the monetary side and the personnel side, because the scope of competition is pretty
broad," LeBlanc said.

FutureTruck Director Bob Larsen said the competition was intended to inspire
technological innovations, not to produce production-ready vehicles.

"[FutureTruck] brings a chance for academics, government and industry to collaborate to
improve fuel economy," he said. "[The teams] don’t have to comply with the processes of
a mass production vehicle, or a lot of the government regulations. But sometimes an idea
comes out of the competition that is really immensely valuable to the industry."

Mechanical and aeronautical engineering professor Andrew Frank, the UCD FutureTruck
advisor, said the team usually consists of 20 to 30 students, mostly undergraduates. Dalal
said the team was open to engineers and non-engineers alike, and that most students
committed between five and 10 hours a week to the project.

"It takes a lot of initiative for the person to actually come in and get involved, without
necessarily being guided into the project," he said. "The nature of the entire design
process promotes a lot of freethinking. If [newcomers] have an interest in any certain
area, we try to introduce them to the person handling that area; then they’re often on their
own."
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PENNSTATE
9
Penn State's SUV Finishes Among Leaders at FutureTruck 2003 Events

June 26, 2003

University Park, Pa. --- Penn State's Wattmuncher, a 2002 Ford Explorer re-engineered into a hybrid
electric vehicle by student volunteers, won the Built Ford Tough Award at the just-concluded
FutureTruck 2003 competition.

Dr. Daniel C. Haworth, associate professor of mechanical engineering and the students' faculty
adviser, says, "The team received the award for entering the competition with a working and
debugged vehicle, completing every event on the first try and being the first team to complete several
of the events."

The Penn State vehicle finished fifth overall, the same position it won last year. However, only six
points out of a possible 1,000 separated Penn State from this year's third place holder, Michigan
Technological University. The University of Wisconsin, Madison, won the competition as it did last
year but improved its score by just 2.5 points over 2002. Penn State's point total moved up 150 from a
year ago after the team made substantial improvements to Wattmuncher. Penn State also won the oral
design presentation award with a perfect score of 100 points.

Fifteen universities, selected by proposal, competed in events that began June 2 at Ford's Michigan
Proving Ground and concluded with an awards dinner June 12 in Dearborn, Michigan. The events
involved trailer towing, emissions testing, fuel economy, acceleration, off-road performance, the oral
presentation, and judgings of design and consumer acceptability. Vehicles must first pass a technical
mspection and qualify on braking and handling courses.

The competition challenges student teams to turn a stock Ford Explorer into a hybrid electric vehicle
that achieves lower emissions levels and a 25 percent increase in fuel economy without sacrificing
vehicle performance and consumer acceptability. An internal combustion engine, complemented by
an electric motor and battery pack, powers a hybrid electric vehicle.

The U.S. Department of Energy, Argonne National Laboratory and Ford were headline sponsors for
the 2002 and 2003 competitions, and will continue in 2004. A host of other corporations and
governmental and non-profit organizations also back the competition, including Delphi Automotive
Systems, which awarded Penn State third place in its Advanced Powertrain Technology Award
ratings.

More than 40 volunteers, many of them members of the student chapter of the Society of Automotive
Engineers, worked on the vehicle during the 2002-2003 academic year. Fourteen team members and
Dr. Haworth attended the competition. Penn State and its Pennsylvania Transportation Institute (PTT),
as well as corporations and organizations, supported the team.

Details on Penn State's accomplishments at FutureTruck can be viewed in the news section of the PTI

http://www .psu.edu/ur/2003/futuretruck.html 6/30/2003
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Web site, www.pti.psu.edu Daily results from the competition and background information can be
found at www.futuretruck.org on the Internet.

The FutureTruck team members who attended the competition are:

Brad Beebe, Rome, NY; Krishan Bhatia, Newark, DE; Henry Chance, State College; Elana Chapman,
State College and native of Dayton, OH; Jeff Gonder, Denver, CO; Ryan Harrier, Pinckney, MI;
Brian Herrold, Selinsgrove, PA; Eugene Kung, Mount Vernon, NY; Paul Minear, Wyomissing, PA;
Gary Neal, Port Matilda, PA and native of Punxsutawney; Eric Reischer, Chadds Ford, PA; Jim
Schmalzried, Erie, PA; Kandler Smith, State College; Jon Weidner, Sinking Spring, PA.

ok g ek

EDITORS: Dr. Haworth is at dch12@psu.edu via email or 8§14-863-6269 by phone.
Contacts:

Greg Dauber (814) 863-9664 gwdl@psu.edu

Barbara Hale (814) 865-9481 bah@psu.edu

http://www.psu.edu/ur/2003/futuretruck .html 6/30/2003



FutureTruck Generates New Environmental Ideas
By Mary Ann Hupp

DEARBORN, Mich., June 24, 2003 (FCN) -- What
can automakers do to ensure a greener future for

the environment?

College students set out to answer that question

by participating in FutureTruck, a competition that

has students from 15 North American Universities

Energy are the main sponsors of Future Truck, which
was recently held at Ford's Michigan Proving Ground.

re-engineering a conventional, midsize Ford
Explorer into a lower-emissions vehicle with at
least 25 percent higher fuel economy. The challenge is, they have to do it without

sacrificing the performance, utility, safety and affordability consumers want.

Ford Motor Company and the U.S. Department of Energy are the main sponsors of
Future Truck, which was recently held at Ford’s Michigan Proving Ground. Students
incorporated cutting-edge technologies like advanced propulsion systems, lightweight
materials and alternative fuels, including hydrogen, ethanol, and biodiesel, into their

redesigns.

Al Kammerer, executive director, SUVs and Body on Frame, said students in the

competition give Ford Motor Company some great ideas.

“Clearly they're new ideas that we have to work through our production capabilities. But,
it is a fertile area ... we're also fostering a mindset among university students that there

are things that we as mankind can do to improve our environment,” said Kammerer.



Nick Manor, team leader, Michigan Technological
Institute, said he enjoyed competing in the

project.

“The experience we get working on vehicles like
this, working in the groups, working with different

disciplines -- mechanical, electrical, computer

FutureTruck vehicles were judged in more than a dozen
events, including negotiation of off-road obstacles

science -~ you're able to get a really good feel for

all these people have to do and what it really

fakes to build a vehicle that works.”

FutureTruck vehicles were judged in more than a dozen events that evaluated their

technical performance and design. Goals for the re-engineering included:

the ability to pull a 2,000-pound trailer

negotiate off-road obstacles

accelerate quickly to highway speeds

provide seating for at least five adults

maintain a fully functioning vehicle with air conditioning and all-power accessories
reduce total greenhouse gas emissions

achieve California's Ultra-Low Emissions Vehicle exhaust emissions standards.

The competition ended with a vehicle display and awards ceremony announcing the
winners. The University of Wisconsin-Madison took first place, University of California,
Davis won second, and Michigan Technological University won third.

Phil Martens, vice president, Product Creation, presented one of the trophies. He
assured the students that the work they’re doing is worthwhile.

“| can tell you what you're working on today and what you're looking for in terms of
efficiencies in vehicles and how they operate, is the way the industry is going in the

future,” said Martens.



Shelley Launey, director of Clean Cities and
FutureTruck Program Administrator, U.S.
Department of Energy, said that the partnership
with Ford Motor Company works because Ford is
a leader in environmentally sound automotive

technologies.

“Ford has a reputation of being a green vehicle

‘ - i _E
Ford provides the Explorer SUVs that the teams modify,
almost $200,000 in seed and prize money, engineering

combination for FutureTruck,” said Launey. consultants for each team, competition facilities and
’ operational support.

manufacturer, and so it was really a perfect

This is the second year that Ford has sponsored

the competition. Ford provides the Explorer SUVs that the teams modify, almost
$200,000 in seed and prize money, engineering consultants for each team, competition
facilities and operational support.

Competing universities for FutureTruck 2003 were:

California Polytechnic State University, San Louis Obispo
Cornell University

Georgia Tech

Michigan Technological University
The Ohio State University
Pennsylvania State University
Texas Tech University

University of Alberta

University of California, Davis
University of Idaho

University of Maryland

University of Tennessee
University of Wisconsin-Madison
Virginia Tech

West Virginia University.

For more information visit www.futuretruck.org.
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The University of Wisconsin-Madison (UW-Madison) recently announced that a team of
students from its College of Engineering won first place at the FutureTruck 2003, a
competition challenging students from 15 top North American universities to re-engineer a
mid-size 2002 Ford Motor Company Explorer sport-utility vehicle to improve fuel economy
and lower emissions while maintaining safety, performance and comfort levels," which was
held earlier this month in Dearborn, MI.

The university said the team scored 841 points out of a possible 1,000, outdistancing the
second-place team from the University of California-Davis by more than 50 points.

According to UW-Madison, the team was ranked first in the categories of "best on-road fuel
efficiency; best vehicle design report; best off-road performance; best workmanship; and
best technical report.”

The team was awarded a "first-place trophy" and a check for $ 6,000 for finishing first in
the competition.

Contact: Phil McDade, UW-Madison, phone 608-265-8592, e-mail mcdade@engr.wisc.edu.
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The materials in the AP file were compiled by The Associated Press. These materials may
not be republished without the express written consent of The Associated Press.
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HEADLINE: Idaho's hydraulic vehicle turns heads
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The University of Idaho's experimental hybrid vehicle did not win the Society of Automotive

Engineers Congress competition in Detroit, but it caught the U.S. Army's attention.

Frank Albrecht, the university's FutureTruck adviser, returned from Michigan with his
student team Thursday. The event is considered the nation's most prestigious auto show.

The altered Ford Explorer did not take best of show, but its hydraulic components turned
heads. The world's first triple-hybrid vehicle uses biofuel, including waste vegetable oil;
electricity; and hydraulic power.

The hydraulic system works when the vehicle's brakes are compressed. As the truck stops,
pressurized liquid is forced into a hydraulic pump, then released as it accelerates. It sets
the Idaho project apart from competitors.

Idaho is one of three schools in contention to build hybrids for the Army.
Economically, the triple-hybrid was rated the most realistic vehicle to bring into production.

Team member Erik Cegnar said some of the competitors cost more than $100,000 to
assemble. He said that kind of price does not make sense in a consumer-driven market.

The best known hybrids are available at the local Toyota and Honda dealerships. But those
cars have a short lifespan. Albrecht said they operate on batteries that represent more than
half the total cost of the cars. When the battery dies, the car is useless, he said.

"Hydraulics last indefinitely, and have muitiple applications," he said. "We started
hydraulics because we are in a central location, the system can be used not only for on-
road vehicles, but off-road vehicles like farm equipment.”
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National Instruments (NI) recently announced that a team of engineering students from the
University of Tennessee (UT) received the "Most Innovative Use of Virtual Instrumentation”
award during the FutureTruck 2003 competition held earlier this month at Ford Motor
Company's proving grounds in Romeo, MI.

According to NI, the UT team used NI virtual instrumentation technology to redesign a
standard, mid-size Ford Explorer into "a more environmentally friendly vehicle with higher
fuel economy and significantly reduced greenhouse gas emissions." NI said the team won
the award for its "effective use of virtual instrumentation throughout the design cycle of the
hybrid electric vehicle."

"The ease of use and flexibility of LabVIEW Real-Time and Compact FieldPoint proved vital
to the development of our vehicle's data acquisition and control system," said UT
FutureTruck team leader David Smith. "We used LabVIEW throughout the entire design
process from initial system simulation to impiementing the powerful, parallel hybrid control
system."

Contact: Ernest Martinez, National Instruments, phone 800-258-7022.
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A Ford Explorer rebuilt by a team of UW-Madison students drove its way to victory in Ford
Motor Co.'s FutureTruck Competition in Michigan last week. The group of some 50 UW-
Madison engineering students won the competition, with scores based on fuel economy and
performance, for the second year in a row. Their design used an aluminum frame and a
combination of a small diesel engine and a second electric motor to get 35 miles per galion
in the city and 38 on the highway while preserving the same acceleration and tailpipe
emissions of a standard Explorer. The vehicle is shown driving at the Ford Proving Grounds
in Romeo, Mich.

At right, Katie Orgish, the leader of the FutureTruck team, is shown beside the winning
vehicle. Her team's entry scored 841 points out of a possible 1,000, beating 14 other teams
and outdistancing the runner-up by 54 points.
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University of Tennessee Wins FutureTruck 2003 Virtual Instrumentation
Award - Competition Sponsored by Ford, DOE and National Instruments
Challenges Students to Build Energy-Efficient Vehicles

Jun 19, 2003

Dearborn, Ml - National Instruments (Nasdaq:NAT!) awarded a team of University of
Tennessee engineering students the Most Innovative Use of Virtual instrumentation award at
the FutureTruck 2003 competition. The team used an innovative virtual instrumentation
approach by combining NI LabVIEW Real-Time software and Compact FieldPoint industrial
measurement and control hardware to simutate, design, test and implement their hybrid
control system in a re-engineered 2002 Ford Explorer.

Using National Instruments virtual instrumentation technology, the Tennessee team
redesigned a standard, midsize Ford Explorer into a more environmentally friendly vehicle
with higher fuel economy and significantly reduced greenhouse gas emissions. The team
won the award for its effective use of virtual instrumentation throughout the design cycle of
the hybrid electric vehicle.

"The ease of use and flexibility of LabVIEW Real-Time and Compact FieldPoint proved vital
to the development of our vehicle's data acquisition and control system," said David Smith,
team leader of the University of Tennessee FutureTruck team. "We used LabVIEW
throughout the entire design process from initial system simulation to implementing the
powerful, parallel hybrid control system."

NI is a major sponsor of FutureTruck, a four-year engineering competition focused on
making sport utility vehicles more energy efficient and environmentally friendly. FutureTruck
student teams re-engineer SUVs into lower-emission vehicles with at least 25 percent
increased fuel economy while preserving the vehicle's performance, utility, safety and
consumer acceptability. Students from 15 top North American universities participated in the
FutureTruck 2003 competition from June 2 to June 12 at Ford's Michigan Proving Grounds in
Romeo, Mich. Primary sponsors of the FutureTruck 2003 competition inciude the U.S.
Department of Energy's Office of Energy Efficiency and Renewable Energy, Ford and the
Argonne National Laboratory's Center for Transportation Research.

"National instruments is committed to supporting educational initiatives in engineering and
science,” said Ray Almgren, NI vice president of product marketing and academic relations.
“Students participating in FutureTruck apply theoretical knowledge they gain in the
classroom towards a real-world engineering challenge with project deadlines and
constraints.”

About FutureTruck

http://www.motioncontrol.com/news/detail.cfm?1d=2567 6/30/2003
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The Future Truck competition demonstrates how industry, government and academia can
develop more energy-efficient and greener automotive technologies to improve the economy
and the environment. The FutureTruck 2003 competition took place at Ford Motor
Company's Proving Grounds in Romeo, Mich., from June 2-12, where judges evaluated
vehicles on technical performance and design, including acceleration, trailer towing, off-road
handling, on-road fuel economy and engineering design review. The competition culminated
in a vehicle display and awards ceremony held in conjunction with Ford's Centennial
Anniversary at Ford World Headquarters on June 13 in Dearborn, Mich. For more
information about this unique competition, visit www.futuretruck.org.

About National Instruments

Nationa! Instruments is a technology pioneer and leader in virtual instrumentation -- a
revolutionary concept that has changed the way engineers and scientists approach
measurement and automation. Leveraging the PC and its related technologies, virtual
instrumentation increases productivity and lowers costs for customers worldwide through
easy-to-integrate software, such as the NI LabVIEW graphical development environment,
and modular hardware, such as PXI modules for data acquisition, instrument control and
machine vision. Headquartered in Austin, Texas, NI has more than 3,000 employees and
direct operations in 40 countries. In 2002, the company sold products to more than 25,000
different companies in more than 80 countries around the world. For the past four
consecutive years, FORTUNE magazine has named NI one of the 100 best companies to
work for in America.

FieldPoint(tm), LabVIEW (tm), Ni{tm) and ni.com(tm) are trademarks of National Instruments.

Other product and company names listed are trademarks or trade names of their respective
companies.
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$500,000 in grants for clean air projects

Yolo, Solano transit efforts get funding

At the June board meeting, the Yolo-Solano Air Quality Management District board of
directors approved distribution of $500,000 for projects in Yolo and Solano counties that
support the goal of the District's Clean Air Funds program.

Thirty-one proposals were submitted in four categories with 26 proposals receiving full
or partial funding for the fiscal year 2003-2004. Projects receiving grants either reduce air
pollution from motor vehicles or will be used for related planning, monitoring,
enforcement and technical studies necessary for the implementation of the California
Clean Air Act.

In the Clean Fuels and Infrastructure category, the cities of Davis and Vacaville received
funding for infrastructure for electric vehicles and Yolo County Health Department
received partial funding for two neighborhood electric vehicles and charging stations.
Unitrans received funds toward the purchase of a compressed natural gas support vehicle.

Alternative transportation projects receiving funds include the Davis Farmers Market
"Shop-by-Bike," Rio Vista's Main Street Pedestrian Enhancement project, and Vacaville's
Park and Ride Lot located at Bella Vista and I-80. Bicycle facility projects between
Dixon and Davis, in Vacaville and in Yolo County were granted funds.

The fourth and final phase of the Dixon-Davis Bikeway is expected to be completed next
year.

Solano Transportation Authority's Commuter Incentives Program, UCD TAPS Trainpool
Program and Yolo Transportation Management Association's Rideshare Incentive
Program will continue to attract riders who want to reduce vehicles on the road. The city
of Winters' 1906 Railroad Trestle over Putah Creek will be renovated for use by
bicyclists and pedestrians. UC Davis' HEV Center was granted funding for the
development of a plug-in electric vehicle for the Future Truck 2003 competition.

Transit services receiving funding are Route 30 (Fairfield/Suisun Transit), Solano Bart
Express in Vacaville, River Cats Shuttle from Woodland, Davis and West Sacramento,



and two student transportation programs, Summer Sizzler and the Wolfpack Shuttle, run
by Yolo County Transportation District.

In an effort to get information out to youth on clean air practices, the American Lung
Association's Clean Air Curriculum and the Extreme High School Clean Air Challenge
received funding in addition to Explorit Science Center's mobile activity station "The Air
We Breathe."

A bike map for Solano and Yolo counties will be updated and Yolo TMA's pilot program
"Rid Yourself of Strandaphobia" will educate drivers how to reduce single occupant
vehicle trips by changing driving patterns and attitudes. A regional public opinion survey
in Solano and Yolo counties will give residents an opportunity to express concerns on air
quality and transportation issues with responses used to assist planners. These projects
were funded in the public education and information category.

"It is our mission to protect human health and property from the harmful effects of air
pollution and we feel that these projects will, either directly or indirectly, help to reduce
air pollution and also offer viable alternatives for commuters," said Larry Greene,
executive director.

The projects are funded through vehicle registration fees and Solano County Northeast
property tax proceed.
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University of California - Davis

Hybrid SUV takes second place in futuretruck competition

A Ford Explorer sport utility vehicle rebuilt by UC Davis engineering students to run as a gas-electric hybrid
has won second place in the national FutureTruck competition.

The results were announced June 12 in a ceremony in Dearborn, Mich., where the competition was held.
The University of Wisconsin-Madison took first place overall. The UC Davis team also won a prize for Best
Dynamic Handling and the Cisco Systems award for telematics.

"The competition went very well, there were a lot of competitive cars running," said team leader Dahlia
Garas, a graduate student in mechanical engineering at UC Davis.

The UC Davis entry, "Yosemite," is a "plug-in" hybrid electric vehicle. it is designed to achieve fuel
economy of about 30 miles per gallon with the same performance as a standard model Ford Explorer SUV.
Batteries and electric motors power the vehicle during low-speed city driving.

A small, fuel-efficient gasoline engine powers the vehicle for extended highway driving and keeps the
batteries charged. The vehicle also can be plugged into a domestic power outlet overnight to charge the
batteries with off-peak electricity.

The UC Davis team won the competition in 2001 with a hybrid Chevrolet Suburban, "Sequoia." Major
sponsors of the competition are the Ford Motor Company and the U.S. Department of Energy.
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Hybrid SUV Takes Second Place in Futuretruck Competition

June 18, 2003

A Ford Explorer sport utility vehicie rebuilt by UC Davis engineering students to run as a gas-electric hybrid
has won second place in the national FutureTruck competition.

The resuits were announced June 12 in a ceremony in Dearborn, Mich., where the competition was held. The
University of Wisconsin-Madison fook first place overall. The UC Davis team also won a prize for Best
DPynamic Handling and the Cisco Systems award for telematics.

"The competition went very well, there were a lot of competitive cars running,” said team leader Dahlia Garas,
a graduate student in mechanical engineering at UC Davis.

The UC Davis entry, "Yosemite," is a "plug-in" hybrid electric vehicle. It is designed to achieve fuel economy of
about 30 miles per gallon with the same performance as a standard model Ford Explorer SUV. Batteries and
electric motors power the vehicle during low-speed city driving. A small, fuel-efficient gasoline engine powers
the vehicle for extended highway driving and keeps the batteries charged. The vehicle also can be plugged
into @ domestic power outlet overnight to charge the batteries with off-peak electricity.

The UC Davis team won the competition in 2001 with a hybrid Chevrolet Suburban, "Sequoia." Major
sponsors of the competition are the Ford Motor Company and the U.S. Department of Energy.

Additional information:
FutureTruck Competition
UC Davis FutureTruck Team

Media contact(s):
Andy Fell, UC Davis News Service, (530) 752-4533, ahfell@ucdavis.edu
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(BW) University of Tennessee Wins FutureTruck 2003 Virtual
Instrumentation Award

Business Editors/High-Tech Writers
(c) 2003 Business Wire.

DEARBORN, Mich.--(BUSINESS WIRE)--June 17, 2003--

Competition Sponsored by Ford, DOE and NI Challenges Students to Build Energy-Efficient
Vehicles

National Instruments (Nasdaq:NATI) today awarded a team of University of Tennessee
engineering students the Most Innovative Use of Virtual Instrumentation award at the FutureTruck
2003 competition. The team used an innovative virtual instrumentation approach by combining NI
LabVIEW Real-Time software and Compact FieldPoint industrial measurement and control hardware
to simulate, design, test and implement their hybrid control system in a re-engineered 2002 Ford
Explorer.

Using National Instruments virtual instrumentation technology, the Tennessee team redesigned a
standard, midsize Ford Explorer into a more environmentally friendly vehicle with higher fuel
economy and significantly reduced greenhouse gas emissions. The team won the award for its
effective use of virtual instrumentation throughout the design cycle of the hybrid electric vehicle.

"The ease of use and flexibility of LabVIEW Real-Time and Compact FieldPoint proved vital to
the development of our vehicle's data acquisition and control system," said David Smith, team leader
of the University of Tennessee FutureTruck team. "We used LabVIEW throughout the entire design
process from initial system simulation to implementing the powerful, parallel hybrid control system."

NI is a major sponsor of FutureTruck, a four-year engineering competition focused on making
sport utility vehicles more energy efficient and environmentally friendly. FutureTruck student teams
re-engineer SUVs into lower-emission vehicles with at least 25 percent increased fuel economy while
preserving the vehicle's performance, utility, safety and consumer acceptability. Students from 15 top
North American universities participated in the FutureTruck 2003 competition from June 2 to June 12
at Ford's Michigan Proving Grounds in Romeo, Mich. Primary sponsors of the FutureTruck 2003
competition include the U.S. Department of Energy's Office of Energy Efficiency and Renewable
Energy, Ford and the Argonne National Laboratory's Center for Transportation Research.

"National Instruments is committed to supporting educational initiatives in engineering and
science," said Ray Almgren, NI vice president of product marketing and academic relations.
"Students participating in FutureTruck apply theoretical knowledge they gain in the classroom
towards a real-world engineering challenge with project deadlines and constraints."

http://www.chron.com/cs/CDA/printstory.hts/prm/texas/1956136 6/19/2003
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About FutureTruck

The Future Truck competition demonstrates how industry, government and academia can develop
more energy-efficient and greener automotive technologies to improve the economy and the
environment. The FutureTruck 2003 competition took place at Ford Motor Company's Proving
Grounds in Romeo, Mich., from June 2-12, where judges evaluated vehicles on technical
performance and design, including acceleration, trailer towing, off-road handling, on-road fuel
economy and engineering design review. The competition culminated in a vehicle display and awards
ceremony held in conjunction with Ford's Centennial Anniversary at Ford World Headquarters on
June 13 in Dearborn, Mich. For more information about this unique competition, visit
www.futuretruck.org.

About National Instruments

National Instruments (http://ni.com) is a technology pioneer and leader in virtual instrumentation --
arevolutionary concept that has changed the way engineers and scientists approach measurement and
automation. Leveraging the PC and its related technologies, virtual instrumentation increases
productivity and lowers costs for customers worldwide through easy-to-integrate software, such as
the NI LabVIEW graphical development environment, and modular hardware, such as PXI modules
for data acquisition, instrument control and machine vision. Headquartered in Austin, Texas, NI has
more than 3,000 employees and direct operations in 40 countries. In 2002, the company sold products
to more than 25,000 different companies in more than 80 countries around the world. For the past
four consecutive years, FORTUNE magazine has named NI one of the 100 best companies to work
for in America.

Readers may obtain investment information from the company's investor relations department at
512/683-5090, by sending e-mail to nati@ni.com or on the Web at http://ni.com/nati.

FieldPoint(tm), LabVIEW(tm), NI(tm) and ni.com(tm) are trademarks of National Instruments.
Other product and company names listed are trademarks or trade names of their respective
companies.

--30--SW/sa*
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UW FutureTruck wins second national title
(Posted: 06/17/03)

For the second year in a row, a team of students from UW-
Madison has won the national FutureTruck Competition.

The UW-Madison team, based in the College of Engineering,
took first place among the 15 teams competing from
universities throughout North America. The team scored 841
points out of a possible 1,000 points, outdistancing runner-up
University of California-Davis by 54 points.

The competition pits student teams that have spent a year
modifying sport-utility vehicles provided by the Ford Motor Co.
Points are awarded in a humber of categories, including
handling, braking, fuel efficiency, workmanship, towing
capability, off-road performance, design, acceleration and
technical reports.

The competition allows student teams to conduct research
and work on better fuel efficiency, emissions and materials
technology for sport utility vehicles, without being restricted
by the technical and financial constraints typically involved in
a mass-production vehicle.

This year's competition was held from June 1-12 at Ford's test
tracks in Michigan. The UW-Madison team won a first-place
trophy and a check for $6,000 for its win. Following the
competition, the UW-Madison FutureTruck stayed at Ford's
Dearborn, Michigan, headquarters to take part in Ford's
Centennial celebration honoring the company's 100 years in
the automotive business.

The UW-Madison team garnered first-place wins in the
categories of: best on-road fuel efficiency; best vehicle design
report; best off-road performance; best workmanship; and
best technical report. The team also won the Delphi Advanced
Technology Award.

Ford Motor Company and the U.S. Department of Energy are
the primary sponsors for the FutureTruck competition.

Page 1l ot2
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Argonne National Laboratory, a DOE research and
development facility, provides competition management,
technical and logistical support. Some 16 other government
and industry sponsors also support the program.

(View a full news release version of this story)

University Communications | UW Home

Feedback, questions or accessibility issues: comments@news.wisc.edu
Copyright © 2003 The Board of Regents of the University of Wisconsin System.
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FUEL CELLS POTENTIALLY HAZARDOUS TO THE OZONE
LAYER '

Hydrogen used in fuel cells could leak into the stratosphere and expand holes in the
ozone layer, according to researchers at the California Institute of Technology. In a report
published in Science magazine, they warn that up to 20% of hydrogen throughout the
supply chain—from pipelines, storage facilities, processing plants and fuel cells in vehi-
cles and other applications—could inadvertently leak.

Since free-flowing hydrogen tends to rise upward, widespread fuel cell use could
triple the volume of hydrogen molecules traveling into the stratosphere, the researchers
forecast. They estimate such a scenario would result in an 8% depletion of ozone, caus-
ing larger and longer-lasting holes at the Earth’s poles.

At higher levels, hydrogen oxidizes and forms water. The researchers theorize an
increased level of hydrogen would result in cooling of the lower stratosphere, thereby
altering the makeup of the ozone layer that shields the Earth from harmful ultraviolet light.

Other scientists doubt that fuel celi-related hydrogen leakage would be as severe as
the California Technology team predicts. And the researchers themselves concede, there
is little practical information about the hydrogen cycle. They also point out that new tech-
nologies could be developed along as fuel cells are introduced to minimize leakage.

At this point, however, they say hydrogen's potential impact on the ozone layer must
be taken into account when assessing environmental benefits of the technology.

NEW PROBE TO STUDY CROWN VIC FUEL TANK
The National Association of Attorneys General has formed a task force fo investigate
safety concerns about Ford Motor Co.'s Crown Victoria Interceptor police cruiser. The car,
which accounts for more than three-fourths of the U.S. police fleet, has been blamed for
18 deaths—including a Missouri state trooper last month—in high-speed rear-end colli-
sions that result in its fuel tank exploding.

Prior to announcing the task force, the bipartisan group heard presentations from
the automaker and a plaintiff's attorney involved in Crown Vic lawsuits during the

A perfect match means business. When you have a program about to launch ora
legacy product to update, you don't have time to teach a recruiter the difference
between C for embedded systems and C++ for databases. Working with PRA, you get
a partner who speaks your language. We spend time so you don't have to.

Professional Resource Associates - Your Technical Staffing Experts since 1991 - www.prausa.com

To learn about our staffing services for Advanced Control Technologies for Devices,
Vehicles and Manufacturing, cali us at [810] 765-1181.
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JUNE 16, 2003 have not yet been released.
PAGE 2 OF 3 The initiative is the latest in a flurry of recent activity related to the controversial cruis-

ers. Late last month, Dallas suspended purchases of Interceptors until it conducts its own
fuel tank crash tests. Louisiana also has issued a moratorium on Crown Vic cruisers, and
the Chicago police union has asked the city to drop plans to buy a new fleet of the vehi-
cles. Various cities and counties have launched a class-action lawsuit that seeks a recall
and/or damages, as well as access to internal company engineering information.

Meanwhile, the police officers’ union in New York is recommending that its troopers
avoid any "non-emergency traffic stops" on high-speed roads. Proponents contend the
Crown Vic's fuel tank location between the rear axle and rear bumper makes it more
susceptible to rupturing and causing a fire following high-speed rear-end collisions, a
hazard for police vehicles stopped on the side of the highway.

The U.S. National Highway Traffic Safety Administration closed an investigation into
the fuel tanks last year, deeming the Crown Vic no more likely than a Chevrolet Caprice
police cruiser to catch fire following a rear impact. At about the same time, however, Ford
agreed to offer retrofit plastic shields that could be fitted around the fuel tank. The cruiser
involved in the Missouri fatality was outfitted with the shield as was an unoccupied Dallas
police car that also burst into flames last month after being rear-ended.

Ford maintains that the vehicles are safe but continues fo look at alternatives. Among
those being considered are a fire-suppression system, a fire panel and foam bladders.

ISUZU TO REPAIR SUV FRAMES IN JAPAN

Isuzu Motor Co. is recalling four SUV models, including two its produced for Honda Motor
Co., to fix defective frame welds. Affected Isuzu models include nearly 51,000 Big Horns
and about 10,000 MUs produced between 1993 and 1996. A combined 3,500 Honda
Horizons and Jazz trucks made during the time frame also are being recalled.

PLASTIC INTAKE MANIFOLDS BECOMING A COMMODITY?
More than half of the intake manifolds in Europe (64%}) and North America (53%) are now
made of plastic, and such applications may soon assume commodity status, according to
a new study by The ITB Group Ltd. The Novi, Mich.-based consuiting firm cautions that

- constant pressure from OEMs to reduce costs may stymie future induction-related techni-
cal innovations.

ITB’s global analysis of the induction manifold market expects the use of active mani-
folds to increase as a means to boost engine performance and cut emissions. Such a
system allows the geometry of the manifold to be changed based on engine speed.

it also says nylon 6 is rapidly displacing nyion 6,6 as the material of choice for intake
manifolds in Europe and North America. This is due to the emergence of vibration weld-
ing processes for which the former is better suited, according to ITB. Of plastic manifolds,
some 78% now are welded in Europe and 48% are attached this way in North America.
Lost-core casting accounted for 23% and 14% of the market in North America and
Europe, respectively. Other methods include welded/lost-core hybrids, injection molding,
snap-fit, adhesives and what it describes as a hot-plate laser.

In addition to nylon, European manifolds are made of aluminum (32%), magnesium

Contents © 2003 Hampton AutoBeat LLC. All rights reserved.
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(4%) and a phenolic/magnesium blend (less than 1%). The remaining 47% non-plastic
units in North America are all aluminum. Magnesium applications likely will increase in
the future to help reduce weight, the firm says, but it notes that plastic systems typically
are the most cost-efficient design.

ITB expects noise and vibration issues will continue to affect the design and cost of
intake manifolds. It says the use of exhaust gas recirculation will have little impact on
material selection, especially when EGR coolers or internal recirculation are used.

BERU TO BUY JCI SPARKPLUG UNIT
Germany’s Beru Group, a supplier of sparkpiugs and other ignition parts, has signed an
agreement to acquire Johnson Controls Inc.'s EYQUEM sparkplug business in France.
Terms of the deal, expected to be completed by the end of July, were not disclosed.
Following the acquisition, Beru says it will become the largest sparkplug supplier to
the French market. EYQUEM generates the majority of its sales in the aftermarket but
also supplies PSA Peugeot Citroen, Renault and Volvo. Negotiations with other OEMs
also are underway, according to Beru, which expects the new unit's sparkplug output to
grow by 25% in the next five years. '

WISCONSIN STUDENTS WIN FUTURETRUCK COMPETITION,
AGAIN

For the second year in a row, students from the University of Wisconsin beat out 14
other North American university teams to take top honors at this year's FutureTruck
challenge. During the competition, teams made modifications to a 2002 Ford Explorer
SUV to lower emissions and improve fuel economy while maintaining existing safety,
performance and comfort levels.

By using aluminum and other lightweight components and redesigning the fuel
system to run on biodiesel, the Wisconsin team was able to boost fuel economy by 35%
and reduce greenhouse gas emissions by 39%.

The second-place design, developed by students at the University of California in
Davis, featured a parallel plug-in hybrid system that used ethanol fuel when operating
under its internal combustion engine.

Cornell University received the first-ever Modeling Award for its innovative use of
advanced software during the competition. The award was determined by Natick, Mass.-
based The MathWorks Inc., which donated its modeling tools to each team and provided
mentors and technical support.

The U.S. Department of Energy and Ford Motor Co. were the title sponsors for this
year's competition. The 10-day competition began June 2 at Ford's Michigan Proving
Ground in Romeo and the Allen Park Test Lab in Allen Park, Mich., with teams competing
in acceleration and off-road performance tests.

Argonne National Laboratory provided competition management, technical and logis-
tical support for the event. Other corporate sponsors were ArvinMeritor, BP, Cisco
Systems, Dana, Delphi, Goodyear, National Instruments and Ricardo. The U.S. National
Science Foundation, Natural Resources Canada, The Aluminum Association, lllinois
Department of Commerce and Economic Opportunity, and Renewable Fuels Association
also supported the program.

Contents © 2003 Hampton AutoBeat LLC. All rights reserved.
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UW STUDENTS' VEHICLE DESIGN A WINNER

A team of students from the University of Wisconsin-Madison took top honors at this year's
FutureTruck challenge by re-engineering a base 2002 Ford Explorer to achieve a 35 percent
increase in on-road fuel economy while simultaneously reducing greenhouse gas emissions by 39
percent.

The winning vehicle, which implemented lightweight components such as aluminum, ran on a
mixture of bio-diesel fuel.

The FutureTruck competition attracted 15 engineering teams from universities across North
America. The second place vehicle design, re-engineered by students at the University of
California-Davis, was a parallel plug-in hybrid system and was fueled by ethanol.

The goal of the annual FutureTruck challenge is to lower emissions and achieve a 25 percent
increase in over-the-road fuel economy of SUVs while maintaining the safety, performance and
comfort levels that consumers demand. The U.S. Department of Energy and Ford Motor Co. were
the title sponsors for this year's competition, which took place at Ford's Michigan Proving
Grounds in Romeo - in time for the company's 100th anniversary celebration.

The competing teams employ creative approaches to achieve both short- and long-term solutions
to improving the fuel efficiency and environmental impact of SUVs.

"This is not only a victory for the University of Wisconsin, but a promising contribution to the
future of light-duty vehicle design," said Glenn Bower, the team's facility adviser. "We were
pleased to be a part of the FutureTruck challenge once again."

Other teams participating in the 2003 challenge included California Polytechnic State University,
San Luis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The
Ohio State University; Pennsylvania State University; Texas Tech University; University of
Alberta; University of Idaho; University of Maryland; University of Tennessee; Virginia Tech;
and West Virginia University.

GRAPHIC: FORD FUTURETRUCK PUBLIC AFFAIRS
The UW-engineered Explorer runs on a mixture of bio-diesel fuel.”

UW-Madison team leader Katie Orgish puts the finishing touches on the Badger competition
SUV, as adviser Glenn Bower (right) oversees the project.
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* Joe Bassindale, a graduate of Bay Port High School, and Jesse Severance, a graduate of Green
Bay Preble High School, were among more than 60 Michigan Technological University students
taking part in the national FutureTruck competition. FutureTruck is a joint government-industry
project created by the Department of Energy to explore alternative propulsion systems and fuels
through student competition. The program's goal is to help raise the environmental performance
of the SUV segment while keeping the amenities and features that have made it so popular. The
competition is organized by Ford Motor Company and the U.S. Department of Energy's Argonne
National Laboratory.
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Cornell University Wins The MathWorks Modeling Award At
FutureTruck 2003

NATICK, Mass. -- The MathWorks today announced that Cornell University is the recipient of
The MathWorks Modeling Award at the FutureTruck 2003 competition. Cleve Moler, The
MathWorks founder, chief scientist, and creator of MATLAB, presented the award last evening at
the FutureTruck awards ceremony to the Cornell FutureTruck team in recognition of the school's
achievements in utilizing the Company's flagship tools, MATLAB and Simulink, for innovative
automotive design.

In July, The MathWorks will showcase Cornell's FutureTruck vehicle at the Company's
headquarters in Natick, Massachusetts.

"We are honored to accept the first-ever Modeling Award at FutureTruck," said John Callister,
engineering professor and FutureTruck team advisor at Cornell University. "The MathWorks
added a crucial element to the overall competition this year. Because modeling is such an
important part of modern- day automotive design, we're proud to have been chosen out of a very
impressive group of competitors."

A corporate sponsor of FutureTruck for the past three years, The MathWorks introduced its
Modeling Award this year. The award recognizes student teams who have created working
models of engine, motor, transmission, controllers, and other subsystems that result in a more
energy-efficient vehicle. In addition to leveraging MATLAB and Simulink, the student teams
utilized the MATLAB-based Power Systems Analysis Toolkit, PSAT, developed by Argonne
National Laboratory, throughout the months-long design process.

FutureTruck is a unique four-year engineering program that brings together the resources of
industry, government, and academia in a cooperative effort to address important environmental
and energy-related issues posed by the growing demand for SUVs. For the overall FutureTruck
competition, student teams were challenged to redesign a 2002 Ford Explorer for lower emissions
and 25 percent higher fuel economy. The MathWorks role at FutureTruck 2003 included a year-
long commitment made through the donation of a complete suite of its tools to each student team,
the provision of mentors, technical contacts, and judges for the overall FutureTruck competition.

"With our ever-increasing participation at FutureTruck, we have been able to see for the past
three years how our tools are furthering environmentally- friendly technologies," said Cleve
Moler. "FutureTruck provides a critical link between the automotive industry and the innovation
that is happening at academic research labs and schools across the country. The MathWorks is
proud to be engaged in this collaborative effort and to help drive automotive technology
advancements."

The MathWorks Modeling Award competition drew several competing student teams from top
engineering programs across the country. Joining Cornell University on the award podium were



teams from Georgia Institute of Technology, receiving second place, and West Virginia
University, honored with the Most Improved award for its commitment to continuous
improvements in the design process.

"In the FutureTruck setting, students are able to experiment with automotive technology in ways
the industry cannot, creating a vast educational opportunity for academics and industry
professionals alike to witness the creativity and innovation contained within each award-winning
design," said Bob Mull, director, vehicle evaluation & verification at Ford Motor Company.
"Additionally, the event provides a critical opportunity for students to leverage an open forum to
articulate their needs for innovative products and technologies."
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CU team ready to truck into SUV hybrid vehicle competition

By JESSICA KELTZ
Journal Staff

ITHACA -- Coming off a fourth-place finish in last year's competition, the first of its kind, Cornell
University's Future Truck team members say they have built a better hybrid engine for this year's event.

The competition pits teams from 15 universities against each other to build the best gas/electric hybrid Ford
Explorer. Tom Klose, an engineering student on the team, said each group starts with a 2002 Explorer
exactly like one a consumer would get from a dealer. Their challenge is to improve its fuel economy by 25
percent by converting the engine to a hybrid.

"The most interesting part of it is that everyone started with the same product," Klose said. "You start at the
same point and you get to the same point, but everyone takes completely different paths to get there."

John Callister, the team's adviser, said that last year the team used a "souped-up" Mazda Miata engine with
a lot of custom-made and custom-fitted parts.

"It wasn't very reliable," he said. "We didn't really have the ability to get it working."

This year, they found an engine that could work on its own -- one from a Nissan Silva, a car that's usually
sold only in New Zealand but can be found in California. The team was able to purchase one from a
wrecked vehicle and couple it with an electric motor, Callister said.

Although the team took the car on the road some locally, it rode on a trailer to Michigan, where the contest
is held.

"We're expecting fuel economy of roughly 22 miles a gallon if it's up and running," Callister said. He said
the Explorer typically gets 16 miles per gallon.

The competition started Monday; winners will be announced next Thursday. As of Wednesday afternoon,
Cornell's vehicle had passed the braking, handling and safety tests needed to move on to the other tests such
as towing a trailer, emissions, acceleration and on-road fuel economy, Klose said.

Callister said this year's vehicle drives better than last year's, which had a standard transmission. Ford
engineers will inspect the vehicles to see if they would appeal to consumers, even looking at the interiors.
The team members, who number 18 this year, get academic credit for the two semesters they spend
working on the FutureTruck. Even that time is not as much as they would like, Callister said.

"The gasoline engine has been running for about two months," he said. "The electric motor has been the
problem, trying to get that running -- it's only been a few weeks."

Since arriving in Michigan carly this week, the team has begun work on the vehicle at 6:30 every morning.
Work is allowed to continue throughout the competition, Callister said.

"It's probably a good thing for us not to be in Ithaca and be distracted by classes and things," he said.
Klose said the competition has taught him the practical application of some of what he's learned in classes.
"It's a chance to apply theory, but actually build something and make it into a tangible product," he said.
"It's taught me a lot about working with people and meeting deadlines and just kind of making things
happen. Something has to get done and it gets done."
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Tech team competes in FutureTruck competition

Marty Gordon, WFNR News

A group of engineering students from Virginia Tech are in Michigan for the next
two weeks as part of the FutureTruck 2003 competition. During the event, 15
teams from colleges around the country will optimize a conventional Ford
Explorer into a low emissions vehicle with at least 25 percent higher fuel
economy without sacrificing the performance, safety, or affordability to
consumers.

Doug Nelson is a professor of mechanical engineering from Virginia Tech that
accompanied the students. He said the students used a hybrid fuel cell last
year, but had to change it to a hydrogen cell this time out.

"So this year, we are attempting to run a hydrogen combusting engine. So it
looks a fairly conventional gasoline engine that were converting to run on
hydrogen. And which has some advantages, it's not quite as good as a fuel cell.
Doesn't have a big efficient benefit. But it's still internal combustion engine.
But it certainly will run cleaner, burning hydrogen than running gasoline.”

To watch the Future Truck competition in progress checkout the web at:
www.futuretruck.org.

tfocal_news-06/06/2003
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Hawaiian Efforts Support Renewables, Efficiency, Fuel Cells

Recent public and private efforts to advance renewable energy, energy effi
fuel cells in Hawaii—including plans to spend up to $10 million in support o
power projects—are giving the state a new prominence in the clean energy

The Hawaiian Electric Company (HECO) is involved in many of these action
low-interest loans and rebates for solar hot water systems in Honolulu and
of the Hawaii Fuel Cell Test Facility, also in Honolulu. And in late May, HEC(
that its subsidiary, Renewable Hawaii, Inc., is requesting proposals for rent
energy projects on the island of Oahu. The company has approval to inves
million in grid-connected power projects that draw on renewable energy. S
press releases and the Renewable Hawaii Web site.

HECO also worked with the State of Hawaii and DOE's National Renewable
Laboratory (NREL) to generate new high-resolution wind resource maps fo
of Oahu, Maui, Molokai, and Lanai. Although the full set of maps is currentl
validated by a local meteorologist and by NREL, the 50-meter wind speed i
each island are now available.

Hawaii is also showing leadership in its State Energy Program and Weather

bAccictanra Pranram whirh earnad thae nraica af NDannity Qacratams nf EFnara
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McSlarrow during a visit on May 30th. Hawaii's State Energy Program is se
develop wind and solar energy and is working to impiement a Model Energ
buildings. Hawaii's Weatherization Assistance Program works in cooperatiol
community organizations to improve residential energy efficiency for low-ir
families. The two programs will receive a total of $526,000 from DOE for tt
2004 fiscal year. See the DOE press release.

New One-Megawatt Solar Installations Online on Both Coasts
Two large solar power installations, both weighing in at a megawatt in cap:
online in late May in California and on Long Island, New York.

In California, BP Solar installed 9,700 solar panels on the roofs of 11 stable
Mar Fairgrounds near San Diego, providing a combined peak generating ca
megawatt. The $4.8 million project will produce enough power each year t
annual electrical needs of 300 homes and is expected to save the fairgrour
than $250,000 per year. The San Diego Regional Energy Office (SDREO) p
incentive of nearly $2.3 million for the project. See the SDREO press releas
KB). Download Acrobat Reader.

On Long Island, Shell Solar and Powerlight Corporation dedicated a one-m
solar power system at Fala Direct Marketing, one of the nation's leading dii
companies. The system consists of 13,464 solar panels covering nearly 2.4
three buildings. See the Shell Solar press release and the Long Island Pow:
Web site.

New Minnesota Law Supports Renewables, Requires Xcel Energy to
Funds and Install 300 Megawatts of Wind Power

A new law in Minnesota requires Xcel Energy, the state's largest electric ut
double its contribution to a renewable energy fund, install at least 300 me
new wind power capacity, and install renewable energy technologies whent
the most cost-effective resource. The legislation, signed into law in late Ma
Minnesota Governor Tim Pawlenty, affirms a settlement between Xcel Ener
Prairie Island Indian Community that allows the continued operation of the
Island nuclear plant by approving additional storage of nuclear waste at th
part of the settlement, Xcel Energy will contribute $16 million per year to t
Renewable Development Fund for as long as the nuclear plant continues tc

The new bill also provides an additional $4.5 million to subsidize small winc
installations totaling 100 megawatts in capacity, and provides $1.5 million
biogas projects on farms. It requires the state's utilities to develop formal |
produce 10 percent of their power from renewable energy sources by 201t
the bill provides a $10 million grant and $2 million in annual funding to the
Minnesota for research and development of hydrogen and other renewable
sources. See Governor Pawlenty's press release.

Iowa Utilities Propose a Wind-Powered Energy Storage Plant

A group of municipal utilities in Iowa are proposing to build a unique powet
will combine wind power with a compressed-air energy storage (CAES) faci
proposed Iowa Stored Energy Plant (ISEP) will use a 100-megawatt wind p
to pump air into an underground aquifer, compressing the air. During time
power demand, the compressed air will be supplied to 200 megawatts of c
turbines that are fired with natural gas, allowing the turbines to operate at
efficiencies. The group places the cost of the ISEP at $215 million and hopt

Background page.

CAES blants work bv replacina a combustion turbine's compressor with a s

http://www.eere.energy.gov/news/a.../date_enn=%7Bd%20%272003%2D06%2D04%27%7  6/16/2003
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compressed air. Nearly two-thirds of the natural gas supplied to a conventi
combustion turbine is used to drive the compressor, so a CAES plant burns
natural gas than a conventional combustion-turbine plant. Currently, two ¢
exist: a 290-megawatt plant in Germany and a 110-megawatt plant in Alat
2,700-megawatt CAES plant has also been proposed by CAES Developmen
LLC for construction in Norton, Ohio. See DOE's Distributed Energy Resour
and the CAES Development Company Web site.

Efficiency Vermont Wins Award for Excellence in Government

Efficiency Vermont—the nation's first independent, ratepayer-funded "utilit
to delivering energy efficiency rather than power—was awarded the prestic
Innovations in American Government Award in May. Efficiency Vermont wa
awardees among nearly 1,000 applicants, and will receive a $100,000 grar

In 1999, Vermont's Public Service Board contracted with the private, nonpi
Energy Investment Corporation to deliver energy efficiency services throuc
state. In its first three years, the program generated over 99,000 megawa
electricity savings and is also saving 109,000 gallons of propane, 29 millior
gas, 123,000 gallons of oil, and 50 million gallons of water annually. See tt
release from the Council for Excellence in Government.

According to the American Council for an Energy Efficient Economy (ACEEE
efficiency is a resource that can help electric utilities maintain reliability, de
distribution system investments, and reduce peak demand. You can learn i
attending ACEEE's "National Conference on Energy Efficiency as a Resourc
June 9th and 10th in Berkeley, California. See the ACEEE conference Web !

FutureTruck Competition Now Underway Near Detroit

Teams of students from 15 top universities converged near Detroit on Jung
demonstrate how the Ford Explorer can achieve low air emissions while bo
economy by at least 25 percent. No, this was not some form of environme
but rather a competition by engineering students to find the best way to s:
cut emissions for Ford Motor Company's sport utility vehicle. The re-engine
Explorers include such features as hybrid electric drives, lightweight compc
engines fueled with hydrogen and other alternative fuels.

The FutureTruck competition, sponsored by Ford and DOE, takes place fror
through the 12th at Ford's Michigan Proving Ground in Romeo, Michigan, a
Allen Park Testing Lab in Allen Park. The vehicles are judged in a number ¢
evaluate their technical performance and design. DOE's Argonne Nationai L
managing the competition, which concludes with a press conference on Jur
team will then display their vehicles at the Ford headquarters through June
the FutureTruck Web site, and follow the progress of the teams on the Fut
Competition 2003 Web site.

Site News

Center for Energy Efficiency and Renewable Energy

The Center for Energy Efficiency and Renewable Energy (CEERE) at the Un
Massachusetts Amherst provides economic analyses and technological innc
relating to energy and the environment. The CEERE research program dra
that specialize in renewable energy, energy efficiency in buildings, industrii
efficiency, and environmental technologies.

Energy Facts and Tips

http://www.eere.energy.gov/news/a.../date_enn=%7Bd%20%272003%2D06%2D04%27%7  6/16/2003
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California Power Outlook Positive Despite First Power Alert

The California Energy Commission (CEC) released its summer power forece
25th, indicating that the state's power supplies should be adequate to mee
peak demand, even with a hotter-than-normal summer. The CEC credited
megawatts of new generation added since the power crisis of 2000 and 20
CEC press release.

Following the CEC announcement, the California Independent System Opel
the organization responsible for operating the state's power grid—joined a
California utilities and state agencies on May 27th to launch this summer's
conservation campaign. Despite the CEC's forecast, the group still emphas
importance of energy conservation, noting that high electricity use could d
state's stores of natural gas, potentiaily impacting this summer’s and next
natural gas prices. See the California ISO press release (PDF 55 KB). Dowr
Reader.

Ironically, the state's conservation message was driven home the very nex
the California ISO declared a Stage One electrical emergency due to unsea
temperatures in the state. At 3 p.m., the ISO asked consumers to avoid us
electrical appliances until after 7 p.m. Although a dip in operating reserves
power emergency, the state did not reach the higher alert levels associate:
possible power blackouts. See the California ISO press release (PDF 23 KB

Webmaster | Security & Privacy | News Home | EERE Home
U.S. Department of Energy
Content Last Updated: June 11, 2003

http://www.eere.energy.gov/news/a.../date_enn=%7Bd%20%272003%2D06%2D04%27%7 6/16/2003



Washington Observer Reporter, PA

June 3, 2003

Two WVU students from Greene participating in national competition

Two Greene countians are among West Virginia University engineering students relying
on electricity, diesel and soy-derived fuel to earn the "green" thumbs-up from judges
looking for the most fuel-efficient sport utility vehicle in North America.

Casey Himel of Waynesburg and Kenneth McGowan of Wind Ridge are part of WVU's
25-member team competing in FutureTruck 2003 now through June 12 at Ford Proving
Grounds in Romeo, Mich., and the automaker's world headquarters in Dearborn, Mich.
WVU of Morgantown, W.Va., one of 15 schools from the United States and Canada
competing, has finished sixth overall the past two years and shared the winning title with
the University of Maryland in 2000.

"We're running again as a hybrid vehicle, part diesel and part electric," said Nigel Clark,
a mechanical and aerospace engineering professor and the team's faculty adviser. "We are
using a Detroit diesel engine, which will burn a 35 percent soy diesel/65 percent
petroleum diesel blend. This year, we are using the electric motor employed in the
production of the electric Ford Ranger pickup."

The use of soy as a fuel reduces diesel smoke and greenhouse gas emissions, Clark said.
The soybean plants utilize carbon dioxide when they grow, so adding soy as a fuel source
does not contribute any more of the greenhouse gas to the atmosphere, he added.

FutureTruck 1s a unique engineering program that brings together industry, government
and academia in an effort to address environmental and energy-related issues posed by
the growing demand for sport utility vehicles. Ford and the U.S. Department of Energy
are the main sponsors, and Argonne National Laboratory's Center for Transportation
Research manages the program.

Participants take a Ford Explorer donated by the automaker and re-engineer the insides to
improve fuel economy and exhaust emissions without sacrificing performance, safety and
affordable price. Ford also donates parts and $5,000 to each school.

Other features of WVU's vehicle include a particulate trap to eliminate smoke emissions,
urea injection to reduce nitrogen oxides and new control system using National
Instruments hardware.



FutureTruck provides hands-on experience for the students, and several WVU graduates
have landed jobs at the Big Three automakers as a result of their participation in the
program, Clark said.

"At this time in a tight job market, employers are interested in engineers who have
practical experience and can hit the ground running," he said.

Other schools participating are California Polytechnic State University at San Luis
Obispo; Cornell (N.Y.) University; Georgia Institute of Technology; Michigan
Technological University; Ohio State University; Pennsylvania State University; Texas
Tech University; University of Alberta (Canada); University of California-Davis;
University of Idaho; University of Maryland; University of Tennessee at Knoxville;
University of Wisconsin at Madison; and Virginia Tech.
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Green Means Go: FutureTruck Competition Brings Fuel Efficiency to Trucks/SUVs
by Lee Goldberg

Greetings from Austin, Texas, the self-proclaimed "live music capital of the world," and what
appears to be the highest per-capita concentration of tattoo parlors in any developed nation. And
while the tattoos, blues, and booze that characterize Austin's 6th Street music district would be the
destination of choice for most students: But a group of electrical and mechanical engineering majors
seem just as excited to sit in a darkened conference room, boning up on hybrid vehicle technology.
They have come to National Instruments' North Austin campus from 15 North American universities
to attend one of several technical briefings they get as participants in the FutureTruck 2003
competition.

Conceived and managed by the U.S.
Department of Energy's (DoE) Ar Argonne
National Labs, the FutureTruck event is a
bold initiative that challenges 15 university
teams to re-engineer a conventional mid-
sized truck or SUV into a lower emissions e
vehicle (LEV) with at least 25% better fuel
economy. Contestants in the current two-
year competition cycle have all been given
identical 2002 Ford Explorers from Ford
Motor Corp. as their baseline vehicle. They
can modify their truck using virtually any
technology, fuel, or construction technique,
but must do their best to maintain as much as possxble of the original performance, utility, safety, and
affordability that the original truck delivered.

Last year, the teams ran their vehicles in the first of two performance "bake-offs" that factor in fuel
efficiency, emissions, acceleration, handling, consumer acceptance, and off-road performance to
determine the overall winner. Now a bit more than halfway through the two-year challenge, they are
busy further modifying and refining their entries for the final competition this summer.

..sdownload complete report here (359kb PDF file)

e Return'to the green-techZONE
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Green Means Go: FutureTruck Competition Brings Fuel Efficiency to Trucks/SUVs
by Lee Goldberg

Penn State FutureTruck Head-On

Greetings from Austin, Texas, the self-proclaimed “live music capital of the world,” and
what appears to be the highest per-capita concentration of tattoo parlors in any developed
nation. And while the tattoos, blues, and booze that characterize Austin’s 6" Street music
district would be the destination of choice for most students: But a group of electrical and
mechanical engineering majors seem just as excited to sit in a darkened conference room,
boning up on hybrid vehicle technology. They have come to National Instruments’ North
Austin campus from 15 North American universities to attend one of several technical
briefings they get as participants in the FutureTruck 2003 competition.

http://www .futuretruck.org/

Conceived and managed by the U.S. Department of Energy’s (DoE) Argonne National
Labs, http://www.anl.gov/ the FutureTruck event is a bold initiative that challenges 15
university teams to re-engineer a conventional mid-sized truck or SUV into a lower
emissions vehicle (LEV) with at least 25% better fuel economy. Contestants in the
current two-year competition cycle have all been given identical 2002 Ford Explorers
from Ford Motor Corp. as their baseline vehicle. They can modify their truck using
virtually any technology, fuel, or construction technique, but must do their best to
maintain as much as possible of the original performance, utility, safety, and affordability
that the original truck delivered.

Last year, the teams ran their vehicles in the first of two performance “bake-offs” that
factor in fuel efficiency, emissions, acceleration, handling, consumer acceptance, and off-
road performance to determine the overall winner. Now a bit more than halfway through
the two-year challenge, they are busy further modifying and refining their entries for the
final competition this summer.



The Next Logical Step

Although Robert Larsen, Director of the Center for Transportation Research at Argonne
Labs, laid the foundation for FutureTruck around 15 years ago, the recent concern over
America’s dependence on a high percentage of imported petroleum, the pressure to
require tailpipe emissions from SUVs be as clean as those from automobiles plus the
possible specter of global warming makes the program even more timely today. This,
coupled with the fact that over 50% of US new vehicle sales are either light trucks or
SUVs means that the technologies the students are using could play a critical role in
reducing both our fuel consumption and cleaning our air.

The innovative fuel-saving technologies being pioneered by Ford, GM, Honda, Toyota,
and others that will be showcased at FutureTruck are essential for improving the
economy of both cars and heavier vehicles. Pat Ford, Project Manager of the FutureTruck
program at Ford Motor (no relation to the company’s founding family), explained that the
incremental improvements being made in conventional cars and trucks were approaching
their limits.

Ford’s Pat Ford, “Conventional fuel-saving technologies are approaching
their limits. Hybrid technologies are the next step.”

Larsen pointed out that over the years manufacturers have squeezed most of the practical
savings possible from reduction of aerodynamic drag. And while vehicles can be made a
bit lighter, most of the “low hanging fruit” is already picked. “There are just darned few
cost-effective materials that are light and strong enough to replace steel in most structural
parts,” he sighed. Pat Ford added that he expects to see another 5%-10% reduction in
vehicle mass with aluminum and composites in the next 5 years, but not much more.

By pushing traditional design practices to their limits most officials at the FutureTruck
conference expect the industry to coax 5%-10% mileage gains from a conventional five-
passenger Taurus-class vehicle. From that point most future energy savings will have to
come from so-called exotic technologies, such as fuel cells and hybrid-electric propulsion
systems.



While they still rely on a small conventional internal combustion engine (ICE), hybrid
vehicles also have an electric drive subsystem to provide bursts of added power for
acceleration and climbing hills. This allows them to use a smaller, lighter, gasoline
engine that can easily maintain the car at cruise speeds. Surplus engine power and energy
recovered from dynamic braking are turned back into electricity and pumped back into
the on-board battery for the next hill or stoplight.

Depending upon the specifics of the hybrid technology the manufacturers add to the
equation, they expect to see a 25%-50% improvement in a vehicle’s overall fuel
efficiency, with the most gains in stop-and-go traffic. Roughly 50% of the savings will be
realized from engine downsizing, while 20-30% will come from regenerative energy
capture. The rest of the efficiency gains will come from sophisticated engine control
features, such as allowing the engine to run within a tighter RPM range and letting it turn
off and on at stoplights and other low-demand situations.

Improved control strategies for ICEs may boost efficiency even further. Larsen explained
that today’s automotive electronics afford excellent control over engine spark and fuel,
but electronic valve actuation is still under development. “Once the intake and exhaust
are under reliable computer control,” he said, “We’ll be able to manage the combustion
process even more tightly. And more control,” he grinned, “Means more efficiency.”

A Potpourri Of Technologies

The once-stock trucks have evolved to incorporate an interesting cross-section of clean-
burning, high-efficiency propulsion systems. While most of the trucks still run ICEs
under their hoods, the power plants replacing the original 4.0-liter V-6 range from an
Ethanol-burning (85% Ethanol/15% gasoline) 4-cylinder, 1.8-liter turbocharged Mazda
unit, to an assortment of compact diesel engines outfitted with experimental catalytic soot
traps. Most of the diesels also burn a 35/65 “bio-diesel” biend of soybean-derived and
petroleum-based fuel.

The design of the hybrid-electric elements that augment the smaller engine’s performance
also vary wildly, with teams placing engines ahead of, behind, and even in parallel with
the transmission. At least two teams have chosen a “through-the-road” hybrid system
where the “gas” engine does the majority of the heavy lifting through the rear wheels
while a completely separate electric drive on the front wheels provides additional boost
and braking. Unfortunately, the two schools that developed hydrogen fuel cells have had
to move on to different technologies when their fuel cell supplier was acquired by
General Electric last year and dropped out of the program.

To manage all the additional systems, these vehicles pack a bunch of extra electronics.
While a production hybrid vehicle will use purpose-built automotive control modules, the
students’ prototypes make heavy use of data acquisition and control modules supplied by
National Instruments (NI) as part of its sponsorship role. Peter Zogas, vice president of
sales at National Instruments, explained how NI's ruggedized PC-based instrumentation
modules provide a “quick-and-dirty” way to develop and implement control algorithms



for vehicle management functions. “Typical tasks might include a drive-by-wire throttle
that smoothly blends electric and gasoline power, or managing energy flow during
regenerative braking,” he said.

In a different configuration the same module can be used to perform most of the elaborate
monitoring and analysis tasks required to understand the overall performance of the
vehicles, and their subsystems. Since much of the scoring is based on efficiency and
performance each team will outfit its vehicle with the electronics necessary to measure its
energy consumption, speed and acceleration and compare it to environmental and the
road conditions. By correlating this against distance traveled - derived by GPS and
augmented by inputs from the odometer and wheel position - the teams and the judges
can get a detailed picture of how the car uses its energy under varying road conditions.

Under The Hood

Since facts and figures don’t mean much unless they translate into a vehicle that’s easy
and fun to drive, my pedal foot was just itching to get hold of one of the FutureTruck
machines. Happily, our hosts were more than happy to oblige. I was introduced to Paul
Minear, and Jon Weidner, a pair of EE majors at Penn State, who had brought their
team’s hybrid diesel-electric Explorer out to Austin with them.

FutureTruck contestants Paul Minear, Jon Weidner,
pose with Penn State’s truck and mascot



At first glance, the Penn State entry looks pretty much like a stock Explorer... well pretty
much stock, as long as you ignore the dozen-odd sponsors’ stickers plastered all over its
hood and hindquarters. The resemblance begins to fade quickly as soon as you pop the
hood and find a cute little 4-cylinder 2.5-liter Detroit Diesel unit tucked in where the gas-
burning 4-liter V-6 used to be. This, a few dozen yards of added plumbing, several
mysterious boxes of electronics, and some non-Ford cable bundles that are obviously
designed to carry high amperages all give you the idea that this truck has seen some
serious modification.

A brief crawl under Penn State’s creation reveals the electric side of the drivetrain —a 37-
kW ac induction motor originally used as the primary drive in a Solectria Force
www.solectria.com electric car. It’s coupled in parallel with the output shaft of the
truck’s 5-speed transmission, just ahead of the transfer case.

Under the hood, a 2.5-liter diesel, and a 37-kW electric motor

Most of the Explorer’s stock interior has been left intact, with the lead-acid battery pack
tucked neatly in the rear of the vehicle. One might never suspect the big changes lurking
behind the firewall, except for a few non-stock switches on the dash, and a large heap of
sensing and control modules that have been shoehorned between the first two passenger
seats. While rather messy-looking, the electronics are well-positioned to make the
frequent tweaking and reprogramming with new software uploads fast and easy. A large
LCD mounted above the electronics allows the “flight engineers” in the back seat to call
up various monitoring and diagnostic screens, as well as make real-time tweaks to the
control algorithms that govern the behavior of the electrical systems.



Inside the prototype - several computers, loose wires, and fuzzy dice

The software is one of the things still undergoing significant changes as the car
approaches its final configuration for the 2003 competition this spring. While all the
functions, such as transitions between pure diesel and diesel-electric propulsion and
regenerative braking are functioning, the algorithms are still being refined to yield the
best efficiency, and the best possible driver experience.

Green Means Go!

And speaking of driver experience, I was able to talk Jon and Paul into letting me take the
left seat in their hand-built vehicle. I slid into the leather bucket seat, adjusted the mirrors,
turned the key, and was rewarded with the burbling rattle of the sweet little Detroit mill at
idle. Unlike some hybrids (such as the Toyota Prius) the Penn Truck’s simpler parallel
drivetrain usually requires the petro-engine to be turning in order to be driven. My
preflight instructions were pretty simple - don’t touch the extra (non-stock) switches
embedded in the dashboard, try to keep the engine below 3000 RPM, and don’t crash into
anything.



Easing in the clutch with about one-third-throttle produced a pleasant, beefy push into my
seat as we pulled away from the curb. At this point, Paul told me, we were still under
straight diesel power, but the low-end torque characteristics gave it a very satisfying
punch. Once underway the diesel’s perking noises faded and my experience of driving
around the grounds of the National Instruments’ campus became indistinguishable from a
conventional SUV. I still wanted to see what the truck would do when pressed, so I
located a patch of straight road and punched the throttle down.

With the truck in second gear and the pedal to the floor, there was a very slight hesitation
as the diesel adjusted to the load and the electric drive system decided what to do. Once
the systems made up their mind the Explorer hunkered down and began to do its stuff.
The pull from 20 mph was quite brisk and continued to glue my butt into the seat as we
shifted to third gear at around 40 mph, just before we ran out of straight road. Although I
have not driven a stock Explorer to compare it to, the 4-cylinder hybrid felt very much
like the other V-6-powered light trucks and SUVs I’ve been in. Jon said that their truck
actually accelerates slightly better than with the original equipment, and I believe him.

The author at the wheel, “I’ve gotta get me one of these!”

Deceleration and braking were smooth and effective, hauling us down to a reasonable
speed before the truck encountered the guard rail at the curve that loomed in the
windshield. The brake action was so seamless that I had to take Jon’s word that the
regenerative braking system was actually taking much of the kinetic energy and putting it
back into the batteries. Jon also explained that the slight hesitation I felt was a



shortcoming of the control system that read throttle position and blended the electric
power into the drivetrain. The original system they developed only reads throttle position
in coarse increments of around 25%, causing small, but noticeable, surges and lags. 'm
sure that well before the Penn State Explorer arrives for its final competition in Detroit
this June, the new throttle hardware (and matching software) will have sufficient
granularity to completely mask the slight hesitation from the diesel and provide a very
seamless blending between the two power systems.

Bad News/Good News

These, and other changes to the vehicle, should make it perform as well, or better, than an
out-of-the-box Explorer under most conditions. Extremely long uphill pulls with a large
trailer in tow, or highly-demanding off-road conditions will eventually deplete the
reserves in the electric drive system faster than they can be replaced, and force the car to
rely solely on diesel power. But 90% or more of the folks who drive these kinds of trucks
will rarely, or never, encounter those conditions.

For those that need full power all the time they can keep their 12-15-mpg trucks. The rest
of us may soon be able to enjoy the 25-50% increase in fuel economy that hybrid trucks
are expected to deliver. While the Penn State Explorer has only been able to demonstrate
fuel economy roughly equivalent to the 15 mpg that the unmodified control vehicle
delivered on the FutureTruck test course, everyone agrees the future looks bright. Last
year, during the 2002 competition (when the trucks were not modified or fine-tuned),
seven of the 15 vehicles were able to equal or better the stock SUV mileage. The best
mileage for 2002 was delivered by the University of Wisconsin’s diesel-electric hybrid,
which turned in an impressive 21.85 mpg (Vs. the 15.06 for the control vehicle), a 45%
improvement.

All the trucks are expected to do much better when they meet in Detroit in June, after a
full year to refine their designs. For Paul and John, this will mean spending the next
several months installing and testing software tweaks, and making some last-minute
reductions in structural and rotating mass, with perhaps a few last-minute surprises.

We pulled into the parking space and I reluctantly turned off the engine. This had been
fun and I was already trying to imagine how much a “civilian” version of such a
FutureTruck vehicle would cost, and when it would be available. Noticing the wistful
look in my eye, Pat Ford told me that Ford was preparing to bring a hybrid version of its
Escape mini-SUV to market some time in 2003. http://www.hybridford.com/index.asp
He said that Ford’s goal is to be able to offer it for sales at only a slight premium over the
cost of a conventional Escape. It’s expected to deliver 35-40 mpg in city driving, and 29-
30 mpg on the highway.

Besides giving environmentally-minded consumers their first chance to buy American,
the hybrid Escape may signal the start of a growing market for the sophisticated control
electronics that make the dual-system vehicle operate smoothly and efficiently. This in



turn would mean more opportunities and jobs for electrical engineers and technicians
who design, manufacture, and support these vehicles, and their successors.

While its smaller size may not make it useful to some current truck owners, it should
address a good percentage of the public who want a sporty vehicle with a bit more
capacity and capability than a conventional sedan. In any case, it will still be a good start
towards improving the fuel efficiency of the American fleet.

The hybrid Escape represents the fruit of many years of research by Ford, but it also
borrows ideas from university research and earlier student engineering competitions like
FutureTruck. In time, we can expect to see the cars and trucks we drive reflecting the
lessons learned by John, Paul, and their colleagues as they learn to turn their engineering
dreams into practical realities. And in doing so they create a better world for all of us.

For more information on the FutureTruck competition, and its associated events, point
you browser to http://www.futuretruck.org/, or contact Kristen De La Rosa, Project
Manager Argonne National Laboratory 2206 East 22nd St., Austin, TX 78722

e-mail: kdelarosa@austin.rr.com, phone: 512/481-8876.

as published in..,
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David Holloway is NSF Outstanding Advisor of the Year

At the FutureTruck 2003 Awards Ceremony held June 12 in Dearborn, Michigan,
Professor of Mechanical Engineering David Holloway received the National Science
Foundation Outstanding Faculty Advisor of the Year Award.
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The FutureTruck team — Dr. Holloway is standing at far right
Dr. Holloway received this award for his outstanding work in incorporating the
Advanced Vehicle Technology Competition (AVTC) activities into the classroom
and for his significant impact on the engineering education of his students. This
award carries a $20,000 fund to be used to enhance the integration of AVTC
activities into the undergraduate curriculum for the benefit of the students.

Over the past three decades, Dr. Holloway has selflessly and quietly dedicated
himself to improving the educational experience of our students. He has made
profound contributions to integrating automotive technology into the curriculum and
engaged hundreds of students in real-world projects aimed at advancements in
vehicle technology: lower fuel consumption, improved performance, better
environmental characteristics and enhanced functionality. He motivates the
students and brings the best out of them.

In announcing this award to the University, Clark School of Engineering Dean
Nariman Farvardin stated, "Please join me in congratulating Dr. Holloway for this
outstanding national recognition and in thanking him for what he has done for the
institution over the past 32 years."

[ Archived 2002 News Stories ]

[ Archived 2000-01 News Stories ]

http://www.enme.umd.edu/news/jun03/holloway.html 6/20/2003
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Rebuild Events

FutureTruck 2003

Community
Partnership Events  Start Date: 6/2/03
End Date: 6/12/03

. Location: Romeo, Mi
Strategic

Partnership Events  During the 2003 competition, 15 student teams will optimize a conventional Ford Explorer
emissions vehicle with at least 25% higher fuel economy without sacrificing the performant

Business safety, and affordability consumers want. To meet this challenge, the teams will employ cu

Partners Events automotive technologies, advanced propulsion systems, lightweight materials, and alternat
as hydrogen, ethanol, and biodiesel.

Submit an Event

FutureTruck 2003 will be held at Ford Motor Company's Michigan Proving Ground in Romu
12. Vehicles will be judged in events that will evaluate their technical performance (acceler
towing, off-road handling, and on-road fuel economy) and design (consumer acceptability,
design review, and oral presentations). The competition will culiminate in a vehicle display
ceremony held in conjunction with Ford's Centennial Anniversary in Dearborn, Michigan.

This event is sponsored by Sponsored by the U.S. Department of Energy's Office of Energ
and Renewable Energy, Ford Motor Company, and others.

For more information click here.

Weatherization and Intergovernmental Program
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New manager brings new mission to Proving Grounds

KING OF THE MOUNTAIN. Ford Michigan Proving Grounds Manager Mark-Tami
Hotta stands on top of Trombly Mountain which is the highest point in Macomb County
at an elevation of 1,167 feet. Ford uses the knoll formed by ancient glaciers in Bruce
Township to test vehicle abilities on various grade slopes. In the background are some of
the 100 miles of test tracks that make up the 3,880 acre facility. (Observer photo by
Karen Hamilton)

by LARRY SOBCZAK
Observer Staff Writer

Mark-Tami Hotta drove an SUV around one of the banked turns at the Michigan Proving
Grounds at 90 mph -- but no hands on the steering wheel.

It wasn't a demonstration of carelessness by the MIT and Stanford engineering graduate,
it was to show that forces controlling an automobile aren't always obvious.

As an engineer and an amateur race car driver, he knows that when a vehicle reaches a
certain speed that gravity and centrifugal force balance out and the car will naturally
follow the banked curve without turning the steering wheel.

"It's called neutral speed," said Hotta who is the newest manager of the Ford Michigan
Proving Grounds.

"A little bit faster and the vehicle goes higher up into the turn. A little slower and it drops
down out of the bank," he said.

Being in control is natural for Hotta who has worked as a management consultant and
investment banker before coming to Ford.



His career at Ford includes product planning, engineering, finance and manufacturing.
He has been chief engineer on six vehicle programs with his last position leading Ford's
Windstar program.

"I'm an interesting blend of a business transformationalist and a driving enthusiast," he
said.

Ford brought Hotta to the Proving Grounds last year to steer the 3,880 acre Bruce
Township facility from strictly a product durability testing facility into a center for
engineering development, media and marketing events, student programs and advanced
driver training programs.

"We are transforming the Michigan Proving Grounds from an internal Ford durability
testing facility into a multi-dimensional growth business. We're not eliminating the
traditional testing," he said. "We're better utilizing our assets. Our operations didn't make
sense economically."

For the first time in the test facility's 47 year history, competing automobile companies
and their suppliers are now able to rent use of the 100 miles of test tracks, 4x4 tracks,
specialty road surfaces and special test buildings.

In addition, outside clients are able to hire the expertise of the Proving Ground's 180
employees to perform the tests for them.

"It isn't a good utilization of our resources to keep this facility for internal durability
testing alone," Hotta said.

Isuzu Motors, of which General Motors owns a 35 percent stake, was one of the first
competing companies to use the facility.

He explained in order to accommodate Isuzu, Ford had to modify its confidentially and
safety policies to include a non-Ford company.

The staff and facility policies need to be modified to accommodate for outside
companies.

The modifications included an investment of $2 million for an all-wheel drive testing
facility as well as temporary office space for outside clients.

"We weren't set up for outside customers. We did not have someone on staff whose job is
to coordinate outside customers," Hotta said.

Hotta said that Isuzu engineers could have chosen the GM Proving Grounds in Milford
but that its policies and staff were organized to accommodate only GM division products.



"It was just a lot more convenient for them (the Isuzu engineers) to make an hour and a
half commute here instead of going to Milford," he said.

He said that the Proving Grounds has had several non-Ford customers since the change
last year.

"There is actually more demand for the service than we have the ability to provide right
now," he said.

Another new use for the facility is as a media and marketing event site.
He said that Ford dealers, marketing staff and members of the media can now come to the
proving grounds for specialty "ride and drive" events to learn about products.

"It's a lot safer and easier to let them drive on our test tracks than the open roads," Hotta
said.

Hotta, who embraces teaching and mentoring programs, envisions opening the Proving
Grounds to students.

Next month, three students from Utica Community School's science and engineering
program will begin an internship program every Friday for half of the day.

"I would love to hook-up with more school systems. That's the kind of relationships we
like to develop," he said.

The facility is hosting "Future Truck 2003" June 2-12 with more than 500 students
participating from 15 North American universities.

The student teams will optimize a conventional Ford Explorer into a lower-emissions
vehicle with at least 25 percent higher fuel economy without sacrificing the performance,
utility, safety and affordability.

A certain level of personal enthusiasm grows as he speaks about plans to bring advanced
driver training programs to the proving grounds.

Since 1990, Hotta has participated in auto cross races which is a style of racing where
drivers race standard-equipped automobiles against the clock through a closed course in a
parking lot or race track.

He said that aspiring racers pay tuition in excess of $5,000 to professional driving schools
in order to learn or to improve their driving skills.

"I think we can do it for much less," Hotta said. "Maybe for the cost of a few birthday
presents we can offer the same kind of lessons."

The time spent overseeing all of the changes under way at the Proving Grounds is cutting
into his weekend racing but not his driving enthusiasm.



"Unlike managers of other proving grounds, I'm out on the track a lot more," he said.
"This kind of satisfies some of my need to race because I'm getting a decent amount of
seat time on the track."
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Tofu Truck
WV U's FutureTruck entry runs on electricity, diesel - and soy

CONTACT: Nigel Clark, College of Engineering & Mineral Resources 304-293-3111, ext. 2311

West Virginia University engineering students are relying on electricity, diesel and soy-derived
fuel to earn the "green" thumbs-up from judges looking for the most fuel-efficient sport utility
vehicle in North America.

WVU is one of 15 schools from the United States and Canada competing in FutureTruck
2003 June 2-12 at the Ford Proving Grounds in Romeo, Mich., and the automaker's world
headquarters in Dearborn. WVU has finished sixth overall the past two years and shared the
winning title with the University of Maryland in 2000.

"We're running again as a hybrid vehicle, part diesel and part electric,”" said Nigel Clark, a
mechanical and aerospace engineering professor and the team's faculty adviser. "We are
using a Detroit Diesel engine, which will burn a 35 percent soy diesel/65 percent petroleum
diesel blend. This year, we are using the electric motor employed in the production of the
electric Ford Ranger pickup.”

The use of soy as a fuel for the second year in a row reduces diesel smoke and greenhouse
gas emissions, Clark said. The soybean plants utilize carbon dioxide when they grow, so
adding soy as a fuel source does not contribute any more of the greenhouse gas to the
atmosphere, he added.

FutureTruck is a unique engineering program that brings together industry, government and
academia in an effort to address environmental and energy-related issues posed by the
growing demand for sport utility vehicles. Ford and the U.S. Department of Energy are the
main sponsors, and Argonne National Laboratory's Center for Transportation Research
manages the program.

Participants take a Ford Explorer donated by the automaker and re-engineer the insides to
improve fuel economy and exhaust emissions without sacrificing performance, safety and
affordable price. Ford also donates parts and $5,000 to each school.

Other features of WVU's vehicle include a particulate trap to eliminate smoke emissions, urea
injection to reduce nitrogen oxides and new control system using National Instruments
hardware.

FutureTruck provides hands-on experience for the students, and several WVU graduates

have landed jobs at the Big Three automakers as a result of their participation in the program,
Clark said.

http://www .nis.wvu.edu/2003_Releases/future truck.htm 6/20/2003
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"At this time in a tight job market, employers are interested in engineers who have practical
experience and can hit the ground running," he said.

Members of WVU's team are captain Lawrence "Tony" Feragotti, Jason Cheslock, Michelle
Felice, Jason Gill, Andy Hunnell, Russell King, Bill McCartney, Petr Sindler, Brad Taylor,
Patrick Thomas and Nick Thompson, all of Morgantown; Matt Barnes of Keedysville, Md.;
Andrew Cullipher of Newport News, Va.; Jason Drennen of Summersville; Mark Frosino of
Rochester, N.Y.; Casey Himel of Waynesburg, Pa.; Daniel Judy of Uniontown, Pa.; Jill
Kowaleski of Bramwell; Kenneth McGowan of Wind Ridge, Pa.; G. Kurt Miller of Wheeling;
Paul Parise of Bethel Park, Pa.; Mike Pitzer of Monmouth Junction, N.J.; Jeremi Robinson of
Bluefield; and Rich Rothey of Elizabeth, Pa. Axel Radermacher, a graduate research
assistant, is a co-adviser.

Other schools participating are California Polytechnic State University at San Luis Obispo;
Cornell University; Georgia Institute of Technology; Michigan Technological University; Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California-Davis; University of Idaho; University of Maryland; University of
Tennessee at Knoxville; University of Wisconsin at Madison; and Virginia Tech.

For more information about FutureTruck 2003, visit the program's Web site at
http://www.futuretruck.org/.

jdr5/28/03

© WVU News and Information Services - Division of Institutional Advancement
Post Office Box 6688, 200 Clark Hall - Morgantown, WV 26506-6688
Phone: (304) 293-6997 - Fax: (304) 293-7159

Director: Becky.Lofstead@mail.wvu.edu
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ds inits bid, OSU could have a
¢ ueet of fuel-cell cars running
a few years.

“uel cell power opportunities

celis produce energy through
‘mical reactions rather than com-
1and are as much as 50 per-
~nore efficient than combustion
" s, Since water vapor is the
,  y-product, harmful emissions
~*rtually eliminated.
Ohio Development Depart-
nt estimates the current US.
t for fuel cells is about $218
uwun and projects it will rise to $7
by 2009. Applications include
, -hing from large-scale electric-power
-“~ation, motor vehicles, portable elec-
equipment, and military and aero-
we praducts.
ner Inc,, located in Hilliard, supplies
wer conversion equipment that, in the
,could yield small, mobile fuel cells for
. tractor trailers to power a trucker’s
~vernight. The trucks wouldn't have to
1e engine for hours at a stretch.
The 25-year-old company has entered
»rships with companies work-
3 on fuel cell technologies and
ed a $1 million grant from the
. .sThird Frontier initiative to fur-
-+ develop its product’s applica-

~There is a real need in the truck-
adustry right now, and there arc
wovably 1 (million) to 2 million
s on the road right now just in
JS." says Alec Cook, chief tech-
-~lngy officer Yor Vanner, I think the
ntial is huge”
s.NexTech Materials Ltd. is one of
e companies wordwide to pro-
.w:ce ceramic materials and technol-
- processes specific to the nascent
cell industry. The 8-year-old
~~mpany has more than 90 cus-
ers globally, has grown from two
:n 26 employees and is moving to a
1 54,000-square-foot facility in

. um;nmslasm&ss RRST
The 05U team working on Future Trudk is Mary Gilstrap, left, Giorgio
Rizzoni, Kevin Do, Emanuela Calo, Matt Keener and Larry Sione,

Alternative fuel production sites needed

The story with other alternative fuels is
very similat. Each technology is at a differ-
ent stage of advancement, and the role
played by Ohio farms or companies in their
production varies.

Ethanol and biodiesel are irr production
around the country. During the summer,
just about every car in Ohio is fueled with a
mixture of 90 percent gasoline and 10 per-

cent ethanol, an alcohol-based
chemical made from corn. State law
requires the phasing out of the use of
MTBE, a potentially toxic gasoline
additive that is already replaceable
by ethanol, by 2005.

Ethandl can increase the cost of
gasoline roughly one cent per gallon
per percent that it is blended with
gas (a gallon of 10 percent ethanol
blend would cost 10 cents extra). But
that price could come down if an in-
state producer of the fuel existed.

A 2001 study by Thomas Spofford,
a professqr in the OSU agriculture
department, estimated the econom-
ic impact of an Ohio ethanol facility
at between $78.7 and $104 million
per year.

Biodiesel, another fuel alternative, is
made from soybean oil or other vegetable or
even animal oils. Any diesel engine made
after 1994 can run on 100 percent biodiesel.

Biodiesel, currently blended with regular
diesel, is slightly more expensive than regu-
lar gasoline. And like ethanol, in-state pro-
duction facilities could not only lower the
price of biodiesel but be aboon to farmers.

“Right now, biodiesel is more expensive

vy . .
JEL: Incredased, in-state production of ethanol and biodiesel on the horizon
i

because of economies of scale. Think ~ there
are tons of petroleum manufacturers out
there and probably cight to 10 biodiesel
manufacturers. But that has increased ... so
it’s a growing industry’ says John Lumpe,
director of new use development for the
Ohio Soybean Council.

Lumpe says in-state production of
biodiesel may not be far off. The council
recently finished a feasibility study which
showed such a facility could be profitable
both for the fuel producer and for local
farmers.

A vision of a future with corn- or soy-fed
fuel-cell cars emitting nothing but water
vapor and getting phenomenal fuel efficien-
cybegins to emerge ~ butis not likely to hap-
pen within our lifetime, says Lumpe.

“(Biodiesel) is not going to completely
replace regular diesel," says Lumpe. “Theres
just not enough soy grown in the whole US.
But it can help reduce our dependence on
foreign oil”

Guezennec agrees, “The fallacy the gen-
eral public hears often is that we will be able
to soon replace gasoline. But, more realisti-
cally, we will see a fragmentation of energy
sources, a coexistence of many technologies
and fuels from different sources”

e
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new, 54,000-square-foot facility in
Delaware County.

NexTech’s fuel cells can be used to
supply electric power and heat to
homes using only natural gas, elimi-
nating the need for villages and
homes in remote areas to be on an
electric grid.

Another fuel cell will soon be feed-
ing enough electricity iito the grid in
Westerville to powrr 180 homes.
Funded in part by an Ohio Fuel Cell
Initiative grant of about $840,000, a
$1.26 million, 250-kilowatt plant
being installed by American Munici-
pal Power — Ohio is the first fuel cell
to be installed at a utility substation
to help meet baseload power
demands. The plant is smaller than
most traditional power stations so
it's difficult to compare capital out-
lays, but it runs significantly more
efficiently and will require almost no
maintenance, according to AMP-
Ohio Marketing Director Kent Car-
son.

“There is a lot of interest in poten-
tial commercialization but, realisti-
cally, it’s still a few years out says
Vanner Inc’s Cook of fuel cell tech-
nologies. “The ones we're working on
are probably a factor-of five to 10
times too expensive. They're not that
far off from being viable in terms of
cost but there are real-world installa-
tion issues, and probably it will be two
to three years before we see the first

real commercial applications.” m
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Alberta Students Unveil Entry in FutureTruck Competition.

Natural Resources Canada (NRCan) recently announced that a team of engineering
students from the University of Alberta has unveiled its entry in the upcoming
FutureTruck 2003 competition, which requires participating teams to reengineer a Ford
Motor Company Explorer sport-utility vehicle (SUV) to "become 25 percent more fuel
efficient without sacrificing performance, safety and affordability.”

"Over the past eight months, students have put together a powerful hybrid electric vehicle
that runs on ethanol fuel to reduce greenhouse gas emissions," said University of Alberta
dean of engineering David Lynch.

During the FutureTruck 2003 competition, which will be held June 2 through 12 in
Michigan, NRCan said the team's HEV will compete against entries from 14 other U.S.
universities, undergoing tests to determine "acceleration and on-road fuel economy, off-
road performance and emissions testing." The agency noted that the University of Alberta
HEYV will be the "sole Canadian entry" in the competition.

"Encouraging our next generation of automotive engineers to keep the environment in
mind as they design tomorrow's vehicles is essential," said natural resources minister
Herb Dhaliwal.

Contact: Sherrell Steele, University of Alberta, phone 780-492-4514; FutureTruck 2003,
website http://www futuretruck.org.
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Technology holds Canada's edge in diamond
cutting -- Dhaliwal

David Finlayson

The Edmonton Journal

Wednesday, May 21, 2003

EDMONTON - Technology can
help Canada's secondary
diamond industry compete with
cheaper labour costs in cutting
centres such as India, Thailand
and Armenia, federal Natural
Resources Minister Herb
Dhaliwal said Tuesday in
Edmonton.

CREDIT: Brian Gavriloff, The Journal

“Technology will be very Federal Natural Resources Minister

important. They are now using Herb Dhaliwal unveils the University of

lasers to polish and cut. We Alberta's entry in the Future Truck 2003

have to focus on areas where  competition, in which students convert

we can compete, and where we a Ford Explorer into an environmentally

have advantages." friendly vehicle. Dhaliwal is in town to
take part in a diamond-mining

roundtable discussion.
Dhaliwal said gaining a

competitive edge will be one of
the main issues at the country's ADVERTISEMENT
first Diamond Roundtable : e

today. The meeting has drawn
more than 100 stakeholders,
including governments,
producers, processors,
jewellers and the RCMP.

It's necessary to bring all the
stakeholders together to plan
the future of an industry that
will eventually develop in
Quebec and Manitoba, as well
as the North, said Dhaliwal.

"We want to be a leader in the

http://www.canada.com/search/story.aspx?id=42834c54-bbfb-4a52-9a13-8c0b4630741c 5/21/2003
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diamond industry all the way
from mining to processing to
cutting and polishing. It's a
huge opportunity for Canada."

Diamond processing companies in Yellowknife have said the high cost of
living and doing business in the Northwest Territories is a handicap. The
aboriginal-owned Deton Cho Diamonds, one of the first cutting and
polishing companies in Yellowknife, closed down last year after only two
years in business.

Also high on the agenda will be the need to develop skills to keep the
processing industry going, Dhaliwal said.

Yellowknife's Aurora College has a course for would-be diamond workers,
but doesn't produce enough graduates to fill the demand.

At least one company has brought cutters in from Armenia.
The roundtable is closed to the public and media.

An action plan will be released at the end of the event today, Dhaliwal
said.

dfinlayson@thejournal.canwest.com
© Copyright 2003 Edmonton Journal

&5 print Story Send to a Friend

Search | About Us | Contact Us | Advertising | Privacy | Terms | FAQ | Site Map | Our Cities | U.S. Cities

Copyright © 2003 canada com, a division of CanWest Interactive Inc., a CanWest company.
All rights reserved. Copyright terms & condmons
canada.com

http://www.canada.com/search/story.aspx?id=42834c54-bbfb-4a52-9a13-8c0b4630741c 5/21/2003



University of Alberta ExpressNews - <!--A-->Students design truck of the future Page 1 of 2

your online news source

K

Students design truck of the future
By Richard Cairney

] May 21, 2003 - A group of engineering students from the University of
Alberta will be the sole Canadian team in an international competition to
design fuel-efficient automobiles.

The students will bring their modified 2002 Ford Explorer to the Ford
Motor Company's annual FutureTruck competition in Michigan, running
June 2 - 12. Participating teams re-engineer a Ford Explorer to become
} 25 per cent more fuel efficient without sacrificing performance, safety,
Pl S L and affordability. During the competition, the SUV will undergo a battery
Herb Dhaliwal of tests to evaluate its performance, fuel efficiency, and emissions.

checks under the "1 know the fuel efficiency will be better because we've converted it to
hood of the U of A ethanol," said Clayton Bond, a third-year mechanical engineering student

Future Truck with who leads the project. "But how much better is the mileage? I'll let you
. . know in a couple of weeks."
engineering student
Darnell Orr Students have made some dramatic changes to the vehicle. They pulled

the SUV's V-6, four-litre engine and replaced it with a two-litre engine
from a Ford Focus. An electrical motor suppiements the engine. Under different operating conditions, the
electrical and gas motors kick in to support one another.

At high speeds, the electrical motor kicks in to support the gas engine, making it more fuel efficient. "And
at low speeds, the effect is the opposite--it runs on the gas engine and the electrical motor kicks in," Bond
said of the vehicle, dubbed 007.

He said that in all, about 20 students--from mechanical engineering, electrical engineering, computing
sciences, and the School of Business--have been involved in the project. No credits are awarded for work
on the project, which is considered strictly extra-curricular.

"This is really all about the students," said Dr. David Checkel, an engineering professor who oversees the
FutureTruck project. "The students are the real legacy. They are going to be the real product.”

Bond hopes that's true. During a send-off for the group held Tuesday, Ford regional manager Jim Hartford
said students who had participated previously in FutureTruck competitions, have designed a new gas-
electric hybrid Ford Escape that will be rolling off assembly lines this fall.

"I'm hoping that this will help lead to a good job, in the end," said Bond, whose interest lies in automotive
engineering.

But besides helping to develop students' strengths, the competition will help the environment, said Herb
Dhaliwal, the federal natural resources minister, who was on hand Tuesday for the send-off party.
“Climate change is one of the most pressing environmental challenges we face," he said, adding that
Canada is aiming fo reduce greenhouse gas emissions from automobiles by 25 per cent by the year 2010.

The competition, Dhaliwal said, focuses on developing new knowledge and technology, taps the potential
of "eager young minds", and connects the country's environmental goals with economic potential,

"This will have a very real impact," he said. "What we are seeing today is how we can take advantage of
the opportunities that are going to be out there, in terms of climate change.”

And the fact that the U of A is the only Canadian team in the competition "says something about the
excellence of the U of A engineering faculty and its students,” Dhaliwal added.

Dr. David Lynch, Dean of Engineering, offered the students words of encouragement. "This work is not
only important to us, it's important internationally,” he said, adding that the Faculty of Engineering is an
international ieader in clean energy research. "The FutureTruck 2003 competition provides an excellent
opportunity for us to demonstrate our support of Canada's goal of a environmentally sound future.”
Related stories

Getting their hands dirty (Report to the Community 2001-2002):
http:/iwww.report.ualberta.ca/stories/engineering/hands.htm

http://www .expressnews.ualberta.ca/expressnews/articles/printer.cfm?p_1D=4406 5/22/2003
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Chasing a hybrid dream (ExpressNews, Feb. 7, 2002):
http://www.expressnews.ualberta.ca/expressnews/articles/news.cfm?p_ID=1901&s=a

Related links — internal

The U of A FutureTruck 2003 Project website:
http://www.ualberta.ca/~future/

The U of A Faculty of Engineering website:
http://www.engineeting.ualberta.ca/

Related links — external
The FutureTruck website:
http:/iwww.futuretruck.org

The Natural Resources Canada website:
http://www.nrcan-rncan.gc.cafinter/index.html

this article: www.expressnews.ualberta.ca/expressnews/articles/printer.cfm?p_ID=4406
© 2003 University of Alberta

http://www.expressnews.ualberta.ca/expressnews/articles/printer.cfm?p_ID=4406 5/22/2003
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FutureTruck 2003 Road Warriors

Students in Mechanical and Electrical Engineering at the
University of Alberta today unveiled FutureTruck 2003 and
announced that they are fired up for North-America-wide
competition.

What is the FutureTruck 2003 challenge? To build a Ford SUV
designed for lower emissions and 25% higher fuel economy —

keeping performance, utility, safety and affordability as design

guidelines.

Over the past eight months, U of A Engineering students have
put together a powerful hybrid electric vehicle that runs on ethanol fuel to rec
greenhouse gas emissions. Now it’s time to test its performance.

The FutureTruck 2003 team is about to travel to Ford’s Michigan Proving Gre
compete against 14 U.S. teams. They are the only Canadians in the competi
year's competition will take place from June 2 - 12 in Michigan.

Natural Resources Canada (NRCan) is a sponsor of Future Truck 2003 and
A team. “Encouraging our next generation of automotive engineers to keep t
environment in mind as they design tomorrow’s vehicles is essential,” said th
Honourable Herb Dhaliwal, Minister of NRCan. “We have ambitious targets f;
greenhouse gas emissions in the transportation sector, and with our brightes
minds at work, I'm sure we'll succeed.”

Dr. David Lynch, Dean of Engineering, sent his students off with the following
encouragement. “The Faculty of Engineering is an international leader in cle:

research. The FutureTruck 2003 competition provides an excellent opportuni
demonstrate our support of Canada’s goal of a environmentally sound future

pictured above is Herb Dhaliwal, Minister of Natural Resources Canada

http://www.engineering.ualberta.ca/news/home mainstory_detail.asp?ID=110 5/22/2003
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MADISON, WI—"“Lastyear, I preached to the
team: ‘If we get down to work early, we can win',”
says Jason Helgren, leader of last year's Future-
Truck team from the University of Wisconsin.
His inspiration worked. The team dug in early
and won the top prize for its fuel efficiency-im-
proved redesign of a Ford Explorer. “Our biggest
key to achieving fuel cconomy was to use a high-
efficiency diesel engine, and we kepr our weight
down,”says Helgren. The team’s effort was a sym-
bolic attempr to reconcile the SUV to newly
emerging concerns over its high gas consumption
and dirty emissions.

“While more than half of all passenger vehicles
are fight trucks, a category that includes SUVs,
Americans are becoming more aware of the envi-
ronmental downside of running gas guzzlers. Add
to this the new concern over our reliance on for-
eign oil and the vulnerabilities that dependence
brings, and it’s not too surprising that consumers
are interested in efficient gas consumption, even
if they don't want to give up their roomy SUVs.

in Search of Fuel Economy

As the automotive industry struggles to reconcile
these conflicting desires with new technology, a
handful of companics have teamed up with the

In Pursuit of

AUTOMOTIVE DESIGN

U.S. Department of Energy (DOE) o encourage
the spitit of developing fuel-efficient, environ-
mentally friendly SUVs by sponsoring Fu-
tureTruck (www.futuretruck.org), a competition

“in which teams of students from 15 top Notth
American universities are challenged to re-engi-
neer a conventional mid-size vehicle. The goal is
to lower emissions while increasing fuel economy
by at least 25%, all without sacrificing perfor-
mance, utility, safety, or affordability. Companies
in the auto industry work with DOE to support
and judge the competition.

During the first two years of the competition,
in 2000 and 2001, student teams worked with
co-sponsor General Motors Corp. an Chevy Sub-
urbans. Last year, the competition shifted to Ford
Explorers donated by the automaker.

Judging for this year’s competition will take
place over ten days beginning June 2 at the Ford
Michigan Proving Ground in Romero, M, and
at the Allen Park Testing Laboratories in Allen
Park, ML Team award ceremonies will be held
June 12 in conjunction with Ford’s Centennial
Anniversary in Dearborn.

The University of Wisconsin team won in
2002 by reducing the Explorer’s greenhouse gas
index by 50% and increasing over-the-road fuel

a Better SUV

Students apply their design skills to curb the appetite of a gas-guzzler

F09

WINNING WHEELS: The Penn
State team of 2002 converted
this Explorer into a paraliel hy-
brid electric vehicle—combin-
ing a diesel engine and an ac
induction motor {gperating as
both mator and generator) to

power the vehicle.

economy by 45%, achieving a respectable 21.83
miles per gallon. The team re-engineered compo-
nents and used advanced materials such as an alu-

{designnews.com} 05.05.03 DESIGN NEWS 69 M



AUTOMOTIVE DESIGN

FUTURETRUCK, Continued

minum and steel hy-
brid frame and a tita-
nium exhaust system.
Seven out of ten teams
achieved better overall
over-the-road fuel
economy compared to
the base 2002 Explor-
er. Two of the teams
managed to exceed the
Explorer’s base perfor-

TWO-FOLD BENEFITS: “We

‘mance while make en-  seeitasa great opportunity
vironmentally sound  tounderstand how engi-
changes to it neers interact with our tools
Three of the modi-  inthese applications,” says
fied Explorers actually Ray Almgren of National in-
qua.liﬁed as Ultra Low  struments, a sponsor of the
Emissions Vehicles by  FutureTruck program.

controlling pollutants
such as non-methane organic gases, carbon
monoxide, and oxides of nitrogen. Student teams
were also required to maintain the Explorer’s per-
formance. The second-place Michigan Technolo-
gy University team and the University of Idaho
team both beat the stock Explorer in the eighth-
mile acceleration test.

Halgren’s University of Wisconsin team
strolled off with highest honors last year, and now
fellow 2002 team member Katle Orgish hopes to
take the team back to the top spot this June. For
Orgish, the allure of the FutureTruck competi-
tion is the opportunity it gives her to get away
from her desl. “I don’t think I'd mind working in
the automotive industry,” says Orgish. “Ilike
working with a team and [ liked getting out in the
field and away from the computer.”

Orgish is well-prepared to take the helm of the
defending team, since this year will be her fourth
year in FutureTruck competition. She spent last
year in the know-all, help-all position as team
“Radar”—a position modeled after the role of
Radar in the “M.A.S.H.” television show. “Just
like Radar, I had to take care of all the details,”
says Orgish. ’

Software Plays a Supporting Role

Student team leaders gathered in Austin, Texas in
January to kick off this year’s competition and to
train with co-sponsor National Instruments
Corp. (www.ni.com) on the company’s Lab-
VIEW Real-Time and other virtual instrumenta-
tion technology provided to the student teams.
National Instruments-also gives each team access
to an applications engineer who stands ready to
advise the teams on their technological remakes
of their Explorers. “The LabVIEW real-time is
the brains that help preserve fuel economy for the
hybrid vehicles,” say Brent Boetking, data acqui-

70 DESIGN NEWS 05.05.03 [designnews.com}

sitions product manager at
National Instruments.

For corporate sponsoss,
the involvement in the
competition mirrors their
own efforts to re-engineer
SUVs for fuel efficiency and low emissions. Like
the student teams, automotive OEMs and their
suppliers are challenged to make these improve-
ments without letting the vehicle’s price and per-
formance standards slip. “This is our fourth year
participating. We do it because we're interested in
education and fuel efficiency,” says Misty
Matthews, coordinator for company and govern-
ment relations at Delphi Corp. She notes that
even though the company doesn’t turn to the in-
novations implemented by the student teams, the
team members are viewed as potential employee
candidates. '

Sponsors Scout For Talent

National Instruments also scrutinizes the teams
for potential engineering talent. “We've hired
some of the graduates of the program,” says Ray

IN 2002, THREE OF THE MODIFIED EXPLORERS
ACTUALLY QUALIFIED AS ULTRA LOW EMISSIONS
VEHICLES BY CONTROLLING POLLUTANTS SUCH
AS NON-METHANE ORGANIC GASES, CARBON
MONOXIDE, AND OXIDES OF NITROGEN.

" Almgren, vice president of product marketing

and academics at National Instruments. The
company also benefits from its involvement by
watching how team members work with National
Instruments’ products. “We see it as a great op-
portunity to understand how engineers interact
with our tools in these applications,” says Alm-
gren. The match-up is very appropriate, since
many of National Instruments tools are designed
to solve fuel efficiency challenges in the real
world. “Our applications are designed for con-
trolling next-generation automobiles, and our
tools are used extensively in fuel cell and hydro-
electric products.”

No doubt FutureTruck participants of the fu-
ture will be evaluating a whole range of new tech-
nologies in their quest for a better SUV.

—Robert Spiegel

WINNING TEAM: The
University of Wisconsin
took home top honors in
the FutureTruck 2002
competition for its fuel
efficiency-improved
redesign of a Ford

Explarer.




i

i~ D3N URILT NEWOTATER
THE MONROE EVENING NEWS

Horiroe, MI

Evening Clreulatian — 22,488
Dally

1, 2003

R

% Bacon’s
1708

f#

COLLEGE NOTES

Student inducted into honor
soclety -

YPSILANTI - Cherish-
Hughes, astit- g

0. Scholarship for $500. i+
She is the daughter of ™
Ronald and Judith Hughes of
Temperance and 22000 grad-

ihonorsociety and Béta,
amima Sigma honor society
or business.She recéivedd.
#1950 award from EMU for out-
“istanding achievement in..,.:
Fifinance . o

33

‘MCCC awards scholarship
g ;.'rChristihe M. VanDeY'elde of
| Monroe has been awaided
#ie indepentent Accoutitai
Assoc'iati’o_n of Michigan ™,

ANN ARBOR — ErinL. =
Birkam, a junior at the.;

_ Dniversity of Michigan; has

cen named a John B, Angell

e
uenzer Memorial Honors:,
¥Psychology award aitd the ..
siiMary - Shipman Stevens
#r:5cholaxship. ;

. She is.a psych

10logy .
-and recently represented the. .

1M chapter in:the Golden .
Key Interniational horior socl-
gty regional coriference.”.
_ She s fhe daughter of -
George and Dienne Birkant

-—gt Monroe, She is a 2000 grad- -

uate of :St. Mary Cath
Central High Schodl.

Student febél\}eé

- Pacemiakef award
st} 07 BDO - Jon-David
“Heilman, a junior at th
‘Whiversity of Toledo,

o The award recoghizesaca-
demic achievement and serv-
jce to the university and local
community. et

He is majoring in finaiice
and is a graduate of St:Mary

Student to study-abro
. MOUNTPLEASANT =
Derek Kaiser,a studentat ;¢
Central Mic 3
will travel to'China this sum-
mer. He is the sonof Kent
«and Denise Kaiser of .2
3r:Monroe. He is migjoring in

mechanical eng eering tech-

.ahology.

siiproject
3lds TIFFIN, Ohio -

alffe - i

s Student presents honors

* biology and chemistry.

. Group'of Heidelberg -
; Stude AnExperi

tioeal student earns honors

_sportul
" keeping its popular

igah University, -

Boetefuer, a student at
Heidelberg College, recently
presented her honors project
at Pfleiderer Hall on campus.

She is a senjor madoring in

Her presentation was
“VNTR Polymorphism‘_m a

Abiga unior majoring "
in family-and women's stud- ©
ies; worked ina Soup kitchen
in Waghitgton, D.C: She is’

s daughter of Charlesan

industry .
project to ative
s dfuels

ameni--

ties., < ks

This: year’s qoi.npe:ti:tion is

welding student heading

to natlondls

Shawn Powers, a freshman
at Washtenaw Cominuiity
College, won post-secondary
overall honorsin a state
welding com-, .

i

While a seniot at FRHS, Mr.

- Powerswas ail American’

Wwelding Society Detroit.”
Section wirner ¥ //



MilePost

E MoTor Press GUILD May 2003 .

MPG Luncheon Meeting
The Proud Bird Restaurant
April 1,2003

PG Vice President Mark
Williams: There are not many
automotive companies that can
say they’ve been around for
100 years. Ford Motor Company can.
Naturally that means some pretty amazing
success stories have come out of Dearborn
in the past, and there will need to be a
pretty strong strategy pointing in the right
directions aimed at the future.
Without further delay, it’s my honor and
privilege to introduce today’s speaker, Mr.
Edsel B. Ford II.

Edsel Ford II: Good afternoon,
everyone. My wife is now visiting the set
of West Wing. I think I'd rather be here,
personally. With all the decisions being
made in Washington nowadays, it’s
probably safer being here.

Well, I'm delighted to be with all of you
today. I know that all of you were sitting
here wondering why I would come and
speak to you on April Fool’s Day. So I did
some very interesting research to see just
what an April Fool is.

It turns out, about 450 years ago Europe
switched to a more accurate calendar, the
Gregorian calendar. This changed New
Year’s from the first of April to the first of
January. Some people were either forgetful
or obstinate, and continued to celebrate the
New Year in April. They were called April
Fools.

So I guess if you dwell on what used to
be, instead of what is today, that makes you

MPG MilePost

PHOTO BY PETE LYONS

May 2003 1

www.motorpressguild.org



month earlier.

meeting.

at info@motorpressguild.com. M

A MESSAGE FROM THE PRESIDENT

nfortunately I was on vacation during the last meeting. But Mark Williams

tells me the turnout was huge. In fact he said we had over 120 of you there to

see Edsel B. Ford Il—and that’s an all-time record for MPG attendance at a

luncheon. Hey maybe I should take vacation more often. If you couldn’t
make it to the meeting you can read Mr. Ford’s remarks in this issue.

By now, you should have received your copy of the 2003 Membership Roster and
Media Guide. You will notice it is much thicker than past editions. That’s because MPG
is bigger than ever before. We have about 100 more members listed in the Guide than last
year—somewhere around 650 total. We also added two new sections to the book and
spent many long nights proofreading the text. What this means is that our staff worked
overtime to bring you the most thorough, informative and up-to-date contact book in the
industry. I hope the exhaustive time spent by Ron Sessions, John Rettie, Allison
Altzman, Al Vinakour and David Bird shows in the product. I sure think it does. Next
year, you can expect an equally thorough Media Guide delivered to your door at least one

Along with the Media Guide, you also received your 2003 membership card. For
journalist members, this card is an international press credential that gains you
admittance to auto shows around the world. But it works much better if it has your photo
on it sealed by a laminated coating. To help encourage you to do this, we will now be
offering a free lamination service at every lunch meeting. So bring your card next month
with a passport-style picture and we will have your card laminated by the end of the

And if your contact information changes in the coming months, be sure to let us know

Sincerely,

[ b

Ben Stewart
MPG President

|

an April Fool — and I'm here to look back
at the past 100 years of my company’s
history! I'm not sure I like the implications.

But before I take you down memory
Jane, I'd like to put Ford’s Centennial into a
little perspective. While Ford Motor
Company has a long and colorful history,
we are not a company that dwells on the
past. Even with my great-grandfather’s

very first car, he made the front windshield
considerably larger than the rearview
mirror — a practice that we continue to this
very day! Our focus is on the road ahead.

Henry Ford didn’t see much use in
looking backward. On his 83rd birthday, a
journalist made a big thing about his
longevity. Henry said, “T don’t see what all
the fuss is about. All I did was grow old,
and I took longer to do it than most
people.”

As all of you have probably heard, my

www.motorpressguild.org
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great-grandfather wasn’t big on history in
general. He used to say, “The only history
that’s worth a tinker’s damn is the history
that we make today.”

Well, I believe Ford Motor Company is
making history. 2003 is Ford’s Centennial,
but even more important, it is our year of
revitalization. We went on some fool’s
errands a couple of years back, which I
won’t enumerate here today except to say
that we are now totally focused on getting
back to the basics and regaining our
leadership momentum.

One of the ways we’re doing that is with
an unprecedented array of new and
innovative cars and trucks. More new
vehicles, in fact, than at any time in our
100-year history. At this year’s Detroit
Auto Show, which I know many of you
came to, we introduced 16 new and
advanced vehicles. That is a record for our
company.

In fact, we publicly announced that over
the next several years we are going to
introduce 20 new models every year. That
is an all-time record for any auto company.

This approach is not without precedent.
Henry Ford’s favorite story, in fact, was
about a farmer who asked that he be buried
in his Model T Ford. When they asked him
why, the farmer said, “The car has gotten
me out of every hole I’ve ever gotten into.”
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“The only history
that's worth a
tinker’s damn is

the history that
we make today.”

(Edsel Ford quoting
his great -grandfather)
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As my cousin Bill (William Clay Ford,
Jr., Chairman of Ford Motor Company) has
been pointing out, over the past century the
introduction of outstanding new products
has gotten Ford Motor Company out of
every hole we’ve gotten into as well.

Now, we’re not exactly starting from a
hole in terms of products. Ford still
produces five of the top-selling vehicles in
America. Ford is the best-selling brand of
cars, the best-selling brand of trucks, and
the best-selling brand of SUVs in America.

Which reminds me: while I’'m here in
Southern California, I should take time out
and congratulate our California Ford
dealers. 2002 marked the 20th consecutive
year that California buyers have made Ford
Division the best-selling brand of cars and
trucks in the state.

So, with all of that information, I hope
I’ve made my point that Ford is not
distracted from the road ahead, even while
we’re glancing back to celebrate our
Centennial year.

And there’s lots of good reasons to
celebrate beyond the obvious fact that it’s
one hell of a good excuse to have a nice
party. And despite what my great-
grandfather said, I really do believe that
longevity does make a difference.

There is a reason why the public looks
to the date a company was established, and
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that most businesses actually advertise their
start dates. How long have you endured
speeches more eloquently than advertising
of ongoing commitment to meet the needs
of customers, employees and investors year
after year?

Yet there is another element to Ford’s
longevity. More than a company, Ford has
survived in more than just name only. Ford
is a family business. In fact, there has never
been a day in the past 100 years where a
Ford family member was not working for
the company.

At my cousin Bill’s first annual meeting
as chairman, he said and I quote, “Close
family involvement in the business
separates Ford from other companies.” And
if you look at the results, it’s clear that the
family association has much more than just
sentimental value.

The benefits of family businesses are
many. Customers identify with family
businesses, because it’s not just a faceless
corporate monolith. You're dealing with a
real family, with real faces and real
personalities. The public understands that
when your name is over the door, you are
committed to the long-term reputation and
success of your company in ways that no

May 2003

UC Davis’ Future Truek: Caught recharging before the
meeting, this Ford Explorer modified by engineering
students at the University of California, Davis
campus, is one of 15 entries in the 2003 Future Truck
competition. Luncheon guest Bab Larsen, Director of
the Center for Transportation Research at Argonne
National Laboratary, briefly spoke about the national
program:to improve SUV mileage..Sponsored:hy.th
US Dept. of Energy and Ford Motor Co., final exams
are in Michigan in June; see www.futuretruck.org.
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paid professional can ever be.

Employees identify more strongly with a
family business. A family company is
usually one with a long and colorful history,
which employees feel as a part of members
of an extended family.

And I think investors and shareholders
invest in us because they realize that a
single family, with a majority vote, lends
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tremendous stability and makes even a
publicly-traded family business virtually
immune from palace coups and hostile
takeovers.

As I speak of Ford, I most often relate
stories of our dealerships around the world.
In America, the vast majority of our
dealerships are family-owned and -
operated. Second-, third- and fourth-
generation family dealerships are the norm,
not necessarily the exception. There have
been some around forever, like Theodore
Robins in Costa Mesa, which just
celebrated their birthday, and they were
established in 1926, when the entire range
of Ford Motor Company products was just
the Model T.

Still others, especially in more affluent
metropolitan areas, are on the first
generation of what we know are going to be
dynasties in the making.

My experience is that it really doesn’t
matter if the family business happens to be
the largest in the world, like Ford, or a
small, rural dealership in a local
community. We have a great deal in
common. Everywhere I go, dealers tell me
family stories about working directly with
my great-grandfather, my grandfather
(Edsel B. Ford), or even with my father
(Henry Ford Ii).

Yet there’s more. There’s an
understanding that with family businesses,
there is no separation between personal and
professional. These businesses are our lives.
That may explain why I, personally, feel
such a strong bond with our dealers and our
employees.

When I retired from the company a
couple of years ago, I immediately
volunteered to be Ford Motor Company’s
ombudsman with our dealer community. In
the previous 25 years at Ford, in every
position I held — in Marketing, in Sales,
and even when I was at Ford Credit — 1
purposely tilted toward direct and frequent
contact with our dealers.

I feel most at home in a dealership,
probably because I got my education in one.
When I was 16 years old and my father
wanted me to learn the car business, he
didn’t send me to our World Headquarters
in Dearborn. He called a dealer who
happens to be a friend of mine in
Providence, RI, named Bob Tasca, and my
father said to Bob, “Bob, teach my kid the
business.” And he did.

For five generations my family has
believed that the dealership is what the car
business is all about. It’s where the public
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meets our products and our representatives.
Where, as we say, the rubber meets the
road.

We believe that the franchise dealer is an
institution, and can continue to be one as
the years go on. We think it’s the best way
for all of us to serve our customers for
generations to come.

So my point is that Ford and our dealers
have a special relationship. We are family.

You know, there is no consumer product
that is more complicated, or requires more
parenting, than the automobile. Ten
thousand parts, and as many people
touching each one of those parts. People at
Ford and supplier partuers, fleet operations,
dealers and loyal customers in more than
200 countries on five continents.
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“I simply assemble
into a car the
discoveries of other
men, behind whom
were centuries of
work, and the
discoveries of still
other men who
preceded them.”

(Edysel Ford quoting
his great -grandfather)

www.motorpressguild.org

As we celebrate the 100th anniversary of
Ford Motor Company this summer, the
tendency will be to place the spotlight
entirely on the founding family and on a
few executives in our history. I've decided
that my task will be to remind everyone that
Ford is the biggest extended family in the
world, and over the past 100 years,
generations have given their all as
contributors to the Ford global family.

And of course, we will honor the
achievements of Henry Ford. Yet again,
that’s not just for our immediate family. For
I believe that Henry Ford isn’t just my
great-grandfather. He really belongs to all
of you.

Henry Ford’s Model T wasn’t just a car.
It was a concept of personal mobility for
working-class men and women, and Henry
Ford literally put the world on wheels. He
brought low-cost, high-quality products to
the public for the first time. He did it
through the moving assembly line, vertical
integration, and all manners of innovations
to achieve cost and quality leadership.

He initiated the $5-a-day, a fair working
wage so American families could
experience the fruits of their own labor. His
concept of low-cost products and working-
class buying power fathered our mass
market.

And there’s more, there’s much more.
Ford was the first equal-opportunity
company. As far back as 1914, Henry Ford
insisted that his plants be representative of
the communities in which they were
located. They served hiring minority
workers as well as blind and other
handicapped people. Henry Ford
established an inclusive organization, with a
few exceptions. Not even as many
exceptions as the great Mahatma Ghandi,
who once wrote, “I believe in equality for
everyone, except for the reporters and
photographers.” (chuckles)

Henry Ford included the press in his
personal circle.

As important for us in the Ford family is
that my great-grandfather established a
legacy of enduring values, of community
involvement, of philanthropic responsibility
and environmental stewardship. Over 100
years later, those values have become Ford
traditions. Environmentalism, for example,
was Henry Ford’s greatest concern. He
sponsored endless projects to improve the
environment and eliminate waste, from
hybrid engines to biodegradable plastics
made of soybeans.

The tradition continues. Today, more
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than half of the entire research budget goes
to environmental, energy and safety
research and development, and Ford
produces more alternative fuel vehicles
than any other company in the world.

You saw one of those innovative

vehicles at the Los Angeles Auto Show,
where we introduced the Ford Focus PZEV,
the Partial Zero Emissions Vehicle. This
year it starts in California only, but next
year the ultra-efficient PZEV engine will be
sold in Focuses nation-wide.
3 As mentioned earlier, we sponsor a wide
range of programs to promote
environmental improvements. One of them,
which I actually saw earlier, is called
Future Truck. In fact, Future Truck from
UC Davis is right outside and I had a
chance to see it before 1 came in, and 1
would highly recommend all of you, at Jeast
on your way out, just take a closer look for
a few minutes. I think you will be very
impressed.

This is a combined effort with Ford, the
Department of Energy and many other
sponsors to challenge engineering students
in the 15 top universities. They’re asked to
re-engineer Ford Explorers to reduce fuel
consumption by 25 percent, while also
lowering emissions.

It is significant to note that, even while
we are attempting to revitalize our
company, our commitment to such efforts
continues. That’s important, for if we
sacrifice our values for a quick turnaround,
then we will have turned away from the
traditions that make us who we are.

Lou Holtz, the famous Notre Dame
football coach, I think said it best. He said,
“We have instant coffee, instant tea and
instant restaurants. Everybody looks for a
quick fix. There isn’t any. You built it day
by day. You don’t panic, you don’t
overreact, and most importantly, you don’t
change your principles.”

So much of what our culture is today
comes from many of Henry Ford’s
pioneering concepts and the traditions of
social responsibility he inspired that is
really a part of every American’s heritage.
Henry Ford belongs to all of our personal
family histories.

Yet again, as remarkable as Henry Ford
was, he was only one man. Everything he
achieved was accomplished with the help of
other people. One man cannot make a
legacy. One man or woman’s generation

6 Mav 2003

cannot make a tradition. Henry Ford

understood this.

Let me read you something that he
wrote in 1929, because I think I
summarizes my point extremely well. He
said, and I quote, “I simply assemble into a
car the discoveries of other men, behind
whom were centuries of work, and the
discoveries of still other men who preceded
them. Progress happens when all the factors
that make for it are ready, and then it is
inevitable. To teach that a comparatively
few men are responsible for the great
forward steps of mankind is the worst sort
of nonsense. Bach generation adds to the
forward momentum, and all along the way
those values stand the test of time, become
tomorrow’s abiding traditions.”

So that’s why I believe the 100th
anniversary of Ford Motor Company is
significant. Mark Twain once said, “The
first of April is the day we remember what
we are the other 364 days of the year.” If
celebrations of our heritage is a fool’s
errand, then perhaps that’s true and the joke
is on all of us. For it is our continuity,
recognition of our common values, and
valuing each other’s individual
contributions that make us a family. It is all
relative. We do not relate to others as the
person we are; we are who we are in
relation to others.

My great-grandfather seemed to have
the right words on lots of different things.
In this case, he was fond of saying, “There
is no such thing as independence, only
interdependence.” Ford’s Centennial is a
celebration of our interdependence. This is
certainly true with Ford’s relationship with
the automotive media. We appreciate your
vital role, your continuing vital role, in
telling the ongoing story of this great
industry. Thank you very much.

2?? QUESTIONS ?7?

Steve Ford: What is Ford’s strategy
regarding hybrid cars, alternative-fuel cars,
performance cars...

Edsel Ford: Let me preface this by
telling you that I left Ford Motor Company
five years ago, and I couldn’t possibly
answer that question with the kind of
correctness that you’d want. It would be
inappropriate for me to answer it. John
Clinard’s here... (laughter)

Steve Ford: What would you like to
see, as a car buff?
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Edsel Ford: Well, as a car enthusiast,
and what we see from the Board of
Directors’ point of view, it does seem to me
that Ford’s doing a lot. Now if you said
specifically, “Edsel, what are you doing,”
we’ve got the Ballard relationship, we tried
very hard with the electric car program that
we had, and I’ve seen the stuff with
universities like UC Davis. Do we have
something on the road today? Yes, we’re
actually, as you know, the largest seller of
alternative-fuel cars. Every taxicab that’s a
Ford in the city of Las Vegas is, I think,
alternative fuel.’ And you can actually go to
a Ford dealer and order a Crown Victoria
with LP fuel. Are we going fast enough? 1
don’t know. You’d have to ask someone a
little bit closer than I am. I'm afraid that’s
about as good an answer as 1 can give you.

Mike Magda: You were talking about
family values; one of the great family
relationships was Ford and Firestone. From
your view today, how is that relationship?

Edsel Ford: I think “tarnished” might
be a good adjective! Again, I go to work at
Ford every day, but I don’t know what the
relationship is with Firestone. But clearly,
what happened was something that
tarnished our relationship. I don’t know
where it is or what’s going on,
unfortunately.

Phil Skinner: After the Centennial
celebrations, are there any continuing plans
at Ford to keep the tradition of its company
in the public eye?

Edsel Ford: Not that I know of. We’re
all wondering what’s going to happen after
June 17th. Does all of this just fall off a
ledge, or what happens? I hope that we
continue to celebrate our longevity. As |
said in my speech, I think that really makes
a big difference. Having been around 100
years and seen so much, I think it helps us
navigate the future. So I can’t tell you
specifically what we’re going to do. My
hope is that we’ll continue.

Zoran Segina: As you probably know, a
gallon of gas in Southern California is
$2.50. Today’s report in the Los Angeles
Times indicates that the sales of SUVs have
dropped by 5 percent. (Does that) create
impetus for Ford to put...electrical or hybrid
Explorers on the market sooner rather than
later? ’
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Edsel Ford: I think all of these things
are in cycle plans and we’re looking at all
these opportunities. We wouldn’t have done
what we’ve done with- UC Davis and Cal
Poly and lots of other California
universities to look at alternative fuel
SUVs. My sense is that we want to take this
down the road, and we clearly have to look
at everything.

I was here in Los Angeles in the 70s,
living here, and I always thought the big
issue was not necessarily the price per
gallon, but the availability. I mean, I stood
in lines like everybody else did in
California in the 70s, and that’s what really
got people angry, and that’s what really
caused the shift, as everybody knows, to
smaller cars. It wasn’t necessarily the price
of fuel, it was the availability.

www.molorpressguild.org

Bruce Armstrong: If we were to go
back to the celebrations, can you tell us
what to expect and how best to partake of
the festivities?

Edsel Ford: Well, [ think there’s a lot
going on. It really starts on, I think Friday
the 13th, it’ll go all the way through our
annual shareholder’s meeting. If T were you,
I'd just buy a share of Ford stock just to go
to the shareholder’s meeting. Quite
honestly, the 100th anniversary of a
company and its shareholder’s meeting is
really, I think, going to be quite something.

Putting aside that, there are going to be
some absolutely beautiful cars. We have 40
acres of land at our World Headquarters,
and every single inch has been taken by
either us or by car clubs. One of them, a
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‘ Patrlck Keller a.graduate
of Dexter High School, is
among :more than: 60
Michigan - Technologxcal
University”’ students partici-
pating  in .the -national
eTruck competltlon

chhlgan Tech is among 15
top North American univer-
sities competing to re-engi-
neer a sport utility vehicle to
improve gas mileage while
reducing emissions,

The FutureTruck competi-
tion, organized by __Ford
Motor—Co. and the T e

partment: of Energy’s Argon-

ne National Laboratory, will.

-inspire:the best and hrtght—
est engineering students
with a'real-world application
of their skills while bringing
recognition to their universi-
ties.

FutureTruck is a joint gov-
ernment-industry -~ project
created by the Department of
Energy. to explore: alterna-
tive propilsion:systems: and
fuels:through student.compe-
tition..,The.program’s goal is
to help raise: the' environ-

tive. manufacturer sponsor,
joining more than 17 other
government and industry
sponsors who will support
the final two years of the
four-year-program.
FutureTruck 2003 is sched-
uled June 2 through 12.

-Events will be held at Ford

Michigan Proving Grounds.
Vehicles will be judged in

‘events  that will evaluate

their technical performance
(acceleration, trailer towing,

off-road handling and on-

road fuel :economy) - and
design (consumer acceptabil-
ty,..engineering design:-re=
view and oral Presentations).
- The  competition  will
culiminate in a vehicle dis-
play and awards ceremony
held in conjunction with
Ford’s Centennial Anniver-
sary in Dearborn.

For more about the
FutureTruck 2003 program,
visit www.futuretruck.org. Py

mental performance of the

SUV segnient while keeping
the -amenities and features
that have made-it so.popular.

Ford ‘has taken over the’
program - from* - General
Motors Corp.. as the autom
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“ichigan Tech students are pictured.in front of ei’For'd‘Explorer, an éUV‘they;will re-engineer as part of
- 1e FutureTruck competition organized by Ford Motor Company and the U.S. Department of Energy.

Vlidlanders part of engineering competition

Wes Garrett, Mike Wolanin and
scott Wylie, graduates of Midland
igh School; are among more than 60
«tichigan Technological University
"udents taking part in‘the national
eTruck competition. '

Michigan Tech is among 15 North-

.merican universities competing to
‘a-engineer a sport.utility vehicle to
iprove gas mileage while reducing
~missions. The FutureTruck competi-
n, organized by Ford Motor Com-

nany and the U.S. Department.of Ener--

’s Argonne National Laboratory,
wtves engineering students a real-world

'plication of their skills while bring-
...g recognition to their universities.

PutureTruck is a joint government-.

_dustry project created by the Depart-
~ent of Energy to explore alternative

propulsion systems and fuels through

student competition. The program’s -
goalis to help raise the environmen-

tiiwfo\r@%e of SUVs while Keep-
ing the amenities and features that

have made them so popular. Ford has
taken over the program from Gener-
al Motois Corp. as the automotive
manufacturer sponsor, joining more
than 17 other government and indus-
try sponsors who will support the final
two years of the four-year program.
FutureTruck 2003 is scheduled for
June 2-12, 2003, Events will be held at
Ford Michigan Proving Grounds. Vehi-
cles will be judged in events that will
évaluate their technical performance
(acceleration, trailer towing, off-road
handling, and on-road fuel economy)
and design{consumer acceptability, engi-

neering design review, and oral pre-
sentations). The competition will calmi-
nate in a vehicle display and awards cer-
emony held in conjunction with Ford’s

Centennial Anniversary in Dearborn.

The 14 other competing universi-
ties for FutureTruck 2003 mclude Cal-

iforriia Polytechnic University - San

Louis Obispo, Cornell University,
Georgia Institute of Technology, Ohio
State University, Penn State Uni-
versity, Texas Tech University, Uni-
versity of Alberta; University of Cal-
ifornia at Davis, University of Idaho,
University of Maryland, University
of Tennessee, University of Wiscon-,
sin-Madison, Virginia Tech and West
Virginia University.

*- For more about the FutureTruck 2003
progra, visit http/www futuretruck.org.
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Yortl competes |
engineering test ,

* Michigan Tech

HYOUGHTON. = Jeremy,
sec0ftl, 8 graduate of ngsford
‘gh Schoolis amohg more
0 60 Mlchlgan Technological:

*Trjversity stidents faking part,

the national FutureTruck:
~ampetition. -
Michigan Tech is among 15_
top Notth American nivérsities.
npeting to re-engmeer a sport.
uiility vehxcle to nnprove gas

JE to explore altematlve

propulsion systems-and fuels
ough student oompeutron.

The program’s goal is to hel

=epmg the amemues and fe atres
4t have made it so popul

motive manufacturer i
‘ning more than 17 other 2OV

cinment and industry sponsors, .
th ent o Energy and Ford Motor: Co.-

 ars of the four-year prograin. -
FutUIETka 2003 schiedule

Vehiciés will be judged in .
~ents that will evaluae théir tcch—‘
~ical performance (acceleration,:
aler towing, off-road handhng,

and on-road fuel qconomy) dnd -

FOl'dlv s R hrdd y‘
z FutureTriick team at {M|chlgan’1‘echndloglca

KINGSFORD HIGH

irove the mlleage and reduce: the emissions of a 2003 Ford Explorer.

eam members Inchide,

o
ming Township; and. Jay Rich, Negaunee, and, front, Blak
Mortl; and Jeff Richard, Sault'Ste. Matle: Th

‘engmeermg design review, and
. Oral presentations).

* The competition.will culminate

. in a-vehicle display and awards .
ceremony held in conjunctiof *
with Ford's Centennial Anmver- '

sarymDearbom

The 14 other competmg um—"
v_ersmes are-Californid Polytech-

nic. Umversrty— San Louis Ob1
po; Cornell University; Georgia

Institate of Technology; Ohio
- State University; Penn State Uni:

versity; Texas Tech University;

Uhiversity of Albeita; -University
.of California at Davis; University

- of Idaho; University'of Maryland; -
. University of Tennessee} Univer-
sity of Wrsconsm—Madlson Vir.

etltlon is

: 2()03 program,
http:_//www.fumreuuck.org.

wiinny’ Steve Ruspakka, tsh--
eau, Sault Ste. Marie;
b Ithe U S. Depart-

: ~ giia Tech; and West Virginia

Umverslty
*Formore about the FutureTruck
visit
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maw\:ﬁm Predict Improved SUV -2
Fuel Economy/Emissions Reduction

With less than two months remaining before the .
finals of the 2003 FutureTruck competition, teams of
students are configsritThey Mexceed the goal of
achieving 25% better over-the-road fuel economy in
SUVs and also are certain they can reduce overall
emissions significantly.

FutureTruck challenges teams of students from 15
top North American university engineering departments
to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while
maintaining the safety, performance and comfort levels
that have made them so popular. The competing
teams employ many novel ideas and approaches that
provide both near- term and long-term solutions to
increasing efficiency and decreasing the overall
environmental impact of light-duty vehicles.

By integrating hybrid-electric-vehicle (HEV) design
strategies, lightweight materials and hydrogen internal-
combustion engines and applying various fue!
applications, the teams are forecasting that their SUVs
will surpass the competition goals for 2003. \\
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ENGINEERING EXPO OPENS AT UW

BYLINE: Aaron Nathans The Capital Times

When Mark Polster and David Nuelle were mechanical engineering students at UW-Madison,
one of the highlights of their education was taking part in the biennial Engineering Expo. A large
number of students volunteer to run the expo and compete in events like the Future Truck
competition, building high-tech vehicles. Polster recalled taking part in the robot competition.

The 2000 graduates are back on campus this week as engineers working for Ford Motor Co. in
Dearborn, Mich. A team of 10 UW alumni-turned-Ford-engineers are showing off new Ford
models, including the Escape Hybrid, the first combination electric-and-gas-powered sport utility
vehicle. It will be formally unveiled at the New York International Auto Show later this month.

"It doesn't sacrifice anything," Nuelle said.

The Engineering Expo opens today, and continues through Saturday at the UW-Madison
Engineering Campus from 9 a.m. to 4 p.m. Exhibits will be spread throughout almost all of the
engineering buildings, including a fancy new building that opened last summer. Unlike previous
years, where the cars were outdoors, they will be inside the engineering building at 1550
Engineering Drive.

Exhibits and events will include the concrete canoe competition, a cryogenic tissue pulverizer, a
bridge building competition, and a presentation on the wonders of physics. Other exhibitors
include General Electric, IBM, Motorola and Plexus.

The expo is expected to attract more than 10,000 people, with buses lining the streets, bringing
grade school students to campus. The Engineering Campus is located on the corner of University
and Randall avenues.

Ticket prices at the door are $4.50 for adults; students and senior citizens pay $3.50, and children
4 and under are free.

"We all grew up in Wisconsin," Polster said. "We got our education here. We're showing what we
dO."

GRAPHIC: HENRY A. KOSHOLLEK/THE CAPITAL TIMES
Mark Polster, a UW graduate, preps the new Ford Hybrid Escape for the Engineering Expo,

which begins today on campus. The first combination electric-and-gas-powered sport utility
vehicle will be formally unveiled at the New York International Auto Show later this month.
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FASHION BATTLE

P. Diddy — homeys are trying to citch his
vapor as he takes care of his latest business.
Dig?

The rapper‘mmed-clothing—designer isa
nominee for the Menswear Designer of the %
Year from the Council of Fashion Designess
of America’s (CFDA).

When the former Sean “Puff Daddy”
Combs' music career stalled, he intraduced his

Sean John fashion collection, which pulled in i

. $215 million last yeac
Ties up against tough com
for's equivalent of the Oscars, with Michael

Kors and Ralph Lausen rouriding out the 8

nominees.
Womens wear nominees. include Donna

lace -on-Juhe 2 at the
New Yoik Public Library. To
find -out more; visit -the- officidl Web site at
style.comm, Absolutely fabilos; dabling!

* ARGHIVES ™

1790; Robert
‘gumnavlga ¢ the: pl I

and 42,000 miles. : .

1849; Walter Hunt of New York, patented
the safety pin. Elizabeth Huriey cleverly
used that device almost 150 years fater

when she wore a dress (barely) held

together with giant gold safety pins.

By B Y T ®
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_ HIREP

>

WORK GOES ON -

Could yout company function without
u? . .

You shptil'd. hope so, says Barnett
Helzberg Jr., author of “What 1 Learned
Before T Sold To Wirren Buffert: An
\ a Entrepreneur’s Guide To Developing

NSl A Highly Siiccessfuil Company.”

“If you fell dead totmoftow and
your company would ‘prosper quite |
nicely without you, it's 2 sign that | ¢
you have been a good leades,” he
rsays.
¢ 2 “If the soul of the company is
_wrapped around the éntrepre-

i e survival is

estionablé,” Helzberg says.
“In fact, I think entrepre-
neurs who put their own ego
before the company's welfate aren't
thinking about the people who are left
behind, who helped build the compa-
ny and have a stake in'its future.”

The number of new people who
move to Florida every day;

Soitrce: £5a.gov.

year With'be
* Source: salaryexperticont .

4.8423

{ECRUITIENT FOR RESULTS.

OWER; 28

0 4T-HOWEGAL




Robbie Peterson, Markeiplace Editor,

%0 break down large

"% homes

'S IN A PAYMENT?
" send your check to the mortgage
any every month. And your
“cipal loan amount doesn't seem
dwindiing all that much.
Wherd's all that money going?
qually, most house payments .go toward &
" things: -
“ncipak: The repayment of the original
amount borrowed.
tetest: The cost of borrowing the principal
*amount. .
“es: Real estate (property) taxes.
. .asurance: Homeowners insurance on the

ome.

“AIRY HOME HUNTING "
7hen your roommate has four legs and sees
vet, apartment hunting can get tough.
ome apartments
1 the Des Moines
. charge extra rent,
\xera deposit or both
tenants who have §
wets,
Cortunately, the
. .aimal Rescue
‘ague of Towa can
_sten help you find pef—
“tendly apartments ot
cer other suggestions if
“au get stuck. Call 262-9503, ext. 101
When you'ré shopping fot an apartment; t's

*~apoitant to remernber that just because an ad

sestft specifically say pets are sllowed doesiit
~qean they aren't - so it's best to call and check.
fren one pet is allowed with an extra secutity
deposit amourit charged. And,. after all, the
.ira cost s iiegligible comipared to-the joy pets
bring to our lives:. B

 dents  from

wAmeri€an

Advertising Department: robbie@d;ﬁreg.c%l/v

" BEEP-BEEP

1969 Plymouth Road Runner convertible:
$26,000. SOLD.

Finding a rust-free classic car is getting hard-
er by the day as the supply just keeps dwin-
dling.

That's probably why this 118,000-mile 1969
Road Runner convertible fetched $26,000 after
45bids. The car was billed as a rust-free, one-
ownet Arizona machine with its original 335-
 horsepower; 383 V8/column-shift/bench-
I scat layout.

YOUR TURN
Okay, students, it's your turn.
Ford’s FurureTiuck competition challenges

teams of stu- ;

top North

univetsity
engineering
departments
to re-éngineer
2 mid-size 2002 Ford Explorer to improve fuel
economy and lower emissions while maintain-
ing safety, performance and comfort.
The winning university team will be
announced at a press conference June 13. .

TG Lo chpt odher Sk on ot
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e ‘FAX: 437-4903

b & Wheels

% | ‘Wheel -
arate section evely Friday & Sunday ' separate section every Friday & ‘Sunday .
uvwvupou'ghkeépsiéjoumal.com www.pough_lgeepsiéjoumal.coin

YOUR LINK TO YOUR LINKTO

U The numbér of new pebp! Who move
to. Florida evety d:
I . ) “Satirce: epa. gi)v"

Speékin .
counts; the bad -
news Is, It often.will.cost yo

(j’re seatching for d:pet T

g DISSECTING A PR WORKING ON THE FUTURE _

d Eilt ot

#nal amount borrowed
118 Interest: Tha:

Liow to write your classified ad: - | Deadlines:
! Deadllne:‘ Une Ads - 5 p.m. day before publication,
Sun. ads: Fri. 5 p.my,

Mon.ads: Frl. § pm:

*. Keep abbreviations to a mintmur.
2. 1f you are selling an item, always include the price. -
3, Start -} ou're selling;
Start your ad with the name of the item ¥ re g Display and fegai ada - 4 p.an: two days betore publicatior
or the job you are fling. N " i) sun. Display ads: Thurs: § p.n .
4. Place yourself in the reader’s position. | Fowl Extato deadihons atfor Deadling also spakes (o sif Comactions sad canceliations.

beyontt the first insértion, Call us to Vorrect your ad for the following day's paper.
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Associated Press

University .of Hm::mmmmm mEam:G <<oq_A 8 ,ﬁmaa in ﬂ:m noavmﬁ_o: to improve fuel

make modifications on their FutureTruck economy and reduce emissions. - Other uni-
oa Explorer. These students are among 15 versities with teams include Virginia Tech,

\ 8m3m from .North American universities. en-  West Virginia c:_<ma_€fm:a _Omo@_m;..ﬁmn? \
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FutureTruck program officials recently announced that the student teams participating in the 2003
FutureTruck competition have expressed confidence that they will "exceed the goal of achieving 25
percent better over-the-road fuel economy in [sport-utility vehicles (SUVs)] and...significantly reduce
overall emissions" through the integration of "hybrid electric vehicle (HEV) design strategies, lightweight
materials, hydrogen internal combustion engines and...various fuel applications.”

According to officials, the FutureTruck competition challenges students from 15 top North American
university engineering departments "to re-engineer a mid-size 2002 Ford Explorer to improve fuel
economy and lower emissions while maintaining...safety, performance and comfort levels.”

"The experimental vehicles that are developed in the FutureTruck competition give the engineering
students the opportunity to explore various automotive technologies and use creative applications to
reach the program's technological goals without being restricted by development, production or cost
processes typically associated with mass vehicle production,” said Ford Motor Company SUV and body on
frame executive director Al Kammerer.

Program officials noted that FutureTruck's final competition, which is less than two months away,
involves "more than 10 days of intense testing, such as acceleration and off-road performance events.”

Contact: Future Truck, website http://www.futuretruck.org.
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New requireme

By H..J. osef ‘Herbert
r The Agso_ciabed Pms
WASHINGTON: The Trans-

' portation Departmentincreased:
fuel economy requirements-stightly

for:sport utility veliicles; vans and .-

- pickups, biit these vehicles: still will
-be dllowed less stringentstandards
than passenger cars. B
_Under the new rule introduced
Tuesday, manufacturers will have to .
attain a fleet average forvehiclesin -
the ““light truck” -category rof
29:2-miles per-gallon beginning with ’
the 2007 models, an increase of
15 mpg over current requirements..
Critics argued that the increase; .
which is to be phased in over
_three model years, reflects'no more
than what automakers @iready
have been planning to achieve with.

caffectedt

ttieir SUV fleets. .
Fuel economy for passenger
sedansywhich-arerequiredto meet

a fleet-average.of 27.5 mpg, is not
) & new regulation 4
announced bythe ‘department’s “mi
Trgffic~Safety ‘

yith

National Highwa;
Afmigistration; T L

NHTSA :Administrator Jeffrey
Rungéenoted: thatithewile change
marksithe first increase in the fuel
economy standard since the mid-

-1990s:and-ilemonstrates that the

Bush administration ‘is-committed
to'improving vehicle fuel economy
while:protecting:passenger safety
and:Americanjobs.”:.,. .
But:environmentalists-and:many
congressional Demacrats have criti-

cized fhe admiristration for refusing

to ~push’ for -more. stibstantial
improvements in auto fuel economy

. imporisby 10.percent, they.argue. LT a e 2 .
:f’-‘gefcognuy.uswg;s__éﬂﬁon-gﬂ. University of Tennessee students at work .on"thelr ‘FuturgTruck Ford

. ';'to the'Energy Department,.

fuel econom

; \‘% ~

‘they ~=-along:wi
.and pickups — account for:about"
45 percent.of vehicles.sold. ..
‘Sens. Dianne Feinstein, D-Calif; :
-and Olympia Stiowe, R-Maine, have
introduced legislatiomrto close the gap
ibetween SUV and car fuel
“economy. The bilt calls for 8UVs ta
achieve 27.5 mpg by 2011. That would
save 1 million barrels of per day- and
reduce - dependence. on foreign

The Assoclated Press |

Explorer. There-are*15 .North American: ufiiversities entered in the:

lons-of gasoline:per-day, accordin A
g2 o Y - g competition to improve fuel sconomy and Teduce ‘emissions on SUV's, " ¢
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Nahve American dance perfonnance )
m il & i, to 2:30 p.m,, Nyumburu N

. plehon of masSlve prOJect to re-engineer
a clean

Fburlfyou an -

- Given the popu]am ot‘ SUVs; the mission of
: the competition is t e the vehicles; w]
have always req im i

. -small-car counterparts more - éfficient: The. '~

competition is primarily sponsored by the De-
partment of Energy and Fbrd Motor Company. .~

ethanol” ba_sed fuel. -

“Hybnd electricvéh
Hillowav said.




THE DAILY UPDATE ON AUTOMOTIVE TECHNOLOGIES

autotech

WEDNESDAY NEW TRUCK CAFE STANDARD FINALIZED
APRIL 2, 2003 It's official. The U.S. National Highway Traffic Safety Administration is raising corporate
PAGE 1 OF 3 average fuel economy standards 1.5 mpg for 2005-2007 model trucks. The agency

announced the plan in December and had until yesterday to issue the final rule in time for
it to take effect for 2005 vehicles.

NHTSA touts the move as the largest increase in fuel economy standards in the last
20 years and says even bigger changes may come after 2007. To this end, it plans to
publish a notice in coming months to solicit input on possible improvements, including
reclassifying different types of vehicles and updating how fuel economy is measured.

The new rule raises truck CAFE requirements from today’s 20.7 mpg to 21.0 mpg for
the 2005 model year, 21.6 mpg for 2006 and 22.2 mpg for 2007. The requirements had
been frozen since 1996. The standard for cars is left unchanged at 27.5 mpg.

The 10-member Alliance of Automobile Manufacturers called the standard challeng-
ing but promised "to work constructively" to meet it. Earlier this year, however, General
Motors Corp. had complained that a 1.5 mpg increase would cost it $1 billion and lead to
changes that would reduce the safety of affected vehicles.

NHTSA stands by its original analysis that calculates the higher standards will result
in a net economic benefit despite adding an estimated $47 to the cost of a vehicle. It says
affected trucks will save more than 3.6 billion gallons of gas over their lives.

Environmental groups poch-pooh the rule, noting that most OEMs already planned to
raise truck fuel economy by more than the new standards. They also note the standard
could be met simply by offering more vehicles that run on fuels other than gasoline.

MATSUSHITA UNITS FORM NEW PANASONIC AUTOMOTIVE
OPERATIONS

Matsushita Electric Corp. of America has combined three of its businesses to form a new
venture called Panasonic Automotive Systems Co. of America. The company consoli-
dates the sales and development operations of the former Panasonic Automotive
Electronics Co. with the product development and production operations of Matsushita
Communication industrial Corp. of U.S.A. in Peachtree City, Ga., and Matsushita

Contents © 2003 Hampton AutoBeat LLC. All rights reserved.
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Communication Industrial de Mexico, S.A. de C.V. in Reynosa, Tamaulipas, Mexico.
Panasonic Automotive Systems will be based in Southfield, Mich. Its goal is to
become the largest supplier of in-vehicle multimedia systems and components in North
America. Current products include audio systems, DVD rear-seat entertainment systems,
speakers and displays. It also produces sensors, switches, motors and batteries.
Secaucus, N.J.-based Matsushita Electric Corp. is the principal North American
subsidiary of Japan's Matsushita Electric Industrial Co.

FIAT DIVISION SHOWS FUEL CELL BUS
Fiat SpA's Irisbus arm unveiled a prototype of its upcoming CityClass fuel cell-powered
bus yesterday in Madrid. Irisbus, which once was partially owned by Renault SA, plans
eventually to supply production versions of the bus to Madrid, Berlin, Paris and Turin.
United Technologies Corp. supplied the vehicle's fuel cell, and Spanish oil group
Repsol-Ypf is providing hydrogen fuel to the project. Ansaldo, the engineering division of
talian aerospace and defense firm Finmeccanica, produced the electrical drive unit. Fiat
says the vehicle’s battery can operate for up to 16 hours on a charge.

SUPPLIERS ON THE HOT SEAT AS NISSAN NEARS LAUNCH
OF MISSISSIPPI PLANT

Nissan Motor Co. plans to ramp up production at its new Canton, Miss., truck plant at the
end of next month as scheduled, reports Autornofive News. But the automaker says
some of its suppliers have not yet met quality targets.

AN says a handful of suppliers were taken to task earlier this year during a meeting
with Emil Hassan, Nissan's senior vice president for North American manufacturing,
purchasing, quality and logistics. Hassan, who has a reputation for being tough on
vendors, wasn't happy with the quality of pre-production vehicles tested in January.
Although mistakes are expected to be uncovered and corrected during this period,
Hassan found the quality and attitude of some suppliers less than acceptable.

One unidentified company's vice president of engineering said he was aware of the
problems and planned to have them fixed later. Hassan's response: A defective part
should never have been shipped to begin with.

The $1.5 billion facility is due to start building Nissan’s redesigned Quest on May 27.
This will be followed by the Pathfinder Armada SUV in mid-August and full-size Titan
pickup in October. A new Infiniti SUV and Altima sedan will be added next year.

Nissan also is launching an in-sequence manufacturing system in Canton with an
inexperienced workforce. Hassan admits this is a lot to take on and will require more
effort than ariginally thought.

A perfect match means business. When you have a program about to launch or a
legacy product to update, you don't have time to teach a recruiter the difference
between C for embedded systems and C++ for databases. Working with PRA, you get
a partner who speaks your fanguage. We spend time so you don't have to.

To learn about our staffing services for Advanced Control Technologies for Devices,
Vehicles and Manufacturing, call us at [810] 765-1181.

Professional Resource Associates - Your Technical Staffing Experts since 1991 - www.prausa.com

Contents © 2003 Hampton AutoBeat LLC. All rights reserved.
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To help out, the automaker has formed 65 support teams to work with suppliers,
some of which are expanding or building new plants near the Canton final assembly
complex. The goal is for key suppliers to deliver parts and built-up modules to Nissan 90
minutes after receiving an order. The automaker hopes the system will cut build-to-deliv-
ery time by two-thirds to 14 days compared to its other North American facilities.

POLAND AMENDS BIOFUEL LEGISLATION

Poland's government has introduced a new bill that would require gasoline sold in the
country to contain at least 3.5% biofuel additives this fall and 4% next year. President
Aleksander Kwasniewski vetoed a similar proposal in January that would have set the
minimum biofuel content at 4.5%.

Announced yesterday, the new plan also aims to lower annual excise taxes on gaso-
line by $245 million. Proponents say this would offset the cost of organic additives to
keep fuel prices the same as conventional gasoline.

The European Union, which Poland hopes to join next year, aims to increase biofuel
content to 2% of gasoline by 2005 and 5.75% by 2010. Currently, Germany’s self-
imposed 1.3% bio content is the highest in Europe.

Automakers and several consumer groups have argued that fuel shipments to and
from Poland will be restricted if the country adopts a non-EU standard. There's also
concern that older vehicles wouldn't be able to run on the organic fuel blend. And the new
proposatl still doesn’t give consumers a choice between traditional gasoline and new
biofuels—one reason President Kwasniewski vetoed the earlier proposal.

The bill, which still must clear Poland’s parliament, is good news for farmers.
Although fuel companies are free to use materials from other countries, local suppliers
are expected to increase the harvest of feeder crops such as rapeseed, rye and potatoes
by nearly 1 million tons each per year if the measure is adopted.

STUDENTS READY FUTURE TRUCK DESIGNS

Some 15 North American universities are competing in this year's FutureTruck competi-
tion, which will culminate with 10 days of performance testing next month. The winner will
be announced June 15 during Ford Motor Co.’s centennial celebration in Dearborn, Mich.

The goal of the program, now in its fourth year, is to develop next-generation SUVs
capable of achieving a 25% improvement in fuel economy while maintaining current
safety, performance and comfort levels. Seven of 10 teams accomplished this feat last
year, including the winning group from the University of Wisconsin.

As this year's primary OEM sponsor, Ford is providing Explorer SUVs for the teams
to modify. The automaker will evaluate the vehicles at its proving grounds in Romeo and
Allen Park, Mich.

Teams are encouraged to explore a variety of near- and long-term solutions, includ-
ing internal combustion-etectric hybrids, lightweight materials, hydrogen-fueled IC
engines and innovative fuel systems. They are instructed to ignore potential develop-
ment, manufacturing or cost restrictions associated with mass production.

More than 16 other government and industry groups also support the program,
including the U.S. Dept. of Energy. The Argonne National Laboratory provides competi-
tion management, technical and logistical support.

Contents © 2003 Hampton AutoBeat LLC. All rights reserved.
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Students predict improved SUV fuel
economy/emissions reduction

Los Angeles, California - Less than two months remain before the finals of the
2003 FutureTruck competition and teams of students are confident they'll
exceed the goal of achieving 25 percent better over-the-road fuel economy in
SUVs and also are certain they can significantly reduce overall emissions.

FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford
Explorer to improve fuel economy and lower emissions while maintaining the
safety, performance and comfort levels that have made them so popular. The
competing teams employ many novel ideas and approaches that provide both
near- term and long-term solutions to increasing efficiency and decreasing the
overall environmental impact of light-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck competition
give the engineering students the opportunity to explore various automotive
technologies and use creative applications to reach the program's
technological goals without being restricted by development, production or
cost processes typically associated with mass vehicle production," said Al
Kammerer, Executive Director, SUV and Body on Frame, Ford Motor
Company. "These efforts reflect Ford's own goals to develop advanced
technologies to continuously improve fuel economy and emissions in our
vehicles."

By integrating hybrid electric vehicle (HEV) design strategies, lightweight
materials, hydrogen internal combustion engines and applying various fuel
applications, the teams are forecasting their SUVs will surpass the
competition goals for 2003.

Last year, seven out of ten teams achieved better overall over-the-road fuel
economy compared to the base 2002 Ford Explorer. The University of
Wisconsin at Madison achieved a greenhouse gas reduction greater than 50%
and increased the Explorer's over-the-road fuel economy by 45 percent. The
team re-engineered components and used advanced materials such as an
aluminum/steel hybrid frame and a titanium exhaust system.

"More than 50 percent of all new vehicles sold are SUVs and light duty trucks,
which have historically been less fuel-efficient than passenger cars," said Bob
Larsen, Director of the Center for Transportation Research at Argonne
National Laboratory. "By increasing the fuel efficiency of vehicles, including
SUVs, it will help decrease our dependence on foreign oil and help boost our
economy."

http://www.canadiandriver.com/news/030402-7 . htm
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acceleration and off-road performance events to determine which team will
win the challenge. Various judging events will take place at Ford's Michigan
Proving Ground in Romeo and the Allen Park Testing Lab in Allen Park,
Michigan. The winning university team will be announced at a press
conference June 13th as part of Ford's centennial celebration in Dearborn,
Mich.

Ford Motor Company and the U.S. Department of Energy are the headline
sponsors for the 2003 FutureTruck competition. Argonne National laboratory,
a DOE R&D facility, provides competition management, technical and
logistical support. More than 16 other government and industry sponsors also
support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State
University, San Louis Obispo; Cornell University; Georgia Tech; Michigan
Technological University; The Ohio State University; Pennsylvania State
University; Texas Tech University; University of Alberta; University of
California, Davis; University of ldaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West
Virginia University.

Additional information about the FutureTruck 2003 program is available on the
web at http://www.futuretruck.org.
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Less than two months remain before the finals of the 2003 FutureTruck competition and
teams of students are confident they'll exceed the goal of achieving 25 percent better
over-the-road fuel economy in SUVs and also are certain they can significantly reduce
overall emissions.
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"RNewswire
_ atureTruck Nearing Final Stage of Competition

OS ANGELES, April 1 /PRNewswire/ -- Less than two months remain before the finals of the 2003 FutureTruck
-ompetition and teams of students are confident they'll exceed the goal of achieving 25 percent better over-the-road
_4el economy in SUVs and also are certain they can significantly reduce overall emissions.

®hoto: http://www.newscom.com/cgi-bin/prnh/20030401/DCTU003 ) FutureTruck challenges teams of students from

-5 top North American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to improve

el economy and lower emissions while maintaining the safety, performance and comfort levels that have made them
) popular. The competing teams employ many novel ideas and approaches that provide both nearterm and long-term
~lutions to increasing efficiency and decreasing the overall environmental impact of light-duty vehicles.

rhe experimental vehicles that are developed in the FutureTruck competition give the engineering students the
Jportunity to explore various automotive technologies and use creative applications to reach the program's
~chnological goals without being restricted by development, production or cost processes typically associated with

mass vehicle production," said Al Kammerer, Executive Director, SUV and Body on Frame, Ford Motor Company.
(hese efforts reflect Ford's own goals to develop advanced technologies to continuously improve fuel economy and
nissions in our vehicles."

"y integrating hybrid electric vehicle (HEV) design strategies, lightweight materials, hydrogen internal combustion
agines and applying various fuel applications, the teams are forecasting their SUVs will surpass the competition goals
i 2003.

" ast year, seven out of ten teams achieved better overall over-the-road fuel economy compared to the base 2002 Ford
-.xplorer. The University of Wisconsin at Madison achieved a greenhouse gas reduction greater than 50% and
_creased the Explorer's over-the-road fuel economy by 45 percent. The team re-engineered components and used
lvanced materials such as an aluminum/steel hybrid frame and a titanium exhaust system.

“More than 50 percent of all new vehicles sold are SUVs and light duty trucks, which have historically been less fuel-

~ficient than passenger cars," said Bob Larsen, Director of the Center for Transportation Research at Argonne National
iboratory. "By increasing the fuel efficiency of vehicles, including SUVs, it will help decrease our dependence on
~reign oil and help boost our economy."
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the final competition involves more than ten days of intense testing, such as acceleration and off-road performance
_vents to determine which team will win the challenge. Various judging events will take place at Ford's Michigan

roving Ground in Romeo and the Allen Park Testing Lab in Allen Park, Mich. The winning university team will be
~nnounced at a press conference June 13th as part of Ford's centennial celebration in Dearborn, Mich.

. ord Motor Company and the U.S. Department of Energy are the headline sponsors for the 2003 FutureTruck
ympetition. Argonne National laboratory, a DOE R&D facility, provides competition management, technical and
“~gistical support. More than 16 other government and industry sponsors also support the program.

—ompeting universities for FutureTruck 2003 are: California Polytechnic State Untversity, San Louis Obispo; Cornell
niversity; Georgia Tech; Michigan Technological University; The Ohio State University; Pennsylvania State

“Tniversity; Texas Tech University; University of Alberta; University of California, Davis; University of Idaho;

* Jniversity of Maryland; University of Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia

oniversity.

' dditional information about the FutureTruck 2003 program is available on the web at http://www.futuretruck.org.

A
HOUSTON

B s T )N

MEDHCAL GROUR NG,

© BHOES, NG,

SRACEWAY PARK"
Sex for life Trotter Trunk Show - Click for details. Click for details.

This Week Only

“oustonChronicle.com -- http://www.HoustonChronicle.com |
“*his article is: http://www.chron.com/cs/CDA/story.his/prn/texas/1846538

“‘ttp://www.chron.com/cs/ CDA/printstory.hts/prn/texas/1846538 4/7/03



JallasNews.com | Dallas-Fort Worth | Page 1 of 2

BARRERA vs. KELLEY
2> Only$3095 Call 1.888.Comeast

lag Worning Nelog
kit E;ﬁ

Information in this area provided by PR Newswire

iLocal News
Sports
Business
Classifieds

Students Predict Improved SUV Fuel Economy/Emissions Reduction

FUTURETRUCK FORD EXPLORER AND

+ UNIVERSITY OF TENNESSEE

University of Tennessee students at work on their
FutureTruck Ford Explorer. There are 15 North
American universities entered in the competition
to improve fuel economy and reduce emissions

on S.U.V.'s. (PRNewsFoto)[AG]
LOS ANGELES, CA USA 04/01/2003

FutureTruck Nearing Final Stage of Competition

LOS ANGELES, April 1 /PRNewswire/ -- Less than two months remain before
the finals of the 2003 FutureTruck competition and teams of students are
confident they'1l exceed the goal of achieving 25 percent better over-the-road
fuel economy in Suvs and also are certain they can significantly reduce
overall emissions.

(Photo: http://www.newscom.com/cgi-bin/prnh/20030401/DCTUO03 )

FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford
Explorer to improve fuel economy and lower emissions while maintaining the
safety, performance and comfort Tevels that have made them so popular. The
competing teams emplioy many novel ideas and approaches that provide both near-
term and long-term solutions to increasing efficiency and decreasing the
overall environmental impact of light-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck
competition give the engineering students the opportunity to explore various
automotive technologies and use creative applications to reach the program's
technological goals without being restricted by development, production or
cost processes typically associated with mass vehicle production,” said Al
Kammerer, Executive Director, SUV and Body on Frame, Ford Motor Company.
“These efforts refiect Ford's own goals to develop advanced technologies to
continuously improve fuel economy and emissions in our vehicles.”

By integrating hybrid electric vehicle (HEV) design strategies,
Tightweight materials, hydrogen internal combustion engines and applying
various fuel applications, the teams are forecasting their suvs will surpass
the competition goals for 2003.

Last year, seven out of ten teams achieved better overall over-the-road
fuel economy compared to the base 2002 Ford Explorer. The University of
wisconsin at madison achieved a greenhouse gas reduction greater than 50% and
increased the Explorer's over-the-road fuel economy by 45 percent. The team
re-engineered components and used advanced materials such as an aluminum/steel
hybrid frame and a titanium exhaust system.

“More than 50 percent of all new vehicles sold are Suvs and 1light duty
trucks, which have historically been less fuel-efficient than passenger cars,”
said Bob Larsen, Director of the Center for Transportation Research at Argonne
National Laboratory. "By increasing the fuel efficiency of vehicles,
including suvs, it will help decrease our dependence on foreign oil and help
boost our economy."

* ttp://www.prnewswire.com/cgi-bin/stories.pl 7ACCT=danews.story&STOR Y=/www/story/04-01-2003/0001¢.. 4/7/03
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The final competition involves more than ten days of intense testing, such
as acceleration and off-road performance events to determine which team will
win the challenge. Vvarious judging events will take place at Ford's Michigan
proving Ground in Romeo and the Allen Park Testing tab in Allen pPark, Mich.
The winning university team will be announced at a press conference June 13th
as part of Ford's centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy are the headline
sponsors for the 2003 FutureTruck competition. Argonne National laboratory, a
DOE R&D facility, provides competition management, technical and logistical
support. More than 16 other government and industry sponsors also support the
program.

Competing universities for FutureTruck 2003 are:; california polytechnic
State uUniversity, San Louis Obispo; Cornell university; Georgia Tech; Michigan
Technological university; The Ohio State University; Pennsylvania State
university; Texas Tech University; uUniversity of Alberta; university of
california, Davis; university of Idaho; university of Maryland; university of
Tennessee; University of Wisconsin-Madison; virginia Tech; and west virginia
University.

Additional information about the Futuretruck 2003 program is available on
the web at http://www.futuretruck.org.
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FutureTruck Nearing Final Stage of Competition

LOS ANGELES, April 1 /PRNewswire/ -- Less than two months remain before
the finals of the 2003 FutureTruck competition and teams of students are
confident they'll exceed the goal of achieving 25 percent better over-the-road
fuel economy in SUVs and also are certain they can significantly reduce
overall emissions.

(Photo: http://www.newscom.com/cgi-bin/prnh/20030401/DCTUOC03 )

FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford
Explorer to improve fuel economy and lower emissions while maintaining the
safety, performance and comfort levels that have made them so popular. The
competing teams employ many novel ideas and approaches that provide both near-
term and long-term solutions to increasing efficiency and decreasing the
overall environmental impact of light-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck
competition give the engineering students the opportunity to explore various
automotive technologies and use creative applications to reach the program'’s
technological goals without being restricted by devetopment, production or
cost processes typically associated with mass vehicle production," said Al
Kammerer, Executive Director, SUV and Body on Frame, Ford Motor Company.
"These efforts reflect Ford's own goals to develop advanced technologies to
continuously improve fuel economy and emissions in our vehicles."

By integrating hybrid electric vehicle (HEV) design strategies,
lightweight materials, hydrogen internal combustion engines and applying
various fuel applications, the teams are forecasting their SUVs will surpass
the competition goals for 2003.

Last year, seven out of ten teams achieved better overall over-the-road
fuel economy compared to the base 2002 Ford Explorer. The University of
Wisconsin at Madison achieved a greenhouse gas reduction greater than 50% and’
increased the Explorer's over-the-road fuel economy by 45 percent. The team
re-engineered components and used advanced materials such as an aluminum/steel
hybrid frame and a titanium exhaust system.

"More than 50 percent of all new vehicles sold are SUVs and light duty
trucks, which have historically been less fuel-efficient than passenger cars,"
said Bob Larsen, Director of the Center for Transportation Research at Argonne
National Laboratory. "By increasing the fuel efficiency of vehicles,
including SUVs, it will help decrease our dependence on foreign oil and help
boost our economy."”

The final competition involves more than ten days of intense testing, such

nttp://www.prnewswire.com/cgi-bin/stories.pl? ACCT=NBC6.story & STORY=/www/story/04-01-2003/0001"... 4/10/03
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s University of Tennessee students at work on their FutureTruck Ford Explorer. There are 15 North
American universities entered in the competition to improve fuel economy and reduce emissions

q on S.U.V.'s. (PRNewsFoto)[AG]
¥ LOS ANGELES, CA USA 04/01/2003

FutureTruck Nearing Final Stage of Competition

LOS ANGELES, April 1 /PRNewswire/ ~-- Less than two months remain before
the finals of the 2003 FutureTruck competition and teams of students are
.onfident they'll exceed the goal of achieving 25 percent better over-the-road
"uel economy in SUVs and also are certain they can significantly reduce
overall emissions.

(Photo: http://www.newscom.com/cgi-bin/prnh/20030401/DCTU003 )

FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford
xplorer to improve fuel economy and lower emissions while maintaining the
safety, performance and comfort levels that have made them so popular. The
-ompeting teams employ many novel ideas and approaches that provide both near-
erm and long-term solutions to increasing efficiency and decreasing the
overall environmental impact of light-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck
ompetition give the engineering students the opportunity to explore various
automotive technologies and use creative applications to reach the program's
echnological goals without being restricted by development, production or
"ost processes typically associated with mass vehicle production,” said Al
wammerer, Executive Director, SUV and Body on Frame, Ford Motor Company.
These efforts reflect Ford's own goals to develop advanced technologies to
~ontinuously improve fuel economy and emissions in our vehicles."

By integrating hybrid electric vehicle (HEV) design strategies,
ightweight materials, hydrogen internal combustion engines and applying
various fuel applications, the teams are forecasting their SUVs will surpass
.ne competition goals for 2003.

Last year, seven out of ten teams achieved better overall over—the-road
tuel economy compared to the base 2002 Ford Explorer. The University of
isconsin at Madison achieved a greenhouse gas reduction greater than 50% and
‘ncreased the Explorer's over-the-road fuel economy by 45 percent. The team
ce~engineered components and used advanced materials such as an aluminum/steel
/brid frame and a titanium exhaust system.

"More than 50 percent of all new vehicles sold are SUVs and light duty

ritp://mlive.com/prnewswire/prnauto.ssf?/cgi-bin/stories.pl? ACC T=mlive2.story&STOR Y =/www/story/04-01- 4/7/03
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trucks, which have historically been less fuel-efficient than passenger cars,"
said Bob Larsen, Director of the Center for Transportation Research at Argonne
lational Laboratory. "By increasing the fuel efficiency of vehicles,
including SUVs, it will help decrease our dependence on foreign oil and help
Doost our economy."”

The final competition involves more than ten days of intense testing, such
as acceleration and off-road performance events to determine which team will
7in the challenge. Various judging events will take place at Ford's Michigan
Proving Ground in Romeo and the Allen Park Testing Lab in Allen Park, Mich.
The winning university team will be announced at a press conference June 13th
s part of Ford's centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy are the headline
sponsors for the 2003 FutureTruck competition. Argonne National laboratory, a
YOE R&D facility, provides competition management, technical and logistical
support. More than 16 other government and industry sponsors also support the
Lrogram.

Competing universities for FutureTruck 2003 are: California Polytechnic
State University, San Louils Obispo; Cornell University; Georgia Tech; Michigan
‘echnological University; The Ohio State University; Pennsylvania State
"niversity; Texas Tech University; University of Alberta; University of
California, Davis; University of Idaho; University of Maryland; University of
'ennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia
Iniversity.

Additional information about the FutureTruck 2003 program is available on
he web at http://www.futuretruck.org.
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= University of Tennessee students at work on their
FutureTruck Ford Explorer. There are 15 North American
universities entered in the competition to improve fuel

. economy and reduce emissions on S.U.V.'s. (PRNewsFoto)
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FutureTruck Nearing Final Stage of Competition

LOS ANGELES, April 1 /PRNewswire/ -- Less than two months remain before
the finals of the 2003 FutureTruck competition and teams of students are
confident they'1l exceed the goal of achieving 25 percent better over-the-road
fuel economy in SUvs and also are certain they can significantly reduce
overall emissions.

(Photo: http://www.newscom.com/cgi-bin/prnh/20030401/DCTU003 )

FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford
Explorer to improve fuel economy and Tower emissions while maintaining the
safety, performance and comfort levels that have made them so popular. The
competing teams employ many novel ideas and approaches that provide both near-
term and long-term solutions to increasing efficiency and decreasing the
overall environmental impact of Tight-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck
competition give the engineering students the opportunity to explore various
automotive technologies and use creative applications to reach the program's
technological goals without being restricted by development, production or
cost processes typically associated with mass vehicle production,” said Al
Kammerer, Executive Director, SUV and Body on Frame, Ford Motor Company.
"These efforts reflect Ford's own goals to develop advanced technologies to
continuously improve fuel economy and emissions in our vehicles."

By integrating hybrid electric vehicle (HEV) design strategies,
Tightweight materials, hydrogen internal combustion engines and applying
various fuel appliications, the teams are forecasting their Suvs will surpass
the competition goals for 2003.

Last year, seven out of ten teams achieved better overall over-the-road
fuel economy compared to the base 2002 rFord explorer. The uUniversity of
wisconsin at Madison achieved a greenhouse gas reduction greater than 50% and
increased the Explorer's over-the-road fuel economy by 45 percent. The team
re-engineered components and used advanced materials such as an aluminum/steel
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| hybrid frame and a titanium exhaust system.

“More than 50 percent of all new vehicles sold are Suvs and light duty
trucks, which have historically been less fuel-efficient than passenger cars,”
L said Bob Larsen, Director of the Center for Transportation Research at Argonne
National Laboratory. "By increasing the fuel efficiency of vehicles,
including suvs, it will help decrease our dependence on foreign oil and help
X boost our economy."

The final competition involves more than ten days of intense testing, such
as acceleration and off-road performance events to determine which team will
win the challenge. various judging events will take place at Ford's Michigan
Proving Ground in Romeo and the Allen park Testing Lab in Allen pPark, Mich.
< The winning university team will be announced at a press conference June 13th
as part of Ford's centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy are the headline
" sponsors for the 2003 FutureTruck competition. Argonne National laboratory, a
DOE R&D facility, provides competition management, technical and logistical
support. More than 16 other government and industry sponsors also support the

« program.
Competing universities for FutureTruck 2003 are: california Polytechnic
N State University, San Louis Obispo; Cornell University; Georgia Tech; Michigan

Technological university; The Ohio State University; Pennsylvania State
University; Texas Tech University; University of Alberta; University of

= California, Davis; University of Idaho; University of Maryliand; University of

- Tennessee; University of Wisconsin-madison; virginia Tech; and west Virginia
University.

- Additional information about the FutureTruck 2003 program is available on

the web at http://www.futuretruck.org.
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News from PR Newswire

Students Predict Improved SUV Fuel Economy/Emissions Reduction

'R Newswire - Tuesday April 1, 2003
rutureTruck Nearing Final Stage of Competition

0OS ANGELES, April 1 /PRNewswire/ -- Less than two months remain before the finais of the 2003
rutureTruck competition and teams of students are confident they'll exceed the goal of achieving 25
rercent better over-the-road fuel economy in SUVs and also are certain they can significantly reduce
overall emissions.

"Photo: http://www.newscom.com/cgi-bin/prnh/20030401/DCTUQO3 )

~utureTruck challenges teams of students from 15 top North American university engineering
lepartments to re-engineer a mid-size 2002 Ford Explorer to improve fuel economy and lower
emissions while maintaining the safety, performance and comfort levels that have made them so

opular, The competing teams employ many novel ideas and approaches that provide both near- term
and long-term solutions to increasing efficiency and decreasing the overall environmental impact of
.ght-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck competition give the engineering
tudents the opportunity to explore various automotive technologies and use creative applications to
reach the program's technological goals without being restricted by development, production or cost
~rocesses typically associated with mass vehicle production,” said Al Kammerer, Executive Director,
SUV and Body on Frame, Ford Motor Company. "These efforts refiect Ford's own goals to develop
advanced technologies to continuously improve fuel economy and emissions in our vehicles."

Ry integrating hybrid electric vehicle (HEV) design strategies, lightweight materials, hydrogen internal
~ombustion engines and applying various fuel applications, the teams are forecasting their SUVs will
urpass the competition goals for 2003.

--ast year, seven out of ten teams achieved better overall over-the-road fuel economy compared to the
ase 2002 Ford Explorer. The University of Wisconsin at Madison achieved a greenhouse gas reduction
greater than 50% and increased the Explorer's over-the-road fuel economy by 45 percent. The team re-

ngineered components and used advanced materials such as an aluminum/steel hybrid frame and a
ritanium exhaust system.

"More than 50 percent of all new vehicles sold are SUVs and light duty trucks, which have historically

" ttp:/finance.canada.com/bin/story ?StoryId=CpOKCObWbrenuvtaWmW& Topic=PR_Newswire& Type=&He... 4/7/03
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been less fuel-efficient than passenger cars," said Bob Larsen, Director of the Center for Transportation
Research at Argonne National Laboratory. "By increasing the fuel efficiency of vehicles, including SUVs,
it will help decrease our dependence on foreign oil and help boost our economy."

The final competition involves more than ten days of intense testing, such as acceleration and off-road
performance events to determine which team will win the challenge. Various judging events will take
place at Ford's Michigan Proving Ground in Romeo and the Allen Park Testing Lab in Allen Park, Mich.
The winning university team will be announced at a press conference June 13th as part of Ford's
centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy are the headline sponsors for the 2003
FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides competition
management, technical and logistical support. More than 16 other government and industry sponsors
also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San Louis
Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio State University;
Pennsylvania State University; Texas Tech University; University of Alberta; University of California,
Davis; University of Idaho; University of Maryland; University of Tennessee; University of Wisconsin-
Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www.futuretruck.org.

SOURCE FutureTruck
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S ANGELES, April 1 /PRNewswire/ - Less than two months remain before the finals of the Enter symbol:

*003 FutureTruck competition and teams of students are confident they'll exceed the goal of

shieving 25 percent better over-the-road fuel economy in SUVs and also are certain they can
“ignificantly reduce overall emissions.
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~utureTruck challenges teams of
.udents from 15 top North American
iversity engineering departments to
“e-engineer a mid-size 2002 Ford
¢plorer to improve fuel economy and
“wer emissions while maintaining the
~dfety, performance and comfort levels
at have made them so popular. The
nmpeting teams employ many novel
.«2as and approaches that provide
th near- term and long-term
-olutions to increasing efficiency and
zcreasing the overall environmental
wpact of light-duty vehicles.

. he experimental vehicles that are developed in the FutureTruck competition give the
“gineering students the opportunity to explore various automotive technologies and use
-reative applications to reach the program's technological goals without being restricted by
.velopment, production or cost processes typically associated with mass vehicle production,”
3id Al Kammerer, Executive Director, SUV and Body on Frame, Ford Motor Company. "These
~forts reflect Ford's own goals to develop advanced technologies to continuously improve fuel
;onomy and emissions in our vehicles."

=y integrating hybrid electric vehicle (HEV) design strategies, lightweight materials, hydrogen
.ernal combustion engines and applying various fuel applications, the teams are forecasting
~eir SUVs will surpass the competition goals for 2003.

st year, seven out of ten feams achieved better overall over-the-road fuel economy compared

rutp://investor.cnet.com/investor/news/newsitem/0-9900-1028-21086230-0.html?tag=ats 4/7/03
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0 the base 2002 Ford Explorer. The University of Wisconsin at Madison achieved a greenhouse

as reduction greater than 50% and increased the Explorer's over-the-road fuel economy by 45
~ercent. The team re-engineered components and used advanced materials such as an
uminum/steel hybrid frame and a titanium exhaust system.

"More than 50 percent of all new vehicles sold are SUVs and light duty trucks, which have
wistorically been less fuel-efficient than passenger cars," said Bob Larsen, Director of the Center

r Transportation Research at Argonne National Laboratory. "By increasing the fuel efficiency of
rrehicles, including SUVs, it will help decrease our dependence on foreign oil and help boost our
~conomy."

The final competition involves more than ten days of intense testing, such as acceleration and

~f-road performance events to determine which team will win the challenge. Various judging
rents will take place at Ford's Michigan Proving Ground in Romeo and the Allen Park Testing

+.ab in Allen Park, Mich. The winning university team will be announced at a press conference
Jne 13th as part of Ford's centennial celebration in Dearborn, Mich.

*“ord Motor Company and the U.S. Department of Energy are the headline sponsors for the 2003
JtureTruck competition. Argonne National laboratory, a DOE R&D facility, provides competition
‘anagement, technical and logistical support. More than 16 other government and industry

sponsors also support the program.

ompeting universities for FutureTruck 2003 are: California Polytechnic State University, San
‘ ouis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio

ate University; Pennsylvania State University; Texas Tech University; University of Alberta;

niversity of California, Davis; University of l[daho; University of Maryland; University of
rennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

1ditional information about the FutureTruck 2003 program is available on the web at
attp:/fwww futuretruck.org.
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students Predict Improved SUV Fuel Economy/Emissions Reduction

FUTURETRUCK FORD EXPLORER AND UNIVERSITY OF TENNESSEE
4 University of Tennessee students at work on their FutureTruck Ford Explorer. There are 15 North
American universities entered in the competition to improve fuel economy and reduce emissions

on S.U.V.'s. (PRNewsFoto)[AG]
LOS ANGELES, CA USA 04/01/2003

FutureTruck Nearing Final Stage of Competition

LOS ANGELES, April 1 /PRNewswire/ -- Less than two months remain before
+he finals of the 2003 FutureTruck competition and teams of students are
-onfident they'1l exceed the goal of achieving 25 percent better over-the-road
‘uel economy in SUvs and also are certain they can significantly reduce
averall emissions.

(Photo: http://www.newscom.com/cgi-bin/prnh/20030401/DCTU003 )

FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford

xplorer to improve fuel economy and lower emissions while maintaining the
-afety, performance and comfort levels that have made them so popular. The
~ompeting teams employ many novel ideas and approaches that provide both near-
arm and long-term solutions to increasing efficiency and decreasing the
wverall environmental impact of light-duty vehicles.

"The experimental vehicles that are developed in the FutureTruck

ompetition give the engineering students the opportunity to explore various
automotive technologies and use creative applications to reach the program's
achnological goals without being restricted by development, production or
st processes typically associated with mass vehicle production,"” said Al
sammerer, Executive Director, Suv and Body on Frame, Ford Motor Company.

utpi//www.prnewswire.com/cgi-bin/stories.pl?ACCT=auto_e.story&STORY=/www/story/04-01-2003/00019... 4/7/03
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These efforts reflect Ford's own goals to develop advanced technologies to
~ontinuously improve fuel economy and emissions in our vehicles.”

By integrating hybrid electric vehicle (HEV) design strategies,
ightweight materials, hydrogen internal combustion engines and applying
various fuel applications, the teams are forecasting their SUvs will surpass
che competition goals for 2003.

Last year, seven out of ten teams achieved better overall over-the-road
fuel economy compared to the base 2002 Ford Explorer. The University of
wisconsin at Madison achieved a greenhouse gas reduction greater than 50% and
‘ncreased the Explorer's over-the-road fuel economy by 45 percent. The team

re-engineered components and used advanced materials such as an aluminum/steel
ybrid frame and a titanium exhaust system.

"More than 50 percent of all new vehicles sold are Suvs and light duty
crucks, which have historically been less fuel-efficient than passenger cars,"

aid Bob Larsen, Director of the Center for Transportation Research at Argonne
National Laboratory. "By increasing the fuel efficiency of vehicles,
«ncluding suvs, it will help decrease our dependence on foreign oil and help
00St our economy."

The final competition involves more than ten days of intense testing, such
S acceleration and off-road performance events to determine which team will
*in the challenge. various judging events will take place at Ford's Michigan
vroving Ground in Romeo and the Allen Park Testing Lab in Allen Park, Mich.
he winning university team will be announced at a press conference June 13th
7s part of Ford's centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy are the headline
ponsors for the 2003 FutureTruck competition. Argonne National laboratory, a
NOE R&D facility, provides competition management, technical and Togistical
wupport. More than 16 other government and industry sponsors also support the
rogram.

Competing universities for FutureTruck 2003 are: california Polytechnic
tate University, San Louis Obispo; Cornell University; Georgia Tech; Michigan
Technological University; The Ohio State University; Pennsylvania State
university; Texas Tech University; University of Alberta; uUniversity of
alifornia, Davis; University of Idaho; uUniversity of Maryland; University of
Tennessee; University of wisconsin-Madison; virginia Tech; and west Virginia
Jniversity.

Additional information about the FutureTruck 2003 program is available on
the web at http://www.futuretruck.org.

“utp://www.prnewswire.com/cgi-bin/stories. pl? ACCT=auto e.story&STORY=/www/story/04-01-2003/00019... 4/7/03
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Competition Creates Fuel-Efficient SUVs

According to EE Times, electrical and mechanical en-
gineering students in the Future Truck 2003 competition are
modifying 15 identical 2002 Ford Explorers using virtu-
ally any technology, fuel, or construction technique while
maintaining the qualities that made the model popular.
Managed by Argonne National Laboratory, the competi-
tion challenges 15 university teams from the U.S. and
Canada to re-engineer a mid-size truck or SUV for lower
emissions and 25% better fuel economy.

The Penﬁ State FutureTruck team includes a Nittany Lion.

In the current two-year competition cycle, contestants
have run their vehicles in the first of two performance com-
petitions for fuel efficiency, emissions, acceleration, han-
dling, consumer acceptance and off-road performance to
determine the overall winner. Now, more than halfway
through the challenge, they are further modifying and re-
fining their entries for the final competition in June.

Pat Ford, project manager of the FutureTruck program
at Ford Motor Co., estimates that traditional design prac-
tices could improve mileage another 5% to 10% in a con-
ventional five-passenger Taurus. But beyond that, he said,
most future energy savings would probably need to come
from fuel cells and hybrid-electric propulsion systems.

While most of the trucks in the FutureTruck program
still run internal combustion engines under their hoods, the
power plants replacing the original 4-liter V-6 range from
an ethanol-burning four-cylinder, 1.8-liter turbocharged
Mazda unit to an assortment of compact diesel engines out-
fitted with experimental catalytic soot traps.

The two schools that developed hydrogen fuel cells are

A9
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being forced to move to different technologies after their
fuel cell supplier was acquired by General Electric last year,
and dropped out of the program.

Penn State EE students Paul Minear and Jon Weidner
recently brought a hybrid diesel-electric Explorer to a
FutureTruck event at National Instruments Corp. in Aus-
tin, Texas. At first glance the hybrid looks like a stock Ex-
plorer, but the resemblance fades under the hood, where a
little four-cylinder 2.5-liter diesel unit has replaced the gas-
burning 4-liter V-6. It also carries a few dozen yards of
added plumbing, several mysterious electronics boxes, and
some non-Ford cable bundles that are designed to carry
high amperages.

A craw] under the vehicle reveals the electric side of
the drive train —a 37kW ac induction motor originally used
as the primary drive in a Solectria Force electric car, coupled
in parallel with the output shaft of the truck’s five-speed
transmission, just ahead of the transfer case.

Most of the Explorer’s stock interior has been left in-
tact, with the lead-acid battery pack tucked neatly in the
rear of the car. One might never suspect the big changes
under the hood except for a few non-stock switches on the
dash and a large cluster of sensing and control modules
shoehorned between the first two passenger seats.

Software remains one of the things still undergoing sig-
nificant change as the car approaches its final configura-
tion for the 2003 competition in June. While all the func-
tions, such as transitions between pure-gas and gas-electric
propulsion and regenerative braking all work, the algorithms
continue to be refined to yield the best efficiency and the
best possible driver experience.

These and other changes, they said, should make the
vehicle perform as well as an out-of-the-box Explorer un-
der most conditions, and perhaps even better. But extended
uphill pulls with a large trailer in tow or highly demanding
off-road conditions will eventually deplete the electric drive
system’s reserves faster than they can be replaced, forcing
the car to rely solely on diesel power.

Last year, when the trucks were not fully modified or
fine-tuned, seven of the 15 vehicles matched or bettered
stock SUV mileage.

Ford is preparing to market a hybrid version of its Es-
cape mini-SUV in 2003, Pat Ford said, with a goal of of-
fering it at only a slightly higher cost than a conventional
Escape. It’s expected to deliver 29mpg to 30mpg in city
driving and 35mpg to 40mpg on the highway. The hybrid
Escape caps years of research by Ford but it also borrows
ideas from university research and earlier student engineer-
ing competitions such as FutureTruck.
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Penn State EE students Paul Minear and Jon Weidner
recently brought a hybrid diesel-electric Explorer to a
FutureTruck event at National Instruments Corp. in Aus-
tin, Texas. At first glance the hybrid looks like a stock Ex-
plorer, but the resemblance fades under the hood, where a
little four-cylinder 2.5-liter diesel unit has replaced the gas-

“burning 4-liter V-6. It also carries a few dozen yards of
added plumbing. several mysterious electronics boxes, and
some non-Ford cable bundles that are designed to carry
high amperages.

A crawl under the vehicle reveals the electric side of
the drive train —a 37k W ac induction motor originally used
as the primary drive in a Solectria Force electric car, coupled
in parallel with the output shaft of the truck’s five-speed
transmission, just ahead of the transfer case.

Most of the Explorer’s stock interior has been left in-
tact, with the lead-acid battery pack tucked neatly in the
rear of the car, One might never suspect the big changes
under the hood except for a few non-stock switches on the
dash and a large cluster of sensing and control modules
shoehorned between the {irst two passenger seats.

Software remains one of the things still undergoing sig-
nificant change as the car approaches its final configura-
tion for the 2003 competition in June. While all the func-
tions, such as transitions between pure-gas and gas-electric
propulsion and regenerative braking all work, the algorithms
continue to be refined to yield the best efficiency and the
best possible driver experience.

These and other changes, they said, should make the
vehicle perform as well as an out-of-the-box Explorer un-
der most conditions, and perhaps even better. But extended
uphill pulls with a large trailer in tow or highly demanding
off-road conditions will eventually deplete the electric drive
system'’s reserves faster than they can be replaced. forcing
the car to rely solely on diesel power.

Last year, when the trucks were not fully modified or
fine-tuned. seven of the 15 vehicles matched or bettered
stock SUV mileage. '

Ford is preparing to market a hybrid version of its Es-
cape mini-SUV in 2003. Pat Ford said. with a goal of of-
fering it at only a slightly higher cost than a conventional
Escape. It's expected to deliver 29mpg to 30mpg in city
driving and 35mpg to 40mpg on the highway. The hybrid
Escape caps years of research by Ford but it also borrows
ideas from university research and earlier student engineer-
ing competitions such as FutureTruck. //
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Wy VU Engineering™
Students Working on
Next Generation SUV

West Virginia University stu-
dents are among 15 North
American universities gearing
up for FuturgTruck 2003, an
annual comipetition that chal-
lenges participants to build a
next generation sport utility
vehicle (SUV) with 25 percent
better fuel economy and reduced
emissions.

The aunual competition, orga-

nized by Ford Motor Co. and the .
U.S. Department of Energy’s”

(DOE) Argonne National
Laboratory, is inspiring more
than 300 of the best-and brightest
engineering students with a real-
world applicationof their skills
benefiting both consumers and
the environment.

Among students on the West

Virginia University team is,

Nicholas Thompson of Elkins.

The West Virginia team has

been working on its vehicle for
the past several months, building
on the lessons leamed from last
year’s event.
 Team leader Tony Feragotti
says the team can't wait to put
their new and improved
“FutureTruck” on the road.

“This competition is giving us
first-hand exposure to new tech-
nologies and the opportunity to
help develop more energy-effi-
cient, greener automotive tech-
nologies,” Feragotti said. “Wé're
really excited to see what our
SUV can do.”

WVU will-introduce the same
design as a year ago with a few
different -components. A Ranger
motor, which has been ‘used. in
Ford Ranger eléctric trucks, will
be replacing the previous Unique
Mobility motor. There is ‘also
talk of using new equipment to
control the vehicle, meamng the
end of the PIC chip. '

National Instruments is-donat-:

ing"{he Tiew, more user-friendly
equipment: Weight reduction is
also a major area of concernfor
the team this year, and fiberglass

_ materials are being considéred to
replace various components of
the truck.

The expectations of this yeai's
team are set high in accordance
with last year’s team who: placed
first, in the' off road event-and
placed sixth overall. ‘

The students; with guidance
from faculty and technical help
from DOE and Ford; are
attempting to reengineer a 2002
Ford Explorer into a lower-etnis-
sions vehicle with at least 25 per-

cent higher fuel economy —
without sacrificing performance,
utility, safety and affordability.
To meet these challenges, the
students are employing cutting-
edge automotive technologies,
including lightweight materials,
fuel cells and other advanced
propulsion systems, and alterna-
tive fuels, such as ethanol,
biodiesel and hydrogen.

FutureTruck is a joint govern-
ment-industry project created by
DOE to explore alternative
propulsion .systems and fuels
through  student competition.
The prograin’s goal is to help
raise the. erivironmental perfor-
mance of the popular SUV seg-
mént ‘whilé keeping the ameni-
ties and features that have made
it so popular. FutareTruck 2003
is the program’s fourth and final
year. = -

Ford is providing the 2002
Explorer SUVs that the teams
are modifying, more than
$400,000 in seed prize money,
engineering consulting for_each
team, competition facilities and
operational  support. DOE,
through its Argonne National
Laboratory . facility, is providing
competition management, team
evaludtion - and techuical and
logistical support.

‘FutureTruck 2003 is sched-
uled. for June 2-12. Teams will
compete in more 'than-a dozen
static and dynamic evaluations
in Romeo and Allen park, Mich.,
including tests for acceleration
and on-road fuel economy; off-
road performdnce and emissions
testing. The competition will
culminate with awards -cere-
monies, -a vehicle' display and
oral presentations at Ford World
Headquarters in  Dearborn,
Mich., as part of Ford's centen-

. nial anniversary celebrations.

The 15 competing universities
for FutureTruck 2002 include:
California Polytechnic  State
University — San Louis Obispo;
Corneéll University; Georgia
Institute of  Technology;
Michigan Technological
University; The Ohio- State
University; Pennsylvania State

University; Texas Tech
University;  University  of
Albetta; University of

California, Davis; University of
Idaho; University of Maryland;
University . of  Tennessee;
University  of" - Wisconsin-
Madison; Virginia Tech; and
West Virginia University. /
s
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INDUSTRY NEWS

Engineering students from 15 North American universities recently attended the FutureTruck
Summit, designed to help them prepare for the 2003 FutureTruck competition to be held this
summer. Sponsored

by Ford Motor Co., the U.S. Department of Energy, and National Instruments, the competition
challenges student teams to redesign a Ford Explorer SUV for lower emissions and higher fuel
economy, without sacrificing performance, utility, safety, or affordability.

Ford and the DOE, through its research facility at the Argonne National Laboratory, participated
in the training as part of their sponsorship of FutureTruck. Research done by the FutureTruck
teams supports ongoing work of Ford and the DOE in increasing the fuel efficiency of SUVs. As
a major sponsor of FutureTruck, National instruments donates LabVIEW software and
measurement hardware to teams for monitoring and controlling their vehicles.

"We are excited to play such as active role in FutureTruck," said Ray Almgren, National
Instruments' vice president of product marketing and academic relations. "It not only illustrates
how engineers can

use technology to improve everyday life, but also helps us in our continuing commitment to
educate and inspire engineers around the world."

Sessions held during the training summit included Ford representatives discussing electric vehicle
systems designed for its Ford Ranger trucks, as well as telematics and wireless networking. The
FutureTruck competition culminates June 2 at the Ford Michigan Proving Ground in Romeo, M,
and the Allen Park Testing Labs in Allen Park, MI. The winner will be named on June 12 in
conjunction with Ford's Centennial Anniversary in Dearborn, M.

Visit http:/link.abpi.net/l.php?20030311AS for more information on FutureTruck.
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JAYNE BOWER, co-anchor:

Some college engineering students are answering the call
for more fuel efficient vehicles, the Future Truck Program,
passing through Detroit today. Director Bob Larson says
students compete to build the most energy efficient SUV.

Mr. BOB LARSON (Director, Future Truck Program): It's
important for our long-term economic and political health
to find a way to have sustainable transportation without
relying on so much imported oil.

BOWER: Larson says the Future Truck Program was building
hybrid vehicles five years before they were first
introduced to the market. They are now finding ways to
make hybrids more fuel efficient and doing research on the
fuel cell-powered vehicles of the future.
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Lewiston Morning Tribune (Idaho)

March 3, 2003 Monday
SECTION: Pg. 9A
LENGTH: 312 words
HEADLINE: Ul dispatches experimental truck
BODY:
MOSCOW -- The University of Idaho's experimental No. 13 Summit FutureTruck is headed to the Society
of Automotive Engineers Congress today to demonstrate its triple-power systems.
The converted Ford Explorer runs on gasoline, electricity and stored hydraulic power -- no batteries. "We
won't have the passive cooling system installed on the roof yet, but the hydraulic-assisted energy system,
hybrid electric, modified gas engine and other redesigned energy and emissions features are ready for the

show," says Frank Albrecht, the team's faculty adviser.

Starting with a stock 2002 Ford Explorer, the team completely dismantled the truck and redesigned it to
use less energy and to reduce emissions.

The engine is modified for improved efficiency and to run on 85 percent ethanol, which helps reduce
greenhouse gases.

Emissions are reduced by heating the catalytic converters before the engine is started. This is done with
salts, adds Albrecht.

"The same technology that keeps hands warm on the ski hills will be used to help keep our air clean."
Fuel economy is improved by reducing the amount of work required from the engine, says Albrecht.
Normal hybrid vehicles

capture electrical energy during deceleration, store the energy in batteries and then reuse it.

"The Summit uses both electrics and hydraulics for hybrid operation and stores energy in ultra-capacitors
rather than in batteries.”

Finally, a control system with sensors, computers and displays is the brain for the energy-efficient vehicle,

The vehicle even has the capability for precise GPS tracking and Internet access.

The student team has been part of a four-year project to reengineer a conventional truck into a lower-
emissions vehicle with at least 25 percent higher fuel economy -- all without sacrificing performance,
utility, safety and affordability.

LOAD-DATE: March 4, 2003
Document 1 of 11 next
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STUDENTS TO REDESIGN
EFFICIENCY OF SUVs

As part of Fhe 2003 FutureTruck
competition, 15 student teams
are redesigning Ford Explorers to re-
duce emissions and increase fuel
-economy. However, the redesigned
sport utility vehicle must still meet
.current Explorer utility, safety, and
cost standards. The redesigned vehi-
cles will be judged 4t a group gather-
ing in June.
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Participants in the FutureTruck cémp'etition use
data acquisition hardware and software {inset) to

monitor vehicles when redesigning a Ford Explor-
er so that it meets low-emissions standards. I

In January, engineering students
from 15 North American universi-
ties attended the FutureTruck Sum- |
mit for advanced technical training. %
The session showed students how to |
prepare their SUVs for the competi-
tion, which is sponsored by Ford
Motor Co., the U.S Department of |
Energy, and National Instruments of
Austin, Texas.

At the summit, students learned
about computer programs that would
help them with their redesigns. Pri-
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marig they studied LabView from |
National Instruments, which lets
users create, test, measure, control,
and automate applications using
graphical development. :

The National Instruments software
and measurement hardware, primarily
data acquisition hardware, helps teams
monitor their vehicles. Student units

* 'learned about how the software and

hardware could be used to design en-
gine control and monitoring systems,
said Bruce Billian, who leads the Fu- _
tureTruck team from Virginia Tech in |
Blacksburg, Va. .

At the summit, Ford representatives
also discussed electric vehicle systems
that have been designed for its line of
Ford Ranger trucks. Other sessions

- covered FutureTruck judging re-’

quirements, telematics, and wireless -
networking,

The competition culminates in 10
days of judging, beginning on June 2°
at the Ford Michigan Proving
Ground in Romeo, Mich., and the
Allen Park Testing Laboratories in |
Allen Park, Mich. Vehicle evaluations
include technical performance—such
as acceleration, handling, and fuel |
economy—in addition to a review of |
vehicle design. =
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As part of the 2003 FutureTruck competition, 15 student teams are redesigning Ford Explorers to reduce
emissions and increase fuel economy. However, the redesigned sport utility vehicle must still meet current
Explorer utility, safety, and cost standards. The redesigned vehicles will be judged at a group gathering in
June.

In January, engineering students from 15 North American universities attended the FutureTruck Summit
for advanced technical training. The session showed students how to prepare their SUVs for the
competition, which is sponsored by Ford Motor Co., the U.S Department of Energy, and National
Instruments of Austin, Texas.

At the summit, students fearned about computer programs that would help them with their redesigns.
Primarily, they studied Lab View from National Instruments, which lets users create, test, measure,
control, and automate applications using graphical development.

The National Instruments software and measurement hardware, primarily data acquisition hardware,
helps teams monitor their vehicles. Student units learned about how the software and hardware could be
used to design engine control and monitoring systems, said Bruce Billian, who leads the FutureTruck
team from Virginia Tech in Blacksburg, Va.

At the summit, Ford representatives also discussed electric vehicle systems that have been designed for
its line of Ford Ranger trucks. Other sessions covered FutureTruck judging requirements, telematics, and
wireless networking.

The competition culminates in 10 days of judging, beginning on June 2 at the Ford Michigan Proving
Ground in Romeo, Mich., and the Allen Park Testing Laboratories in Alien Park, Mich. Vehicle evaluations
include technical performance--such as acceleration, handling, and fuel economy--in addition to a review
of vehicle design.
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Future Truck Program rolls on
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TMC Committee poised to tackle key issues, from advanced propulsion to better tires

By Rick Weber
HE Future Truck Program was initiated by the
Technology and Maintenance Council's Board of
Directors in 1984 as Tomorrow’s Truck Committee, with
the purpose of bringing the unified voice of the equipment
user to vehicle manufacturers and the end goal of influenc-
ing future truck design.

At the time, this was a shift in focus from TMC’s tradi-
tional approach, which concentrated on solving problems
as they arrived. .

The program was based on the prermise that equip-
ment users knew vehicles best, since they used
them. Traditionally, manufacturers only
had performance data through war-
ranty period. TMC believed that
equipment users really knew best
about equipment limitations and
shortcomings.

The program became a
TMC Committee, reporting
directly to Council's Board
of Directors. TMC’s
Future Truck Committee
promotes activities that
improve  transport
equipment, its mainte-
nance, and mainte-
nance management by
influencing  future
equipment  design
through  collective
user input. TMC be-
lieves the method is
more effective for
fleets than relying on
direct fleet-to-manu-
facturer relationships,
and it achieves indus-
try standardization
through broad con-
sensus.

Nineteen years
after the formation of
the program, it is still
going strong.

“l think it has
achieved a lot of
things since 1984,”
TMC technical direc-
tor Robert Braswell
says. “It has had a lot of
disappointments, too, be-
cause some things are
maybe unachievable until the
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technology gets better.”

o Million-mile engine. Engines more than doubled ser-
vice life from early 1980s, while drain intervals increased,
and valve adjustment became a thing of the past.

“Part of that was due to electronic controls, which were
basically mandated by EPA emissions
standards,” Braswell says.
“But a lot of it had to
do with
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ce-O-Way Sand/Salt Spreader
Featuring :
New Technology for Swing Chute and Safety Locking System
No Loose Parts or Pins to Bend or Misplace
Internal and External Control of Spread Pattern
Leave Spreader in Truck—Easily Remove Chute—-Use Trailer Hitch
Easy Clean Up and Ground Level Storage
Models: 6%, 8", 9’ and 10’
Capacity: 1 to 3.3 cubic yard
304 Stainless Steel
Powder Coat Painted Mild Steel

Swing into action with

Southford Truck Equippers

1380 Southford Road Southbury, CT 06488
Phone 203-267-6337 FAX 203-262-1405
e-mail jceoway@iceoway.com
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ALL TYPES OF COVERS
Mesh, Vinyl, Canvas & Others

e Trucks e« Roll-Off Containers  * Construction Sites
e Compactor Curtains ¢ Utility ¢ Lumber
* Commercial & Industrial Specialty Tarps
COMPLETE ELECTRICAL & MECHANICAL KITS AVAILABLE

Dealer Inquiries Welcome  Distributorships Available
» (EV‘ODA . For further information call:
ENTERPRISES, INC.  g00-44-EVORA (443-8672)
Serving Industry Since 1974 TEL (305) 2614522 FAX (305) 261-5088
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Future Truck ...

working in partnership with engine manufacturers with
fleet experience. Fleets used to do overhauls. You don’t do
overhauls like you used to. You're not overhauling an en-
gine at 400,000 miles.”

» Fuel economy increased significantly, with MPG im-
proving from 4.5 to 6.5 by the early 1990s and good
prospects for continued improvement, thanks to growing
use of electronic controls and aerodynamics.

“Fuel economy improvements over the last 20 years have
been phenomenal, not just from engines, but also from all
of these different aerodynamic devices, better specification
of components, more lightweight components, and reduced
rolling resistance,” he says. “All of this is not necessarily
just because manufacturers built a better product but be-
cause fleets are truly the systems integrator when it comes
to building a truck. The customer basically tells the manu-
facturer based on their experience, ‘This is our spec. This is
how we want to put it together.” Learning from that field ex-
perience helps manufacturers deliver a better product over-
all for all their customers. There are a lot of different aero-
dynamic devices, but through TMC we've identified certain
aerodynamic devices that will give you more bang for the
buck. Those lessons learned stem out of Future Truck and
out of TMC, and are fed back to the whole development
mechanism.

“Often manufacturers really only care about the product
through the warranty period. That’s where they have their
data, because of the way their systems are set up. The cus-
tomers working through TMC can feed back the experi-
ence beyond warranty and give their suggestions.

“Now, it is a complicated thing. There are so many dif-
ferent systems within the vehicle. The beauty of TMC is
that you have volunteer members that are well-versed in
certain areas andthey work within those areas, and thats
where we get a better product, because the people that
know are working to better the industry from beyond just
their own parochial interest. If there’s a good product out of
it, it's all because of those volunteer members, on both the
fleet side and the manufacturing community.”

e J1587/]J1708 standards simplified the on-board
datalink. Proprietary solutions for data communication
were avoided, the industry shared common protocols and
connections, and a joint SAE/TMC effort saved fleets mil-
lions of dollars.

 Programmability of engines for efficiency and control.

e Several manufacturers introduced new models featur-
ing improvements directly attributed to Tomorrow’s Truck
papers: Volvo VN, Kenworth T600/T2000, and Freightliner
Century Class. P

The disappointments

s Brake systems are still maintenance sensitive, and
there has been little improvement in S-cams.

“There have been evolutionary improvements, but there
are other ways it can go, too,” Braswell says. “Will air disc
brake revolutionize that? Is the cost justifiable? Is the main-
tainability there? These are the issues.

Trailer/Body Builders March 2003
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e wish list for future trucks inciudes improved brake durability,
~veater use of standardized connectors, industry-wide standards
. color-coded wiring, and improved serviceability.

“Ajr disc brake has a lot of potential, but until you get the
#wming issues resolved ... And how do you do that? Do you
.ced ECBS (Electronically Controlled Braking Systems)?

i if you do get the ECBS, can you eliminate the pneu-
~matic overlay for the triggering? That could really save
ueets maintainability and make it more cost-affordable. Or

e you just going to have both overlaying systems and just

-ake it more complex and not necessarily get all the bene-

wts? Those are the things that Future Truck can wrestle
th—where it gets complicated towards achieving the
yal.” '

« The runlat tire was not achieved.

e Cab durability still needs improvement. Fleets still re-

)rt the same problems in TMC surveys.

* Cooling system durability: Smaller underhood profiles

utie to aerodynamic designs put more pressure on packag-
g and radiator sizes.

e Connector chaos: Too many variations, and reliability
and durability remain troubling with electrical systems.

¢ Unintended consequences of design improvements to

srodynamics have made maintenance more difficult, also
increasing workload of braking systems.

Annual meeting

New issues were discussed at TMC's Annual Meeting
2d Transportation Technology Exhibition March 11-14 in
%t Lauderdale, Florida. The theme was “Driving Truck
«echnology—Vision to Reality.”
Some of the most intriguing sessions:
e More electric power, less emissions, less idling.
“There is a whole lot of interest in the advanced propul-
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QUALITY THAT LASTS LONG -
AFTER THE JOB IS DONE

Well known for high quality horse,
livestock and utility trailers for 12 years,

CM brings its reputation for quality and -
reliability to the manufacture of utility
truck bodies.

]

« Heavy-duty 4"
steel channel frame
rails. Designed with _
installation kit for- -
most trucks.

Heavy-duty 3" steel
channel

crossmembers
prevent water trap:
which promote -
rust. )

Durable 1/8" steel”
tread plate solid
welded deck
extends life and
durability of bed.
Round, “Easy View" window gril
provides obsiruction-free view.

Epoxy primer protects against
corrosion and dual applications of
topcoat urethane guards against
oxidation and UV rays.

.

®
Inquire now for PO Box 680 ¢ 300 industrial Road
more information! Madill, Oklahoma 73447

Toll-Free 888-CM-TRLRS
www.crtrailers.com
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Drills, counter sinks,

Zip-CUf taps or spot faces
HO-R!lo/erA[ DRILL large holes in steel...
NEW! IDEAL FOR USE
ON TRUCK FRAMES!

Will drill @ % " hole in 2" steel
plate in 45 seconds! Rugged

construction . . . built for
abuse! Drills close to any

obstruction!
Just wheel the drill machine to your work,
After brief setup you can cot %" holes in

e

ST R

truck frames in seconds! This unit will pay
for itself in a short time with savings in
man hours, added life from fools. tn-
creased safety for the operator is another
big feature . . . there is no shock when the
tool breaks through the work.

Designed for 3, heavy duty electric drill. Unit j&es
available with or without electric drill. Vertical
travel from bottom to base, 187 x 46“. Drill feed
travel, 5. Additional heights and 28" drill ex-

tensions available. Call or write for literature. FOB Kalamazoo, Michigan

Waber Tool & Engineering Company
1335 Ravine Rd./Kalamazoo MI 49004
1-800-837-7007 » 616-342-0765
www.zipcut.com
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Did you know...

The World’s Best Winches Are
Built By Bloom?

Bloom winches are made with the highest quality
materials like high alloy bronze, heat treated alloy
steel, high strength cast iron, Timken tapered roller
bearings and Eaton hydraulic motors.

Bloom’s talented craftsmen painstakingly machine
and assemble every
winch to our customers’ 4
demanding requirements. §
When you purchase a L
Bloom winch you will get Y
outstanding performance &
and long lasting service.

5

Standard or custom designed, Bloom winches are
the world’s best. Contact us today to find out how
to order a Bloom winch for your application.

Bloom Manufacturing Inc. 800-394-1139

Winch Division
1443 220th Street
Independence, 1A 50644

Telephone:; 319-827-1139
Fax: 319-827-1140

Email: sales@bloommfg.com Website: www.bloommfg.com
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VULCAN ON-BOARD SCALES

SHEAR PIN LOAD CELLS

St. HYDRAULIC SENSOR

V320 METER

On-board scales for all types of trucks and trailers; spring or
air suspensions. We have over 30,000 systems operating on
vehicles in industries such as aggregate, refuse, timber,
and over-the-road.

VULCAN

ON-BOARD SCALES
1800 237-0022

www.vulcanscales.com

106 Circle #101 on Reader Service Card

Future Truck ...

sion system in medium-duty and light-duty markets, and
even heavy-duty to a certain extent,” Braswell says. “Some
of it was precipitated by ever-increasing admissions stan-
dards—most recently 2002 and mostly notably 2007 in the
future. People are thinking, ‘Well, maybe there’s another
way to achieve these things besides continuing to modify
just diesel’” There’s interest in diesel hybrid electric.
There's interest and support from the Bush Administration
on hydrogen fuel-cell technology. Maybe some things with
natural gas will be revisited.

“But the idea of alternate propulsion is now attracting
some attention—particularly with fleets like UPS and
FedEx. I think that's really an interesting way to go. You'll
see, especially on the light-duty side, the big guys—Ford,
GM, Dodge—coming out with some kind of a gasoline hy-
brid electric very soon. They already have plans for 2004-
2005 pickup trucks. This could translate into the medium-
and heavy-duty markets. I think diesel will be around for a
long time, but this whole idea of advanced propulsion is
very interesting.”

 Connector chaos. “The weakest link is the connector,”
he says. “What’s the best connector? We don’t have one.
Packaging connectors on the electrical side is an issue.

“I think there is a real debate whether we need the so-
called 42-volt electrical system. I think even the manufac-
turers are starting to revisit that. That's a misnomer, from
our point of view. It's really a 36-volt system. You can’t find
a 42-volt battery anywhere. They don’t make such an ani-
mal. If you go to an auto parts shop, it's a 12-volt battery. In
Europe, they have 24-volt batteries. The convention has al-
ways been to name the electrical system based on the stor-
age battery. If you're a technician and you hook up a volt
meter and it says 12.0 volts, that’s a dead battery. It's really
a 12.6 battery. Now they have these new electrical systems,
these new 42-volt so-called systems. They decided to name
the electrical system after the charging voltage instead of
the storage-battery voltage. I never got a straight answer as
to why they decided to do that, other than a consortium at
MIT wanted to do it that way.

“This is a classic example of where you're getting confu-
sion for no good reason. Because now, if they continue with
that convention—and this is a Future Truck request—don’t
make it more complicated than it needs to be.

“Going forward, you're going to have technicians look
and say, ‘OK, I've got a 42-volt system and a 12-volt system.
Now, the 42-volt system is supposed to charge at 42 butI'm
looking for a 42wvolt battery that will make it. But on the
other hand, 'm doing the exact opposite on the older sys-
tems. It’s a disparity in nomenclature that doesn’t make any
sense at all. Are they going to convert all the 12-volt sys-
tems into 14.4-volt systems and start calling them that? I
doubt it. I don’t think you'll ever see the battery guys sell 42-
volt batteries when they're really 36-volt batteries. It's hard
enough for a technician to do his job without this kind of
silliness. That's a Future Truck request: Keep it simple for
the technician and customer.”

e Tires. “You're always looking for a better tire,” he says.w

Trailer/Body Builders March 2003



“The rundlat tire is something we've asked for a long time,
and you're starting to see it in the passenger-ar side.

laintaining tire pressure is a big problem for the industry.
“Thether that’s achieved or solved by an automatic inflation
aystem or by the run-flat tire, I don’t know. Under-inflation
.- the main problem, and that's primarily a maintenance

sue. They blame it on retreads a lot. Butit's all tires. Inside
Ayals are getting the least attention, and they’re the ones
«iat perhaps go the most.”

The history

TMC’s Future Truck Committee directs the program by
*{entifying equipment user agenda for future truck design;
ustablishing benchmarks for various aspects of equipment

eliability, maintainability, etc); communicating user needs
"~ industry; and partnering with others to further its goals.

The committee creates task forces to develop position pa-

_ars on user needs and expectations for future vehicle de-
‘ons. These task forces state what users want, leaving man-
wfacturers to determine how, through their own efforts,

_AE and TMC recommended practices, and other industry

-andards development.
There are currently seven active task forces: future elec-
gical, future tire, future propulsion, future cab, future
-ailer, future technician, and future LMV.
The first Tomorrow’s Truck Position Paper was pub-
ashed in 1985 through the Society of Automotive Engineers
3AE) to best reach vehicle engineers at that time. A tech-

sjcal paper was presented at SAE Truck and Bus in 1935,

with a follow-up paper presented in 1987.

The first papers asked for million-mile engine life; cooling
“ystems to last life of engine; improved durability of most
vehicle systems, especially electrical/lighting; braking sys-
_ems that are less maintenance sensitive; better entry and

-gress of vehicle; and improved tire life, fuel economy.

A 1962 truck reliability study showed that the most com-
.non failures (in miles to repair) were electrical (7,885), en-
ine (12,799), fuel (13,884), cooling (13,949), body/chassis
(15K), lubrication (16K), and brakes (32K).
e

A wish list for future trailers:

* 20% weight reduction

e 20-year service life

e No reduction of durability or reliability
X

A 1999 TMC reliability survey showed the probability oi
system failure per year: tires, tubes, liners and valves (64%),
ighting (29%), brakes (18%), cranking (16%), charging
(11%), HVAC (9%), fuel (7%), powerplant (4%), cooling
3.5%).

The survey revealed that 46% of responding fleets have 1-
3% of their vehicles out of service due to unscheduled main-
tenance. This equals about 18,000 TMC member fleet vehi-
cles, accounting for as much as $5 million annually (based
on modest $300 per maintenance event).

In the big picture, TMC members want heavy-duty
Future Trucks to have a service life of 10 years/One

March 2003 www.trailer-bodybuilders.com

Road-Craﬁ " Aluminum Truck Bo\dxes%

5 « Dump bodies 9-12

» 2/3 and 3/4Yd capaci

« 1/4" decks, 3/16" side skins

» Double acting tailgate

* 3/4" x 2" aluminum top

5 hinges and lower latch bars.
4 « 1%" solid lower hinge.

« Built to last, not to be light.

» Grain Bodies 9'-12!

o 1/4" deck, .190 skins

« Side walls fully framed and
removable

- Spreader bar over barn doors

« Aluminum bar lock hardware

« 1" aluminum hinges in bronze
bushings

-« Headboard has removable

window area

» Flatbeds in many shapes
and sizes

* Built to take a scissor hoist
without a problem.

Dealer Inquiries
Welcome
(888)246-5716
(978)422-8870

New England Truck Design Inc. » Sterling, MA
Visit www.road-craft.com for more info.

Circle #102 on Reader Service Card

TAKEA LOAD OFF BETTER

+ Single operator can
now lift 300 pounds.

« Fits inside Ford, Chevy,
or Dodge vans.

« Jnstalls at side or rear
door.

+ Designed to fit around
existing shelving

+ Powerful [2-voit winch
uses web strap to lift

* Stows completely out
to the way

+ Can be shipped UPS
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"/ Million Miles for all vehicle systems. For LM Vs, the design
goal is 250,000 miles or 25 years for all vehicle systems.

TMC fleets have said they are willing to pay up to double
the cost for twice the service life and reliability.

With this understanding, service life expectations can be
shortened if the overall cost of operation is lower by oper-
ating the so-called “throw-away truck.” In this case, a trou-
blefree truck with X-cents per mile of cost guaranteed is
OK in a shorter time/mileage frame. But TMC believes this
approach must apply to the vehicle as a total system.

Requests

Electrical requests from members:

¢ Connector standardization.

¢ Better grounds. As much as 60-70% of electrical failures
are ground-related, surveys and studies show.

¢ Color-coded wiring standards need to be industry-
wide. ' .
¢ Improve reliability, durability, maintainability, and ser-
viceability under all operating conditions.

» Minimize the number of electrical interfaces.

e All circuits should have adequate electrical protection
in case of fault.

¢ Harnesses should allow for installation of additional
equipment.

e Cable/harnesses should meet needs of the application
intended.

Trailer requests from members:

¢ Reduce overall weight by 20%.

o Target trailer full use life of 20-plus years.

* Do not adversely affect maintenance costs.

« Do not reduce reliability, durability to achieve weight
reduction.

» Cost should be acceptable to user.

In the long term, smart trailers must be backwards com-
patible; five-year/500,000-mile troublefree service for all
suspension, brake, and running gear systems; better aero-
dynamics without sacrificing cube; better security systems;
improved corrosion prevention; better durability of
paints/finishes; long-ife lighting standard.

The future

Looking well into the future, these are the long-term fleet
user goals for equipment on Future Trucks:

e 2004: EBS for trucks (currently under test under the
IVD); remote control of reefer climate.

e 2005: Turbocompounding on engines; camless valve
activation on engines;

e 2006: hybrid vehicles in use ($87-million market);
frontal aggressivity regulations (tractors); side under-ride
regulations; alternative fuel mandate for private fleets (ve-
hicles less than 8,500 Ib).

e 2007: engine emissions regulations; EPA requires
15ppm diesel fuel; regenerative braking systems in trucks
capture more than 50% of braking energy; “electric” truck
available, no belt-driven accessories (currently in develop-
ment).

108

e 2009: tare weight of tractor-trailer combinations re-
duced 20%:; rollover avoidance technology available.

e 2006-2010: automatic fire protection systems in heavy
trucks; resonant macrosonic synthesis (RMS) refrigeration
compressors available-acoustic compressor; magnetic re-
frigeration and thermoelectric refrigeration possible; ad-
vanced materials (fireproof liquid crystal polymers, car-
bon/aramid fibers used in commercial vehicle construc-
tion); hydrogenfueled vehicles become cost competitive
with petroleum fueled vehicles; Mach 3 transport in opera-
tion; tilt rotor aircraft in shuttle runs; first segments of in-
telligent vehicle/highway system open; truck stop electrifi-
cation (shore power for trucks) underway on large scale;
electric vehicles in use.

o
‘The people that know are working to het-
ter the industry from beyond just their own

parochial interest.”

—Robert Braswell, TMC technical director
T

¢ 2012-2015: trans-atmospheric aircraft enter service; re-
cyclable plastic components used in making 50% of a pas-
senger vehicle; ceramic engines in commercial vehicles,
require no cooling system; autonomous (driverless) cars on
smart highways.

e 2016-2018: fuel cell vehicles in use; autonomous (dri-
verless) truck convoys using electronic “tow bars” in use.

e 2020: alternate forms of freight movement, e.g. air
freight (perhaps lighter-than-air), high-speed marine ves-
sels, pneumatic tunnels, erode trucking market share; fuel
cell trucks become commercially viable.

Scenarios

The long-term projections for various scenarios of the en-
vironment in which we will be operating:

e 2005: Dow Jones Industrial average reaches 15,000.

e 2006: Last coal mine closes; trucking industry freight
volume hits 8.2 hillion tons; $446.2 billion gross revenues
for the industry; US industry will need 155,000 mechanics
(up from 137,000 in 2001).

e 2011; Software will be able to repair itself.

e 2012: Machine learning—computer programs learn by
trial and error to adjust their behavior—becomes common;
worldwide air cargo business triples over 1993.

e 2015: World population reaches 7.2 billion; computers
evolve to have almost human-like intelligence.

e 2017: Human knowledge exceeded by machine knowl-
edge.

e 2020:; Computers overtake humans in overall intell-
gence; earliest date forecast for 50% of ultimate oil re-
sources expended, decline in production thereafter; truck
traffic doubled over 2000—consultants say as many as 62
million more vehicles on highways in 2020.

e 2020: Half of all goods sold electronically. |

For additional Trailer/Body Builders feafure stories, visit us on the Web 7/

at www.trailer-bodybuilders.com /
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' Competition Creates Fuel-Efficient SUVs

. According to EE. Times, electrical and mechanical en-

| gineering students in the FutureTruck 2003 competition are

| modifying 15 identical 2002 Ford Explorers using virtu-

{ ally any technology, fuel, or construction technique while
maintaining the qualities that made the model popular.
Managed by Argoriiie National Laboratory, the competi-

| tion challenges 15 university teams from the U.S. and

| Canada to re-engineer a mid-size truck or SUV for lower

emissions and 25% better fuel economy.

In the current two-year competition cycle, contestants
have run their vehicles in the first of two performance com-
petitions for fuel efficiency, emissions, acceleration, han-

! dling, consumer acceptance and off-road performance to

! determine the overall winner. Now, more than halfway

' through the challenge, they are further modifying and re-

" fining their entries for the final competition in June.

- Pat Ford, project manager of the FutureTruck program :

' at Ford Motor Co., estimates that traditional design prac-
tices could improve mileage another 5% to 10% in a con-
ventional five-passenger Taurus. But beyond that, he said,

' most future energy savings would probably need to come
from fuel cells and hybrid-electric propulsion systems.

While most of the trucks in the FutureTruck program

! still run internal combustion enginesunder their hoods, the
power plants replacing the original 4-liter V-6 range from
an ethanol-burning four-cylinder, 1.8-liter. turbocharged
Mazda unit to an assortment of compact diesel engines out-
fitted with experimental catalytic soot traps.

The two schools that developed hydrogen fuel cells are .
being forced to move to different technologies after their i

| fuel cell supplier was acquired by General Electric last year, |

I and dropped out of the program. '

Penn State EE students Paul Minear and Jon Weidner
h A
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With a modlfle& 2062 Ford Explorer, their entry inAtHe FutureTruck
2003 competition, are Penn State FE students (from right) Jon
Weidner and Paul Minear with a “fucky Nittany Lion.”

recently brought a hybrid diesel-electric Explorer to a
FutureTruck event at National Instruments Corp. in Aus-
tin, Texas. At first glance, the hybrid looks like a stock
Explorer, but the resemblance fades under the hood, where
alittle four-cylinder 2.5-liter Detroit diesel unit has replaced
the gas-burning 4-liter V-6. It also carries a few dozen
- yards of added plumbing, several mysterious electronics
boxes, and some non-Ford cable bundles that are designed
to carry high amperages. '

A crawl under the vehicle reveals the electric side of
the drive train — a 37kW AC induction motor originally
used as the primary drive in a Solectria Force electric car —
coupled in parallel with the output shaft of the truck’s five-
speed transmission, just ahead of the transfer case.

Most of the Explorer’s stock interior has been left in-
tact, with the lead-acid battery pack tucked neatly in the
rear of the car. One might never suspect the big changes
under the hood except for a few non-stock switches on the
dash and a large cluster of sensing and control modules
shoehorned between the first two passenger seats.

Software remains one of the things still undergoing sig-
nificant change as the car approaches its final configura-
tion for the 2003 competition in June. While all the func-
tions, such as transitions between pure-gas and gas-electric
propulsion and regenerative braking all work, the algorithms
continue to be refined to yield the best efficiency and the
best possible driver experience.

These and other changes, they said, should make the
vehicle perform as well as an out-of-the-box Explorer un-
der most conditions, and perhaps even better. But extended
uphill pulls with a large trailer in tow or highly demanding
off-road conditions will eventually deplete the electric drive
system’s reserves faster than they can be replaced, forcing

%

the car to rely solely on diesel power.

Last year seven of the 15 vehicles matched or bettered
stock SUV mileage.

Ford is preparing to market a hybrid version of its Es-
cape mini-SUV in 2003, Pat Ford said. He said his
company’s goal is to offer it at only a slightly higher cost
than a conventional Escape. It's expected to deliver 29mpg
to 30mpg in city driving and 35mpg to 40mpg on the high-
way. The hybrid Escape caps years of research by Ford but
it also borrows ideas from university research and earlier
student engineering competitions like FutureTruck. _~=~

i
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CWRLEREEd NATICK, Mass., Feb. 26 -- The MathWorks
today announced that for the third straight year, it
is a major sponsor of FutureTruck, joining other
longtime sponsors such as Ford Motor Company
and the U.S. Department of Energy. FutureTruck
challenges student-engineering teams from 15
North American universities to re-engineer a

with Tom Ford Explorer for lower emissions and higher
Y ;ﬁﬁgg‘iﬁ;m fuel economy, while maintaining performance,
Al times Eastarn safety, gnd affordability. To mark its
VNP longstanding  support  for thc? program, The
. MathWorks has also established a special
modeling and simulation competition for
FutureTruck 2003. The MathWorks Modeling
Award competition will be featured at SAE 2003
World Congress, which is being held March 3-6
in Detroit, Michigan.

SAE World Congress to Feature MathWorks
Modeling Competition for FutureTruck

"The MathWorks tools are critical to our student
teams, since accurately modeling their systems is
an essential step in developing a sophisticated

qttp://www.theautochannel.com/news/2003/02/26/155979.html 4/10/03



“he MathWorks Joins Ford Motor Company and Department of Energy in Continued Support For Future... Page 2 of 4

control system that makes all the difference in
the ultimate successful product,” said Bob Larsen
of the DOE's Argonne National Laboratory and
director of FutureTruck. "Knowledge of
MATLAB(R) and Simulink(R) are essential for
engineering students worldwide in their training
to become productive professionals. FutureTruck
enables the students to use this multi- purpose
software in a hands-on setting and is great
preparation for a fast- track career."

Underscoring its commitment to advanced
vehicle technology, The MathWorks established
The MathWorks Modeling Award to encourage
student teams to implement a model-based
design approach that saves time and errors,
improves understanding of the complex nature of
a hybrid electric vehicle, and enables the
synergistic operation of the various vehicle
components. Using MATLAB, Simulink, and the
PNGYV Systems Analysis Toolkit (PSAT), the 15
FutureTruck teams will model and simulate
subsystem and overall vehicle behavior; develop,
implement, and test new control strategies; and
assess and optimize component behaviors in the
context of the overall vehicle. PSAT, a state-of-
the-art tool built on MATLAB and Simulink for
vehicle simulation and powertrain analysis, was
developed at Argonne National Laboratory with
support from Ford, General Motors, and
DaimlerChrysler.

To compete for the Modeling Award, the
FutureTruck teams will be judged on their
abilities to develop MATLAB and Simulink
models of the engine, motor, transmission,
controllers, and other subsystems that result in a
more energy- efficient vehicle. Participating
teams will present progress reports to the panel
of judges on March 6 at the SAE World Congress
in Detroit. The session is open to all SAE
conference attendees.

The MathWorks, which donated its software to
each team, will announce the Modeling Award
winners at the FutureTruck 2003 competition,
which takes place June 2-12 at Ford Motor
Company's Michigan Proving Ground in Romeo,
Michigan.

"The MathWorks supports the technological,

utp://www .theautochannel.com/news/2003/02/26/155979 html 4/10/03
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educational, and environmental advances that
FutureTruck facilitates, which is why we have
supported the competition for the past three
years," said Cleve Moler, Chief Scientist at The
MathWorks and creator of MATLAB. "We hope
that our contribution to FutureTruck will
encourage the ideas and skills of these students
as they design innovative engineering solutions
while improving the earth's atmosphere and
saving natural resources."

SAE World Congress attendees are invited to
visit The MathWorks in booth # 1814.

About Future Truck

FutureTruck is a unique four-year engineering
program that brings together the resources of
industry, government, and academia in a
cooperative effort to address important
environmental and energy-related issues posed
by the growing demand for SUVs. FutureTruck
student teams are challenged to redesign their
vehicle for lower emissions and 25 percent
higher fuel economy. This unique competition
demonstrates how industry, government, and
academia can develop more energy-efficient and
greener automotive technologies to improve the
economy and the environment. For more
information about this unique competition, visit
www.futuretruck.org.

About The MathWorks

The MathWorks is the world's leading developer
of technical computing software for engineers
and scientists in .industry, government, and
education. With an extensive product set based
on MATLAB and Simulink, The MathWorks
provides software and services to solve
challenging problems and accelerate innovation
in automotive, aerospace, communications,
financial services, biotechnology, -electronics,
instrumentation, process, and other industries.
The MathWorks was founded in 1984 and
employs more than 1,000 people worldwide, with
headquarters in Natick, Massachusetts. For
additional information, visit
www.mathworks.com.

MATLAB, Simulink, Stateflow, Handle

“utp://www.theautochannel.com/news/2003/02/26/155979 .html 4/10/03
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Graphics, and Real-Time Workshop are
registered trademarks, and TargetBox is a
trademark of The MathWorks, Inc. Other product
or brand names are trademarks or registered
trademarks of their respective holders.

Press Contacts:
Dave Smith

The MathWorks, Inc.
(508) 647-7427
daves@mathworks. com

Kara Santangelo

Sterling Hager, Inc.

{(617) 926-6665 ext.292
ksantangelo@sterlinghager.com
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-he Mathworks Joins Ford Motor Company

y PRNewswire
“ebruary 26, 2003 (9:31 a.m. EST)
JRL: http://www.eet.com/story/59677

‘he MathWorks Joins Ford Motor Company and Department of Energy in Continued Support For FutureTruck
Competition

AE World Congress to Feature MathWorks Modeling Competition for FutureTruck

NATICK, Mass., Feb. 26 /PRNewswire/ -- The MathWorks today announced that for the third straight year, it is a
.aajor sponsor of FutureTruck, joining other longtime sponsors such as Ford Motor Company and the U.S.
epartment of Energy. FutureTruck challenges student-engineering teams from 15 North American universities to
ve-engineer a Ford Explorer for lower emissions and higher fuel economy, while maintaining performance, safety,
«nd affordability. To mark its longstanding support for the program, The MathWorks has also established a
secial modeling and simulation competition for FutureTruck 2003. The MathWorks Modeling Award competition
~vill be featured at SAE 2003 World Congress, which is being held March 3-6 in Detroit, Michigan. (Photo:
attp://www.newscom.com/cgi-bin/prnh/20030226/NEW013 http://www.newscom.com/cgi-
:n/prnh/20030110/MTWLOGO ) "The MathWorks tools are critical to our student teams, since accurately
~odeling their systems is an essential step in developing a sophisticated control system that makes all the
difference in the ultimate successful product,” said Bob Larsen of the DOE's Argonne National Laboratory and
irector of FutureTruck. "Knowledge of MATLAB(R) and Simulink(R) are essential for engineering students
‘orldwide in their training to become productive professionals. FutureTruck enables the students to use this
nulti- purpose software in a hands-on setting and is great preparation for a fast- track career." Underscoring its
smmitment to advanced vehicle technology, The MathWorks established The MathWorks Modeling Award to
ncourage student teams to implement a model-based design approach that saves time and errors, improves
understanding of the complex nature of a hybrid electric vehicle, and enables the synergistic operation of the
arious vehicle components. Using MATLAB, Simulink, and the PNGV Systems Analysis Toolkit (PSAT), the 15
“ttureTruck teams will model and simulate subsystem and overall vehicle behavior; develop, implement, and test
new control strategies; and assess and optimize component behaviors in the context of the overall vehicle. PSAT,
- state-of-the-art tool built on MATLAB and Simulink for vehicle simulation and powertrain analysis, was
2veloped at Argonne National Laboratory with support from Ford, General Motors, and DaimlerChrysler. To
~ompete for the Modeling Award, the FutureTruck teams will be judged on their abilities to develop MATLAB and
oimulink models of the engine, motor, transmission, controllers, and other subsystems that result in a more
1ergy- efficient vehicle. Participating teams will present progress reports to the panel of judges on March 6 at
“he SAE World Congress in Detroit. The session is open to all SAE conference attendees. The MathWorks, which
wonated its software to each team, will announce the Modeling Award winners at the FutureTruck 2003
- »mpetition, which takes place June 2-12 at Ford Motor Company's Michigan Proving Ground in Romeo, Michigan.
"The MathWorks supports the technological, educational, and environmental advances that FutureTruck
‘acilitates, which is why we have supported the competition for the past three years," said Cleve Moler, Chief
cientist at The MathWorks and creator of MATLAB. "We hope that our contribution to FutureTruck will encourage
"e ideas and skills of these students as they design innovative engineering solutions while improving the earth's
atmosphere and saving natural resources.” SAE World Congress attendees are invited to visit The MathWorks in
Joth # 1814,

“bout Future Truck FutureTruck is a unique four-year engineering program that brings together the resources of

widustry, government, and academia in a cooperative effort to address important environmental and energy-
:lated issues posed by the growing demand for SUVs. FutureTruck student teams are challenged to redesign
Yieir vehicle for lower emissions and 25 percent higher fuel economy. This unique competition demonstrates how

ﬁttp :/l'www.eetimes.com/printableArticle?doc_1d=59677 3/13/03
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idustry, government, and academia can develop more energy-efficient and greener automotive technologies to
‘mprove the economy and the environment. For more information about this unique competition, visit
www.futuretruck.org.

bout The MathWorks The MathWorks is the world's leading developer of technical computing software for
sngineers and scientists in industry, government, and education. With an extensive product set based on MATLAB
«nd Simulink, The MathWorks provides software and services to solve challenging problems and accelerate

inovation in automotive, aerospace, communications, financial services, biotechnology, electronics,
‘Mstrumentation, process, and other industries. The MathWorks was founded in 1984 and employs more than
+,000 people worldwide, with headquarters in Natick, Massachusetts. For additional information, visit

ww.mathworks.com. MATLAB, Simulink, Stateflow, Handle Graphics, and Real-Time Workshop are registered
“rademarks, and TargetBox is a trademark of The MathWorks, Inc. Other product or brand names are trademarks
r registered trademarks of their respective holders.

ress Contacts: Dave Smith The MathWorks, Inc. (508) 647-7427 daves@mathworks.com

~ara Santangelo Sterling Hager, Inc. (617) 926-6665 ext.292 ksantangelo@sterlinghager.com

wApi//www.eetimes.com/printableArticle?doc_id=59677 3/13/03
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Hydrogen research: An era of good fuelings?
By THE CALIFORNIA AGGIE EDITORIAL BOARD

February 04, 2003 - It sounds almost too good to be true: Hydrogen fuel
cells, running on an efficient, virtually inexhaustible and universally
available supply, could provide the nation’s vehicles with clean energy and
wean our government off dependence on foreign oil. Now all we have to do
is build a distribution infrastructure, find an effective way to produce
hydrogen, address safety and storage issues, overcome petroleum interests’
resistance to modifying the national energy base, and convince the
American public to accept hydrogen fuel cells as a viable and cost-effective
technology.

Our society’s dependence on petroleum carries with it entanglements that
make any possibility of alternative fuels a welcome one. Aside from the
obvious environmental issues, a program that encourages the development
of clean transportation resources makes for good foreign policy. With oil
production expected to peak and then decline within the first half of this
century, a workable hydrogen energy economy could effectively insulate
the United States from the inevitable problems an eventual oil shortage
would bring.

For better or worse, Americans are not known for being particularly
patient, and for all the marvels of technology our research institutions and
their industrial partners can produce, fuel cells will not catch on unless the
public sees them as more than a fringe element championed by idealistic
environmentalists and unrealistic emissions legislation.

To that end, the Davis community — both on campus and in the city —
has displayed an admirable willingness to be at the forefront of such
promotion. Specialized parking spaces and electric-car recharging stations
around town, as well as multi-pronged research initiatives at UC Davis,
demonstrate that alternative fuels are more than a passing fad. With the
addition of a fuel-cell-powered Toyota Highlander to its arsenal, UCD’s
Institute of Transportation Studies is primed to bring the fuel cell debate
further from the academic arena into a realistic, practical domain.

However, significant hurdles remain. An infrastructure of hydrogen

production and distribution, which is vital for a so-called hydrogen
economy, is still a long way off. The “market-ready” Toyota Highlander

ttp://www.californiaaggie.com/_articles/5431.taf 2/19/03



“he California Aggie Online PageZ ot 2

prototype, for instance, gets only 120 miles on a full tank — barely half the
range of an average car. And even though hydrogen fuel cells themselves
can be far more efficient than traditional gasoline vehicles, producing
hydrogen gas is an energy-intensive process that currently all but negates a
fuel cell’s advantages.

In light of this, UCD should not drop all other alternative-fuel
technologies, but should aggressively develop them in parallel. For
example, hybrid-electric vehicles, which run on gasoline and electricity,
offer a significant efficiency advantage over gasoline-only vehicles.
Running on standard gasoline and electricity grids, they can use an energy
infrastructure that has existed for years. Practical research programs such as
UCD’s FutureTruck should not fall by the wayside when funding for fuel-
cell programs is ramped up.

The promises of clean, plentiful energy made by supporters of a
hydrogen economy are tantalizing — but until some of the formidable
technical and financial hurdles they face have been cleared, the university
should keep its options open to other alternative-fuel avenues.

nptinting, Banners, Signs, Stickers, Graphic Desigh

Call 758.8342

© 2003 by The California Aggie. All rights reserved.
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National Engineering Week
By

February 19, 2003 - February 18-21 marks the 52nd annual National
Engineering Week. The Engineering Joint Council, which represents all of
the student engineering clubs on campus, will coordinate special events and
activities at UC Davis, including egg drops for local school children and an
exhibition of the low-mileage FutureTruck built by mechanical engineering
students. For a schedule of events and more information, visit
eweek.engineering.ucdavis.edu.

© 2003 by The California Aggie. All rights reserved.
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HEADLINE: Cutting thirst for fuel is their goal;
Aim of student engineers

SOURCE: CanWest News Service

BYLINE: Charles Gal For CanWest News Service

DATELINE: Edmonton

BODY:

Sport utility vehicles aren't known for their fuel efficiency, but a group of University of Alberta students

hopes to change that.

The U of A engineering students are part of a North American competition to re-engineer a conventional
Ford Explorer into a higher-fuel-economy vehicle without sacrificing its performance, utility, safety or
affordability.

The competition is called FutureTruck. Primarily sponsored by Ford Motor Co., it's a collaborative project
of government, industry and academia. The U of A is the only Canadian university in the competition. It's
up against 14 U.S. universities.

"We're aiming for a fuel efficiency of 30 m.p.g.," said Clayton Bond, project leader for the U of A's
FutureTruck team.

(Thirty miles per U.S. gallon is about 7.8 litres per 100 kilometres. Natural Resources Canada lists the
efficiency of the 2002 Explorer at about 16 litres per 100 kilometres for city driving and 11 litres for
highway driving.)

The fuel for the hybrid vehicle is called E85, a blend of 85-per-cent ethanol and 15-per-cent gasoline. All
the competitors are using hybrid electric designs.

At low speeds and mild acceleration, the electric engine will be the main source of power, Bond explains.

As speeds increase, or as acceleration becomes more intense, both the gasoline engine and the electric
one will work together until cruising speeds are reached. Then the gasoline-powered engine will take over.

By using both engine types at different accelerations and speeds, the team hopes to increase fuel
efficiency and lower emissions.

In fact, it aims to meet or surpass the vehicle's current fuel efficiency by at least 25 per cent, a
requirement of the competition.

This year marks the fourth anniversary of the competition and this year's team at the U of A is composed
of about 25 students, each of whom puts in about 10 to 15 hours a week, said Neil Freeman, who was

.1tto://Www.nexis.com/research/search/documentDisolav? docnum=4& ansset=W-WA-A-B-AA-MsSAYVAL.. 3/13/03
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project administrator until late December.

"We seem to spend a lot of time looking for sponsors and trying to get time in shops to do work," said
Keith Boyle, a fourth-year electrical engineering student at the U of A working on the project.

The team needs sponsors, because money is scarce.

"Say we need to buy a part," Boyle said. "A lot of our decisions are based on what is available as opposed
to what we would really like to put into it. Sometimes you just have to settle for second best.”

As an electrical engineer on a mechanical engineering project, Boyle soon discovered there was a lot of
computer programming and electrical work involved in what initially seemed like a mechanical project.
Now, he and five members work on the project's "controls" systems.

"I had to learn how gas engines deliver power to the powertrain, which is something that would be taught
to a mechanical engineer but not necessarily to an electrical engineer," he said.

But the FutureTruck team is not completely made up of engineering students. Richard Bubalo is a
year arts student who recently joined the team to help with marketing and fundraising.

"If I can help out on this project from what I learned in school and I don't need to be an engineer to do it,
that's great," Bubalo said.

Lithium ion batteries

Matt Cannon, a science student on the project, explained that the vehicle is powered by lithium ion
batteries produced by Wourley Batteries. Wourley donated the batteries to last year's project, which
continued into this year. The team chose the batteries, because of their high cycle-life, or durability and
peak power.

The team now is looking for a special lithium ion charger to replace the old one from last year.

"There are other hybrids out there but they're smaller vehicles,” Cannon said. "If we could make this Ford
Explorer powerful and yet hybrid, that would be great for the average person.”

The Explorer came with a stock six-cylinder, 4.0-litre engine, which the team will replace with a 2.0-litre,
four-cylinder Ford Focus engine (Z Tech). It will add an electric motor and fuel cells that will power the
vehicle.

Ford supplied the competing teams with 2002 Ford Explorers, as well as $10,000 in seed money. The U of
A team needs a total of $75,000 to finish the project. It has raised $55,000 of that on its own from local
city sponsors.

Toyota announced recently it will make hybrid automobiles in all of its lines by 2012. This type of
competition can influence what goes into vehicles of the future.

GRAPHIC: INVESTMENT IN FUTURE: Neil Freeman, right and Clayton Bond hope to make this Ford
Explorer at least 25 per cent more fuel efficient. CanWest News Photo: Charles Gal

LOAD-DATE: February 11, 2003
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‘Green’ means g0 smart in SUV project

hen engineering students from across the
continent gathered last month in a dark-
enedroom at National Instruments Corp.

in Austin, Texas, they were quietly soaking up the
technologies that will gointo their unusual design
BY LEE GOLDRERG  _  project: a fuel-efficient,
environmentally friendly sport utility vehicle. As

_ participants in the FutureTruck 2003 competi-

tion, these electrical andmechanical engineering
students are modifying 15 identical 2002 Ford Ex-
plorersusing virtually any technology, fuelor con-
struction technique while maintaining the quali-
ties that made the vehicle ahitin-the first place.
Managed by Argonne National Laboratory, Fu-
tureTruck challenges 15 university teams fromthe
United States and Canadato re-engineer amidsize
truck or SUV for lower emissions and 25 percent
better fuel economy. With light trucks or SUVs

- Penn State EE stu-

2002 Ford Explorer.

accounting for more than half of the new-vehicle
sales in the United States, the technologies the
students are using could be critical both in reduc-
ing fuel consumption and cleaning the air.

In the current two-year competition cycle, con-
testants have already run their vehicles in the
first of two performance “bake-offs” that factorin
fuel efficiency, emissions, acceleration, handling,
consumer acceptance and
off-road performance to
detefmine the overall win-
ner. Now a bit more than
halfway through the chal-
lenge, they are further
modlfylng and refining
their entries for the final
contpetitionlater thisyear.

PatFord, project manag-
er of the FutureTruck pro-
g'rgm atFord Motor Co., es-
ur)%xated that traditional de-
signn practices could im-
prove mileage another 5 to
10percentinaconvention-
al five-passenger Taurus.
But beyond that, he said,
most future energy savings
would probably have to
come from so-called exotic
technologies, such as fuel
cells and hybrid-electric
propulsion systems.

Today’s hybrid-electric
vehicles use conventional
internal combustion en-
gines but add an electric-
drive subsystem to provide
bursts of power for accel-
eration and climbing hills.
Thatletsthemuse a small-

dents Paul Minear and
Jon Weidner with
their entry, a modified

- er, lighter gasoline engine that can still maintain

the car at cruise speeds. Surplus engine power,

_and energyrecovered from dynamic braking, are

turned backinto electricity »» CONTINUED ON PAGE HOV\
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Green’s the gti sign in FutureTruck

> > CONTINUED FROM PAGE 79

" and pumped back into a bat-
tery {or supercapacitor} for
the next hill or stoplight.

* Depending on the specifics -

of the hybrid technology,
manufacturers expecta 25 to
50 percentimprovementina
vehicle’s overall fuel efficien-
cy, with most of the gains
coming in stop-and-go traf-
fic. Roughly half the savings
will be realized from engine
downsizing, while 20 to 30
percent will come from re-
generative energy capture.
The rest of the efficiency

gains will rely on sophisticat- .

-ed engine control features,
such as allowing the engine to
run in a tighter rpm range
and letting it turn off and on

at stoplights and other low-

demand situations.

" Theonce-stocktruckshave
evolved to incorporate an
interesting cross-section of
clean-burning, high-efficien-
cy propulsion systems. While

most of the trucks still run -

internal combustion engines
“under their hoods, the power
plants replacing the original
4-liter V-6 range from an
ethanol-burning four-cylin-
der, 1.8-iter turbocharged
Mazda unit to an assortment
of compact diesel engines out-
fitted with experimental cat-
alytic soot traps. Most of the
diesels also burn a “biodiesel
. blend(35/65) of soy-derived,
petroleum-based fuel.

Unfortunately, the two
schools that developed hy-
drogen fuel cells had to move
on to different technologies
after their fuel cell supplier
wasacquired by General Elec-
triclastyear, and dropped out
ofthe program.

To manage all their addi-
tional systems, the vehicles
pack a bunch of extra elec-
tronics. While a stock vehicle
uses specially built automo-
tive-controlmodules, the stu-
dent prototypes make heavy
use of data-acquisition and
control modules supplied by
National Instruments as part
of its sponsorship role: Peter
Zogas, vice president of sales
atNational, said the ruggedi-
zed PC-based instrumenta-
tion modules offer aquick way
to develop control algorithms
forvehicle management.

Penn State EE students
Paul Minear and Jon Weidner
broughta hybrid diesel-elec-

tric Explorer to Austin. At

first glance, it looks like a
stock Explorer, but the re-
semblance fades under the
hood, where a little four-
cylinder 2.5-liter Detroit
Diesel unitis tucked in where
the gas-burning 4-liter V-6
ufsed to be. The modified Ex-
plorer also carries a few
dozen yards of added plumb-
ing, several mysterious elec-
tronies boxes and some non-
Ford cable bundles that are
obviously designed to carry
high amperages. :

A crawlunder the creation
reveals the electric side of
the drive train-a 37-kW ac
induction motor originally
used as the primary drive in
aSolectria Force electric car.

- It’s coupled in parallel with

the output shaft of the
truck’s five-speed transmis-
sion, just ahead of the trans-
fer case..

Most of the Explorer’s
stock interior has been left
intact, with the lead-acid bat-
tery pack tucked neatly in

herear ofthe car. One might
neversuspect the big changes
under the hood except for a
few nonstock switches on the
dash and a large cluster of
sensing and control modules
that have been shoehorned
between the first two passen-
ger seats. The electronics
content is well-positioned
to make the frequent tweak-
mg and reprogramming with
new software uploads fast
and easy.
Software tweaking

Software remains one of the
things stll undergoing sig-
mﬁcant change as the car
aPproaches its final configu-

raton for the 2003 com-

petition in June. While all the
functons, such as transitions
between pure-gas and gas-
electric propulsion and re-
generative braking all work,
the algorithms continue tobe
rcﬁned to yield the best effi-
mency and the best possible
driver experience.

, Exceptfor the diesel’s perk-

mg noise on startup, which
soon faded, driving this Ex-
plorer was indistinguishable
from a conventional SUV,

¢ With the truck in second
gear and the pedal to the

.. floor, there was a very slight
hesitation as the diesel ad- -

justed totheload and the elec-
tricdrive system decided what

‘to do. Once the systems maw

up their mind, the Explorer
began to doits stuff. The four-
cylinder hybrid feltvery much
like the other V-6-powered
light trucks and SUVs.
Deceleration and braking
were smooth and effective.
‘Weidnerblamed a slight hes-
itation on a shortcoming of
the control system, which
tead throttle position and
blended the electric power
into the drive train. He and
Minear said the new throttle
hardware and matching soft-
ware will have sufficient
granularity to fully mask the
slight hesitation from the
diesel and seamlessly blend
the two power systems by the
final competition in June.
These and other changes,
they said, should make the
vehicle perform aswell as an
out-of-the-box Explorer un-
dermost conditions, and per-
haps evenbetter. Butextend-
ed uphill pulls with a large
trailer in tow or highly de-

manding off-road conditions
will eventually deplete the
electric drive system’s re-
serves faster than they canbe
replaced, forcing the car to
rely solely on diesel power.

Mileage, cost

Last year, when the trucks
were not fully modified ‘or
fine-tuned, seven of the 15
vehicles matched or bettered
stock SUV mileage.

Fordis preparing to market
a hybrid version of its Escape
mini-SUVsometimein 2003,
Pat Ford said. He said his
company’s goalisto offeritac
only a slightly higher cost
than a conventional Escape.
It’s expected to deliver 29 to
30 mpg in city driving and 35
to 40 mpg on the highway.

The hybrid Escape caps
years of research by Ford but
it also borrows ideas from
universityresearch and earli-
er student engineering com-
petitions like FutureTruck./
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Is Your Career
on Target?

—ompetition looks to create fuel-efficient SUVs
oy Lee Goldberg, EE Times

3b 7, 2003 (9:39 AM)
"IRL: http://www.eetimes.com/story/OEG2003020750031

./hen engineering students from across the continent gathered last month in a darkened room at National
1struments Corp. in Austin, Texas, they were quietly soaking up the technologies that will go into their unusual
-esign project: a fuel-efficient, environmentally friendly sport utility vehicle. As participants in the FutureTruck
-003 competition, these electrical and mechanical engineering students are modifying 15 identical 2002 Ford
xplorers using virtually any technology, fuel or construction technique while maintaining the qualities that made
*he vehicle a hit in the first place.

.anaged by Argonne National Laboratory, FutureTruck challenges 15 university teams from the United States

nd Canada to re-engineer a midsize truck or SUV for lower emissions and 25 percent better fuel economy. With
ught trucks or SUVs accounting for more than half of the new-vehicle sales in the United States, the technologies
-ae students are using could be critical both in reducing fuel consumption and keeping the air cleaner.

"n the current two-year competition cycle, contestants have already run their vehicles in the first of two
werformance "bake-offs" that factor in fuel efficiency, emissions, acceleration, handling, consumer acceptance

1d off-road performance to determine the overall winner. Now, a bit more than halfway through the challenge,
“hey are further modifying and refining their entries for the final competition later this year.

.raditional and exotic methods

"at Ford, project manager of the FutureTruck program at Ford Motor Co., estimated that traditional design
uractices could improve mileage another 5 to 10 percent in a conventional five-passenger Taurus. But beyond

1at, he said, most future energy savings would probably have to come from so-called exotic technologies, such
~s fuel cells and hybrid-electric propulsion systems.

.oday's hybrid-electric vehicles use conventional internal combustion engines but add an electric-drive subsystem
v provide bursts of power for acceleration and climbing hills. That lets them use a smaller, lighter gasoline

=ngine that can still maintain the car at cruise speeds. Surplus engine power, and energy recovered from

wynhamic braking, are turned back into electricity and pumped back into a battery (or supercapacitor) for the next
‘Il or stoplight.

wepending on the specifics of the hybrid technology, manufacturers expect a 25 to 50 percent improvement in a
2hicle's overall fuel efficiency, with most of the gains coming in stop-and-go traffic. Roughly half the savings will
2 realized from engine downsizing, while 20 to 30 percent will come from regenerative energy capture. The rest

of the efficiency gains will rely on sophisticated engine control features, such as allowing the engine to run in a

-.ghter rpom range and letting it turn off and on at stoplights and other low-demand situations.

The once-stock trucks in the FutureTruck program have evolved to incorporate an interesting cross-section of
wiean-burning, high-efficiency propulsion systems. While most of the trucks still run internal combustion engines
ader their hoods, the power plants replacing the original 4-liter V-6 range from an ethanol-burning four-
vlinder, 1.8-liter turbocharged Mazda unit to an assortment of compact diesel engines outfitted with
=xperimental catalytic soot traps. Most of the diesels also burn a "biodiesel blend" (35/65) of soy-derived,
_atroleum-based fuel.

Ttto:/fwww.eet.com/orintable Article?doc 1d=OEG20030207S0031 2/20/03
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he two schools that developed hydrogen fuel cells had to move on to different technologies after their fuel cell
-.upplier was acquired by General Electric last year, and dropped out of the program.

"o manage all their additional systems, the vehicles pack a bunch of extra electronics. While a stock vehicle uses
specially built automotive-control modules, the student prototypes make heavy use of data-acquisition and
antrol modules supplied by National Instruments as part of its sponsorship role. Peter Zogas, vice president of
‘ales at National, said the ruggedized PC-based instrumentation modules offer a quick way to develop control
algorithms for vehicle management.

enn State EE students Paul Minear and Jon Weidner brought a hybrid diesel-electric Explorer to Austin. At first
~lance, it looks like a stock Explorer, but the resemblance fades under the hood, where a little four-cylinder 2.5-
.ter Detroit Diesel unit is tucked in where the gas-burning 4-liter V-6 used to be. The modified Explorer also

arries a few dozen yards of added plumbing, several mysterious electronics boxes and some non-Ford cable
“undles that are obviously designed to carry high amperages.

. crawl under the creation reveals the electric side of the drive train — a 37-kW ac induction motor originally
sed as the primary drive in a Solectria Force electric car. It's coupled in parallel with the output shaft of the
rruck's five-speed transmission, just ahead of the transfer case.

iost of the Explorer's stock interior has been left intact, with the lead-acid battery pack tucked neatly in the rear
~f the car. One might never suspect the big changes under the hood except for a few non-stock switches on the
Jash and a large cluster of sensing and control modules that have been shoehorned between the first two
assenger seats. The electronics content is well-positioned to make the frequent tweaking and reprogramming
vith new software uploads fast and easy.

Loftware remains one of the things still undergoing significant change as the car approaches its final

anfiguration for the 2003 competition in June. While all the functions, such as transitions between pure-gas and
Tas-electric propulsion and regenerative braking all work, the algorithms continue to be refined to yield the best
fficiency and the best possible driver experience.

Yoad test

-xcept for the diesel's perking noise on startup, which soon faded, driving this Explorer was indistinguishable
'om a conventional SUV.

with the truck in second gear and the pedal to the floor, there was a very slight hesitation as the diesel adjusted
) the load and the electric drive system decided what to do. Once the systems made up their mind, the Explorer
egan to do its stuff. The four-cylinder hybrid felt very much like the other V-6-powered light trucks and SUVs.

—eceleration and braking were smooth and effective. Weidner blamed a slight hesitation on a shortcoming of the
»ntrol system, which read throttle position and blended the electric power into the drive train. He and Minear
“aid the new throttle hardware and matching software will have sufficient granularity to fully mask the slight

.esitation from the diesel and seamiessly blend the two power systems by the final competition in June.

“hese and other changes, they said, should make the vehicle perform as well as an out-of-the-box Explorer

"inder most conditions, and perhaps even better. But extended uphill pulls with a large trailer in tow or highly

~emanding off-road conditions will eventually deplete the electric drive system's reserves faster than they can be
wplaced, forcing the car to rely solely on diesel power.

~ileage, cost

ast year, when the trucks were not fully modified or fine-tuned, seven of the 15 vehicles matched or bettered
~tock SUV mileage.

“ttp://lwww.eet.com/printableArticle?doc id=OEG20030207S0031 } 2/20/03
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assortment of compact diesel engines outfitted with experimental catalytic soot traps. Most of the
diesels also burn a "biodiesel biend" (35/65) of soy-derived, petroleum-based fuel.

The two schools that developed hydrogen fuel cells had to move on to different technologies after
their fuel cell supplier was acquired by General Electric last year, and dropped out of the program.

To manage all their additional systems, the vehicles pack a bunch of extra electronics. While a
stock vehicle uses specially built automotive-control modules, the student prototypes make heavy
use of data-acquisition and control modules supplied by National Instruments as part of its
sponsorship role. Peter Zogas, vice president of sales at National, said the ruggedized PC-based
instrumentation modules offer a quick way to develop control algorithms for vehicle management.

Penn State EE students Paul Minear and Jon Weidner brought a hybrid diesel-electric Explorer to
Austin. At first glance, it looks like a stock Explorer, but the resemblance fades under the hood,
where a little four-cylinder 2.5-liter Detroit Diesel unit is tucked in where the gas-burning 4-liter V-
6 used to be. The modified Explorer also carries a few dozen yards of added plumbing, several
mysterious electronics boxes and some non-Ford cable bundles that are obviously designed to
carry high amperages.

A crawl under the creation reveals the electric side of the drive train — a 37-kW ac induction motor
originally used as the primary drive in a Solectria Force electric car. It's coupled in parallel with the
output shaft of the truck's five-speed transmission, just ahead of the transfer case.

Most of the Explorer's stock interior has been left intact, with the lead-acid battery pack tucked
neatly in the rear of the car. One might never suspect the big changes under the hood except for a
few non-stock switches on the dash and a large cluster of sensing and control modules that have
been shoehorned between the first two passenger seats. The electronics content is well-positioned
to make the frequent tweaking and reprogramming with new software uploads fast and easy.

Software remains one of the things still undergoing significant change as the car approaches its
final configuration for the 2003 competition in June. While all the functions, such as transitions

between pure-gas and gas-electric propulsion and regenerative braking all work, the algorithms
continue to be refined to yield the best efficiency and the best possible driver experience.

Road test

Except for the diesel's perking noise on startup, which soon faded, driving this Explorer was
indistinguishable from a conventional SUV.

With the truck in second gear and the pedal to the floor, there was a very slight hesitation as the
diesel adjusted to the load and the electric drive system decided what to do. Once the systems
made up their mind, the Explorer began to do its stuff. The four-cylinder hybrid felt very much like
the other V-6-powered light trucks and SUVs.

Deceleration and braking were smooth and effective. Weidner blamed a slight hesitation on a
shortcoming of the control system, which read throttle position and blended the electric power into
the drive train. He and Minear said the new throttle hardware and matching software will have
sufficient granularity to fully mask the slight hesitation from the diesel and seamlessly blend the
two power systems by the final competition in June.

These and other changes, they said, should make the vehicle perform as well as an out-of-the-box
Explorer under most conditions, and perhaps even better. But extended uphill pulls with a large
trailer in tow or highly demanding off-road conditions will eventually deplete the electric drive
system's reserves faster than they can be replaced, forcing the car to rely solely on diesel power.

http://www.theworkcircuit.com/printableArticle?doc id=0OEG2003020750031 3/27/2003



Competition looks to create fuel-efficient SUVs Page 3 0of 3

Mileage, cost

Last year, when the trucks were not fully modified or fine-tuned, seven of the 15 vehicles matched
or bettered stock SUV mileage.

Ford is preparing to market a hybrid version of its Escape mini-SUV some time in 2003, Pat Ford
said. He said his company's goal is to offer it at only a slightly higher cost than a conventional
Escape. It's expected to deliver 29 to 30 mpg in city driving and 35 to 40 mpg on the highway.

The hybrid Escape caps years of research by Ford but it also borrows ideas from university
research and earlier student engineering competitions like FutureTruck.

Copyright © 2003 CMP Media, LLC | Privacy Statement

http://www.theworkcircuit.com/printable Article?doc_1d=0EG2003020750031 3/27/2003



258540 MAGAZINE
ELECTRONIC ENGINEERING

TIMES
Manhasset, NY
Clre~ 160,310

Weakly

FEBRUARY 3, 2003

RN

Bacon’s



)>> CONTINUED F
job site, or to; haul
- andtheir f

" my tax. do]lars—-espemallywhe'
much better solutlons are clos

Acasein 1')()i'r'n't'i thie
tric hybrid Ford Explorer proto-
k

event, co-$po
Dept. ofEnergy G

and National Instruments, that

challenges teams of engineering
students to modify a prodiction
SUV to deliverbettermileage -

w1th It sacnﬁcmg dnvabﬂny,'

The Tig I drove was aworkm
progress,vath acitelittle 251,
diesel engine shoehorned under
the hood arid a bunch of bexes:
donated by National Instruments
to stand in forthe system control -
ASIGs thata production vehicle
woulduse. Nevertheless, the re-
sults were imipressive. Evenwith -
“the software in rough shape, the
carwas ahoot to drive-and a tad
quicker than a production Ex-
~ plorer. All this, and 30 mpg;

~ Much.of what isbeinglearned
here willbe put'to use when Ford
launches its new hybrid-powered *
Escape next year. And if our gov-

ernment s misguided policies

cials today: ‘If'}?ou feelThave not
gottenmyshare 6fhate mail,
send youriquestions, and sugges-
tiofisfor better topics to: Igold-
berg@ een-elecm:omcs com.




rowse Disi)lay Page 1 of 2

™ Copyright 2003 Reed Business Information US, a division of Reed Elsevier Inc.
All Rights Reserved
R and D

February 01, 2003
SECTION: Data Management and Analysis; Pg. 20
LENGTH: 683 words
HEADLINE: Students Making Cleaner SUVs
BYLINE: Tim Studt

BODY:

Students from 15 top US engineering schools will be making use of all their training to win the
FutureTruck competition this coming June. The four-year engineering program, sponsored by the Dept.
of Energy, Ford Motor Co., Dearborn, Mich., General Motors, Detroit, and National Instruments, Austin,
Texas require teams to convert a stock SUV into a cleaner running vehicle in less than six months.

For 2002 and 2003, Ford Motor Co. has supplied Explorer SUVs as the test vehicles. Each team is
chalienged to increase the SUV's gas mileage without reducing performance, utility, or consumer appeal.
The vehicles must also be able to pull a 900-kg trailer, negotiate off-road obstacles, maintain some level
of acceleration, and provide seating for at least five adults. All of the teams in FutureTruck 2003 are
converting the Explorer's conventional gasocline internal combustion engines into hybrid electric vehicle
(HEV) propulsion designs.

To re-engineer the SUVs, the teams make use of lightweight composite materials, fuel cells, various
battery configurations, alternative fuels (including ethanol, biodiesel, and hydrogen), and a number of
transmission systems.

To aid the design and development, each group is also provided with National Instruments' LabVIEW
software and hardware tools for monitoring their development programs. How the individual teams make
use of the NI (and other) donations is totally up to them. "Some teams use our tools to just collect
experimental data," says Michael Zeller, NI's academic relations manager. "Others use it as an integrated
automated control system." NI sponsored a FutureTruck Summit for the teams in January at its Austin
headquarters, where the teams received a short training program in LabVIEW.

The 10-day FutureTruck competition in June will be held at Ford's Michigan Proving Ground. It includes a
safety inspection, acceleration and on-road fuel economy events, off-road performance tests, trailer
towing, and static oral and design presentations. To encourage the teams to develop technologies that
reduce total cycle greenhouse emissions, there is also an event that measures "upstream fuel-cycle
emissions (caused during the production and delivery of a fuel). Points are given for each part and more
than two-dozen awards are presented for everything from best performance and dynamic handling to best
appearance and best consumer acceptance.

The program is managed by Argonne (Ill.) National Laboratory‘s Center for Transportation Research.
Secondary sponsors include the National Science Foundation, Cisco Systems, ArvinMeritor, Delphi, The
MathWorks, Ricardo, California Air Resources Board, Goodyear, Renewable Fuels Association, and even
the Wisconsin Soybean Marketing Board.

This year's program is the concluding segment of the four-year program, although, due to its success,
some participants and sponsors are already lobbying for a one-year extension. Overall point winners in
previous years have included West Virginia Univ. and the Univ. of Maryland (tie) in 2000, the Univ. of

California at Davis (2001), and the Univ. of Wisconsin at Madison (2002).

“ttp://www.nexis.com/research/search/documentDisplay? docnum=8& ansset=W-WA-A-B-AA-MsSAYVL.. 3/13/03
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Both General Motors (who supplied Chevrolet Suburban SUVs for the first two years of the program) and
Ford have benefited from their sponsorship of the program by obtaining additional insights into the results
of variations and extensions of the hybrid re-engineering process. Their own R&D staffs normally work on
these projects, but don't always have the time or resources to fully exploit all their various aspects.

Another added benefit for the sponsors is that it has become an excellent source of high-potential new
employees, according to NI's Zeller. "We and some of the automotive companies have already hired some
of the team members. If they can maintain a full school course load and still find the time to help develop
these vehicle transformations, we know they're the type of engineers that would fit well into our
company."

Resources

*FutureTruck Program,202-586-1573,www.futuretruck.org

*National Instruments,800-258-7022,www.ni.com
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HEADLINE: U of A students in fuel-efficiency race: University joins contest to make a sport utility that's
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BODY:
EDMONTON - Sport utility vehicles aren't known for their fuel efficiency, but a group of University of
Alberta students hopes to change that.

The U of A engineering students are part of a North American competition to re-engineer a conventional
Ford Explorer into a higher-fuel-economy vehicle without sacrificing its performance, utility, safety or
affordability.

The competition is called FutureTruck. Primarily sponsored by Ford Motor Co., it's a collaborative project
of government, industry and academia. The U of A is the only Canadian university in the competition. It's
up against 14 U.S. universities.

"We're aiming for a fuel efficiency of 30 m.p.g.," said Clayton Bond, project leader for the U of A's
FutureTruck team.

(Thirty miles per U.S. gallon is about 7.8 litres per 100 kilometres. Natural Resources Canada lists the
efficiency of the 2002 Explorer at about 16 litres per 100 kilometres for city driving and 11 litres for
highway driving.)

The fuel for the hybrid vehicle is called E85, a blend of 85 per cent ethanol and 15 per cent gasoline. All
the competitors are using hybrid electric designs.

At low speeds and mild acceleration, the electric engine will be the main source of power, Bond explains.

As speeds increase, or as acceleration becomes more intense, both the gasoline engine and the electric
one will work together until cruising speeds are reached. Then the gasoline-powered engine will take over.

By using both engine types at different accelerations and speeds, the team hopes to increase fuel
efficiency and lower emissions.

In fact, it aims to meet or surpass the vehicle's current fuel efficiency by at least 25 per cent, a
requirement of the competition.

This year marks the fourth anniversary of the competition, and this year's team at the U of A is composed
of about 25 students, each of whom puts in about 10 to 15 hours a week, said Neil Freeman, who was

http://www.nexis.com/research/search/documentDisplay? docnum=9& ansset=W-WA-A-B-AA-MsSAYVL.. 3/13/03



Jrowse Display Page 2 of 3

project adminstrator until late December.

"We seem to spend a lot of time looking for sponsors, and trying to get time in shops to do work," said
Keith Boyle, a fourth-year electrical engineering student at the U of A working on the project.

The team needs sponsors, because money is scarce.

"Say we need to buy a part," said Boyle. "A lot of our decisions are based on what is available as opposed
to what we would really like to put into it. Sometimes you just have to settle for second best."”

As an electrical engineer on a mechanical engineering project, Boyle soon discovered there was a lot of
computer programming and electrical work involved in what initially seemed like a mechanical project.
Now, he and five members work on the project's "controls" systems.

"At first there's a bit of a learning curve. I had to learn how gas engines deliver power to the powertrain,
which is something that would be taught to a mechanical engineer but not necessarily to an electrical
engineer," he said.

But the FutureTruck team is not completely made up of engineering students. Richard Bubalo is a
year arts student who recently joined the team to help with marketing and fundraising.

"1 feel privileged to work on a project like this," Bubalo said. "If I can help out on this project from what I
learned in school and I don't need to be an engineer to do it, that's great.”

Matt Cannon, a science student on the project, explained that the vehicle is powered by lithium ion
batteries produced by Wourley Batteries. Wourley donated the batteries to last year's project, which
continued into this year. The team chose the batteries, because of their high cycle-life, or durability, and
peak power.

The team now is looking for a special lithium ion charger to replace the old one from last year.

"There are other hybrids out there but they're smaller vehicles," said Cannon. "If we could make this Ford
Explorer powerful and yet hybrid, that would be great for the average person."

The Explorer came with a stock six-cylinder, 4.0-litre engine, which the team will replace with a 2.0-litre,
four-cylinder Ford Focus engine (Z Tech). It will add an electric motor and fuel cells that will power the
vehicle.

Ford supplied the competing teams with 2002 Ford Explorers, as well as $10,000 in seed money. The U of
A team needs a total of $75,000 to finish the project. It has raised $55,000 of that on its own from local
city sponsors.

Toyota announced recently it will make hybrid automobiles in all of its lines by 2012. This type of
competition can influence what goes into vehicles of the future. Bond and Freeman say the Ford
competitions of the early to mid-1990s greatly influenced Ford hybrid engine designs.

The competition ends in June, when the team wiil take its modified Explorer to the United States to be
judged at a test site.

THE SPECS
Vehicle type: 2002 Ford Explorer

Engine type: Inline 4 DOHC

attp://www.nexis.com/research/search/documentDisplay?_docnum=9& _ansset=W-WA-A-B-AA-MsSAY V... 3/13/03
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Motor: DC permanent magnet

Displacement: 2.0L

Motor operating voltage: about 200V

HP: 147

Motor peak output: 60kW

Hybrid drivetrain configuration: Parallel pre-transmission

Torque: 135 ft.-lbs.

Brakes (f/r): anti-lock disc/regenerative

Fuel capacity: 8 U.S. gallons

(30.3L)

Optimal fuel economy: 30 m.p.g. (7.8L per 100 km)

Transmission: 4-speed auto

Steering: rack and pinion

Tires: P235/70R16 Goodyear, low rolling resistance

Length: 189.5"

Height: 71.9"

Wheel base: 113.7"

Safety Features: anti-lock brakes, air bags

GRAPHIC: Colour Photo: Charles Gal, The Journal; Neil Freeman and Clayton Bond hope to make this
Ford Explorer at least 25 per cent more fuel-efficient. They're part of a team of U of A students in a
competition against 14 U.S. universities.; Colour Photo: A rear view of the interior of the 2002 Ford

Explorer.
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Engineering Students Build Gas-Saving SUVs

Tomorrow's SUVs may not look much different than the oties*
“ you see on the road t;'(l)'day,b but engineering students are working -

to ake them run cleaner and farther on atank of gas.w &0
" For the last four years, the U.S,. Department of Energy -

and a plethora of"c,qrporationé have spansored FutureTruck, a’
cotpetition. that .challenges‘ university ‘engineering  departs- |
- ments to rétrofit existing SUVs with cutting-edge technology .

10 improve fuel efficiency and reduce émissions. The challenge

+is to_retrofic, without sactificing other’ artributes customers . -

- demand, including safety. Studerits worked with Cheviolet
Suburbans and Ford Explorets. e

‘ ‘Teams. from 15 universities gathered at jFordfs‘Ariz!'gheih»'.

" Proving Ground in July for safery and dynamic ‘evaluations,. -

then moved to California for emissions tests and’ design- |

competitions. Ten teams qualified Tor the over-the-road fuel
economy part of the conrest, and seven improved the stock
vehicle’s gas mileage, ) C . e
. 'The winning Urii\-(ersity_of Wisconsin team “replaced

theéir Explorer’s gasoline engine with a clean-burning diesel -
engine used in European Land Rovers ;irid;supplgmen{tédi it
*+ with an electric motor. They installed ‘a five-speed manual’’

" *transmission and replaced steel biumper-beams and running

boards with aluminim to lighten the vehicle without reduc- -

- ing size: Their désign improved test-course fuel economy by
50 percent, automotive faculty adviser Glen Bower, said.
Orgahizers admit that wide-scale adoption of such fuel-
_saving, emission-reducing technologies will depend ‘on the
public’s willingness to pay for them. Ford, however, is develop-

|

inga hy_bridjelcctric version of its small Es‘capc‘SUV, and GM :

is modifying prototype Silverados, said Bob ~Larsen,

_ FutureTruck’s executive director gnd director of the Center _for
_Transportation Research at-Argonne National Laboratory. “T -
‘think you will see. that many of the things that PutureTruck

vehicles have will make it to. production in the next five to 10
yeass,” Larsen bgadicted. . IR

. The program also has prepared more than 700 young
engineers to lead future fuel-cfficiency efforcs, Larsen added.
“Many of the graduates from the Thybrid vehicle competition
already are worling: on {the Escape] project,”. Larsen said.
Although eriginally planned as @ four-year-program, Larsen
said he hopes Ford and other spansors -will extend

‘FutureTruck to 2003.
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National Instruments (NI) recently announced that engineering students from 15 North American
universities attended the FutureTruck Summit for advanced technical training last week in Austin, TX.
According to NI, the training event was designed to prepare attendees for the 2003 FutureTruck
competition, which challenges student teams to redesign a Ford Explorer to achieve reduced emissions
and improved fuel economy "without sacrificing performance, utility, safety and affordability."

NI said students attending the recent summit had the opportunity to improve their knowledge of the
LabVIEW graphical development environment and other computer-based tools used to help design more
environmentally friendly sport-utility vehicles (SUVs). Additionally, summit training sessions focused on
the use of virtual instrumentation in helping design engine control and monitoring systems, the electric
vehicle systems featured in Ford Ranger trucks, telematics and wireless networking.

"We are here to gain valuable hands-on experience with NI LabVIEW Real-Time and other virtual
instrumentation technologies to develop a hydrogen-fueled vehicle for the competition," said Virginia
Polytechnic Institute and State University (Virginia Tech) engineering student Bruce Billian. "Learning to
optimize industry-standard tools such as LabVIEW gives us competitive skills that we can apply not only
FutureTruck but also to school engineering projects and future careers."

NI said FutureTruck will culminate in 10 days of judging beginning June 2 at the Ford Michigan Proving
Ground in Romeo, MI and the Allen Park Testing Laboratories in Alien, MI.

Contact: Ernest Martinez, NI, phone 800-258-7022.
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HEADLINE: ...Building a Better SUV

National Instruments Corp. is playing host to 13 student engineering teams as they
compete to come up with a more fuel-efficient sport utility vehicle.

Students from 15 North American universities are re-engineering Ford Explorers for
better fuel efficiency and reduced emissions as part of a four-year program with the U.S.

Department of Energy.

NI donates hardware and software to students in the contest. On Jan. 9 and 10, about 60
students were set to travel to Austin to learn how to use NTs software and tools.
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Students Compete in FutureTruck 2003

Thursday,fJan 09;@ 10:03 PST

AUSTIN, Texas -- Beginning today, engineering students from 15 North /
universities are attending the FutureTruck Summit for advanced technica
sponsored by the Ford Motor Co., the U.S. Department of Energy, and N:
Instruments. The training helps them prepare for the 2003 FutureTruck ¢
which challenges student teams to redesign a Ford Explorer for lower em
higher fuel economy without sacrificing performance, utility, safety and ¢

At the Summit, students also have an opportunity to improve their know
LabVIEW graphical development environment and other computer- basec
to design more environmentally friendly SUVs.

"We are here to gain valuable hands-on experience with NI LabVIEW Ree
other virtual instrumentation technologies to develop a hydrogen- fueled
the competition,” said engineering student Bruce Billian, who leads the F
team from Virginia Tech. "Learning to optimize industry-standard tools si
LabVIEW gives us competitive skills that we can apply not only to Future
also to school engineering projects and future careers."

Ford and the DOE, through its research facility at the Argonne National L
are participating in the training as part of their sponsorship of FutureTruc
done by FutureTruck teams supports the ongoing work of Ford and the D
increasing the fuel efficiency of SUVs while reducing vehicle emissions.

"By attending the FutureTruck Summit, students gain valuable technical
learn to apply virtual instrumentation software and hardware tools to rea
issues such as fuel economy and environmental protection,” said Ray Aln
president of product marketing and academic relations. "We are excited
an active role in FutureTruck because it not only illustrates how engineer
technology to improve everyday life but also helps us in our continuing ¢
to educate and inspire engineers around the world."

During training, students learn how virtual instrumentation tools such as
Real-Time, NI Compact FieldPoint distributed 1/O and other NI data acqu
hardware can help them quickly design engine control and monitoring sy
Ford representatives discuss electric vehicle systems designed for its line
Ranger trucks. Other sessions cover FutureTruck judging requirements, t
and wireless networking.

FutureTruck cuiminates in 10 days of judging that begins June 2 at the F

Proving Ground in Romeo, Mich. and the Allen Park Testing Laboratories
Mich. Vehicle evaluations include technical performance, such as acceler:

3/27/2003
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Get details handling and fuel economy, as well as a thorough review of vehicle desig
here. display and awards ceremony will be held June 12 in conjunction with Fo
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Ford, U.S. Department of Energy, National
Instruments Highlight Latest Technology for
Designing Next-Generation SUVs

Students Competing in FutureTruck 2003 Use LabVIEW to Increase Fuel-Efficiency, Lower

NEWS RELEASE -Jan. 9, 2003~ Beginning today, engineering students from 15 North An
universities are attending the FutureTruck Summit for advanced technical training sponsore
Motor Co., the U.S. Department of Energy, and National Instruments. The training helps the
for the 2003 FutureTruck competition, which challenges student teams to redesign a Ford E
lower emissions and higher fuel economy without sacrificing performance, utility, safety and
affordability.

At the Summit, students also have an opportunity to improve their knowledge of the LabVIE
development environment and other computer-based tools used to design more environmen
SUVs.

"We are here to gain valuable hands-on experience with NI LabVIEW Real-Time and otherv
instrumentation technologies to develop a hydrogen-fueled vehicle for the competition,” saic
student Bruce Billian, who leads the FutureTruck team from Virginia Tech. "Learning to opti
industry-standard tools such as LabVIEW gives us competitive skills that we can apply not o
FutureTruck but also to school engineering projects and future careers."

Ford and the DOE, through its research facility at the Argonne National Laboratory, are part
the training as part of their sponsorship of FutureTruck. Research done by FutureTruck tean
the ongoing work of Ford and the DOE in increasing the fuel efficiency of SUVs while reduci
emissions. As a major sponsor of FutureTruck, NI donates LabVIEW software and measurer
hardware to teams interested in monitoring and controlling their vehicles using virtual instr
which leverage commercially available PC technologies and industry-standard software.

"By attending the FutureTruck Summit, students gain valuable technical skills and learn to a
instrumentation software and hardware tools to real-world issues such as fuel economy and
environmental protection,” said Ray Almgren, NI vice president of product marketing and ac
relations. "We are excited to play such an active role in FutureTruck because it not only illust
engineers can use technology to improve everyday life but also helps us in our continuing co
educate and inspire engineers around the world."

During training, students learn how virtual instrumentation tools such as LabVIEW Real-Tix
Compact FieldPoint distributed I/0 and other NI data acquisition hardware can help them g
engine control and monitoring systems. Also, Ford representatives discuss electric vehicle sy
designed for its line of Ford Ranger trucks. Other sessions cover FutureTruck judging requir
telematics and wireless networking.

FutureTruck culminates in 10 days of judging that begins June 2 at the Ford Michigan Provi
Romeo, Mich. and the Allen Park Testing Laboratories in Allen Park, Mich. Vehicle evaluatic
technical performance, such as acceleration, handling and fuel economy, as well as a thoroug
vehicle designs. A vehicle display and awards ceremony will be held June 12 in conjunction v
Centennial Anniversary in Dearborn, Mich.
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Automationtechies.com - Automation News for January 2003 Page 2 of 2

About FutureTruck

FutureTruck is a unique four-year engineering program that brings together the resources of
government and academia in a cooperative effort to address important environmental and e
issues posed by the growing demand for SUVs. FutureTruck student teams are challenged to
their vehicle for lower emissions and 25 percent higher fuel economy. This unique competiti
demonstrates how industry, government, and academia can develop more energy-efficient a:
automotive technologies to improve the economy and the environment. For more informatic
unique competition, visit www.futuretruck.org.

About National Instruments

For more than 26 years, National Instruments has revolutionized the way engineers and scie
by delivering virtual instrumentation solutions built on rapidly advancing commercial techn.
including industry-standard computers and the Internet. NI increases productivity for custo
worldwide by delivering easy-to-integrate software, such as the NI LabVIEW graphical devel
environment, and modular hardware, such as PXI modules for data acquisition and instrum-
Headquartered in Austin, Texas, NI has more than 3,000 employees and direct operations ir
countries. In 2001, the company sold products to more than 24,000 different companies in 1
countries around the world. For the past four consecutive years, FORTUNE magazine has na
of the 100 best companies to work for in America.

For more information on FutureTruck please visit, ni.com/info and enter "ex3rrx"

Home | About Us | Membership | Services | Advertising | Site Map | Job Index | Search | Conta

NOTICE: Your use of automationtechies.com constitutes your agreement to the Legal Notices, Policies,
Conditions governing its use. You should review these terms before proceeding.

Copyright © 2000-2001 automationtechies.com. automationtechies.com, automationtechies, automationte:
Member-Match are all trade and service marks of automationtechies.com. All Rights Reserved.
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Designing Next-Generation SUVs

Thursday January 8, 10:01 am ET

Students Competing in FutureTruck 2003 Use LabVIEW to
Increase Fuel- Efficiency, Lower Emissions

AUSTIN, Texas, Jan. 9 /PRNewswire-FirstCall/ -- Beginning today, engineering
students from 15 North American universities are attending the FutureTruck Summit
for advanced technical training sponsored by the Ford Motor Co., the U.S.
Department of Energy, and National Instruments (Nasdaq: NATI - News). The
training helps them prepare for the 2003 FutureTruck competition, which challenges
student teams to redesign a Ford Explorer for lower emissions and higher fuel

economy without sacrificing performance, utility, safety and affordability.

‘ " At the Summit, students also
2 g have an opportunity to

g - (0D ' improve their knowledge of
’ Vil the LabVIEW graphical
YEHEW Pﬁg&& development environment
and other computer- based
tools used to design more
environmentally friendly
SUVs.

AﬂV&l‘tlﬁiﬂg |
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"We are here to gain
valuable hands-on
experience with NI LabVIEW
Real- Time and other virtual
instrumentation technologies
to develop a hydrogen-
fueled vehicle for the
competition," said
engineering student Bruce
Billian, who leads the FutureTruck team from Virginia Tech. "Learning to optimize
industry-standard tools such as LabVIEW gives us competitive skills that we can
apply not only to FutureTruck but also to school engineering projects and future
careers.”

! per year

Limited time offer, £100 off!

Ford and the DOE, through its research facility at the Argonne National Laboratory,
are participating in the training as part of their sponsorship of FutureTruck. Research
done by FutureTruck teams supports the ongoing work of Ford and the DOE in
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increasing the fuel efficiency of SUVs while reducing vehicle emissions. As a major
sponsor of FutureTruck, NI donates LabVIEW software and measurement hardware
to teams interested in monitoring and controlling their vehicles using virtual
instruments, which leverage commercially available PC technologies and industry-
standard software.

"By attending the FutureTruck Summit, students gain valuable technicai skills and
learn to apply virtual instrumentation software and hardware tools to real-world issues
such as fuel economy and environmental protection,” said Ray Almgren, Ni vice
president of product marketing and academic relations. "We are excited to play such
an active role in FutureTruck because it not only illustrates how engineers can use
technology to improve everyday life but also helps us in our continuing commitment
to educate and inspire engineers around the world."

During training, students learn how virtual instrumentation tools such as LabVIEW
Real-Time, NI Compact FieldPoint distributed 1/0 and other NI data acquisition
hardware can help them quickly design engine control and monitoring systems. Also,
Ford representatives discuss electric vehicle systems designed for its line of Ford
Ranger trucks. Other sessions cover FutureTruck judging requirements, telematics
and wireless networking.

FutureTruck culminates in 10 days of judging that begins June 2 at the Ford Michigan
Proving Ground in Romeo, Mich. and the Allen Park Testing Laboratories in Allen
Park, Mich. Vehicle evaluations include technical performance, such as acceleration,
handling and fuel economy, as well as a thorough review of vehicle designs. A
vehicle display and awards ceremony will be held June 12 in conjunction with Ford's
Centennial Anniversary in Dearborn, Mich.

About FutureTruck

FutureTruck is a unique four-year engineering program that brings together the
resources of industry, government and academia in a cooperative effort to address
important environmental and energy-related issues posed by the growing demand for
SUVs. FutureTruck student teams are challenged to redesign their vehicle for lower
emissions and 25 percent higher fuel economy. This unique competition
demonstrates how industry, government, and academia can develop more energy-
efficient and greener automotive technologies to improve the economy and the
environment. For more information about this unique competition, visit

www futuretruck.org .

About National instruments

For more than 26 years, National Instruments has revolutionized the way engineers
and scientists work by delivering virtual instrumentation solutions built on rapidly
advancing commercial technologies, including industry- standard computers and the
Internet. NI increases productivity for customers worldwide by delivering easy-to-
integrate software, such as the NI LabVIEW graphical development environment, and
modular hardware, such as PX| modules for data acquisition and instrumentation.
Headquartered in Austin, Texas, NI has more than 3,000 employees and direct
operations in 37 countries. In 2001, the company soid products to more than 24,000
different companies in more than 60 countries around the world. For the past four
consecutive years, FORTUNE magazine has named NI one of the 100 best
companies to work for in America.

Readers may obtain investment information from the company's Investor Relations
Department at (512) 683-5090, by sending e-mail to nati@ni.com or on the Web at
ni.com/nati.

FieldPoint{TM), LabVIEW(TM), and NI(TM) are trademarks of National Instruments.
Other product and company names listed are trademarks or trade names of their

httn+//hi7 vahoo com/nrmewc/0301009/dath00? 1 html

Most-emailed articles

Most-viewed articles

Finance Spotlight

MarketTracker

Live streaming quotes for

$9.95/mo
Credit Reports

Find out your credit score

instantly

3/27/2003



Ford, U.S. Department of Energy, National Instruments Highlight Latest Technology for I... Page 3 of 3

respective companies.

Editor Contact: Kathleen Fisher
(512) 683-5731

Reader Contact: Ernest Martinez
(800) 258-7022

Source: National Instruments

Email this story - Set a News Alert

ADVERTISEMENT
Special Offers
Buy stocks for only $4.
FREE Money 2003.

Taste the Gevalia difference! Get a FREE coffeemaker & 2
mugs

Save up to $500* in commissions with CyberTrader.

Fast Tax Refund! File online with TurboTax® For the WebSM
Save up to $500* in commissions with CyberTrader.

Fast, Easy, & FREE Tax Preparation!

Credit Card offers @ eCreditCards.com (U.S. Only)

SBC Yahoo! Dial - Get 1st month free.

Refinance now even if you're a homeowners with bad credit.
185 offices

Planning to Sell or Buy a Home this Spring?

Copyright © 2003 Yahoo! inc. All rights reserved. Privacy Policy - Terms of Service - Ad Feedback
Copyright © 2003 PR Newswire. All rights reserved. Republication or redistribution of PRNewswire content is expressly prohibited without the prior
written consent of PRNewswire. PRNewswire shall not be liable for any errors or delays in the content, or for any actions taken in reliance thereon.

http://biz.yahoo.com/prnews/030109/dath002 1.html 3/2712003



v - LIIERVEATRIL TS

AUTOMOTIVE ENGINEERING

INTERNATIONAL
Warrendale, PA
Cire~ 123,221

Monthly

ANUARY 2003

o



The automotive and academic worlds are teaming to
ensure that the industry’s future is full of qualified
engineering talent.

by Ryan Gehm and Stuart Birch

ngineering is definitely not for the less determined,”
said Greg Kruger, Vice President of Kelly
Engineering Resources, in a report released in early
2002 titled “A shortage of engineering talent: What can be
done to regain our edge?” "It requires a lot of hard work,
discipline, and a commitment to continuing education to
keep up with the latest technological advances.” As a
result, many potential candidates may decide “to pursue
less educationally rigorous opportunities,” he added.

The automotive engineering profession certainly requires the
high level of commitment that Kruger describes, but it appears

aei JANUARY 2003 49
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Educating engineers

that nQr;qstudents may be ready for the
challenge. From the fall of 1996 through
2001, “major growth in enrolled students”
occurred in mechanical engineering, as
well as in the computer, electrical, and
aerospace disciplines, according to Engi-
neering Trends, an e-commerce consult-
ing firm that specializes in engineering
education. During those five years, full-
time undergraduate enrollment in me-
chanical engineering was up 8%, while
master’s degree enrollment was up 14%.
This trend is good news for the
automakers and suppliers whose future
depends on young, talented engineers.

Partnering for success
With roller-coaster enrollments in engi-
neering over the past couple of decades
and with an ever-changing economy that
dictates demand for talent, there is the
constant question of whether or not there
is an adequate supply of qualified gradu-
ate engineers. “Is there an engineering
crisis (in the automotive industry)? No,
not in today’s economy,” said Tom
Thivierge, Director of Talent Acquisition
for General Motors Corp. “A couple of
years ago I would have answered ‘yes’
{because) of the booming demand there
was at that time. But right now, frankly,
at college campuses (we) haveto =
turn away a lot of folks just be- 25,000
cause of the supply and demand
situation.

“But I also think the answer
depends on which company you
ask,” he added. “There’s not
much of a crisis for the companies
that tend to be at the top of the 15,000
food chain, which we're one of,
but I feel sorry for mid-tier com-
panies. The supply of engineers
going to college is not growing as
much as people would like.” En-
gineering students graduating in
the latter half of this decade will 5000
be in a much more favorable po-
sition if they’ve chosen engineer-
ing careers, according to o
Thivierge, because there will be
more positions than candidates.

He did mention, however, that
GM has some shortage areas, soft-
ware engineers being one of them.
“It's not just electronics in the ve-
hicle, it's that we're going to by-
wire (technology), so mechanical
engineers won't be as in demand
as software engineers,” Thivierge

20,000

10,000

¢

people who work with telematics, and
how satellite technology “gets beamed
into the vehicle,” are in demand. It's a
challenge “for us to find people who are
getting engineering backgrounds in
those areas.”

Though there may not be a widespread
crisis today in terms of supply and de-
mand, “I think there is a crisis in the abil-
ity to have an adequate supply of minoz-
ity engineers,” said Thivierge. “In particu-
lar, I'm very concerned about (the lack of)

Hispanics (in universities) since they’'re.

such a growing part of our population in
this country.” According to a 2001 report
by the American Society for Engineering
Education (ASEE), Hispanics received
5.4% of the engineering bachelor’'s de-
grees awarded in 2001—Caucasians re-
ceived 66.2%, Asian-Americans 14.1%,
and African-Americans 5.3%.

Female engineers are another segment
that is notably underrepresented in engi-
neering disciplines, and in the automotive
profession. The ASEE report showed that
only 14% of the mechanical engineering
bachelor’s degrees awarded in 2001 were
to women. According to Thivierge, GM's
workforce is 24% female and about 28%
of its hiring is female, “so we continue to
grow incrementally,” he said, adding,

“Are there enough female and minority
engineers? No.”

Asurvey released by Carnegie Mellon
University and nine other leading tech-
nical schools in the U.S. and Europe—in-
cluding the Massachusetts Institute of
Technology, Georgia Institute of Tech-
nology, Imperial College of London,
Ecole Centrale Paris, and ETH Zurich—
identifies key features of successful engi-
neering education. Titled “Successful
Practice in International Engineering Edu-
cation” (SPINE), the survey included in-
terviews with more than 1000 professors,
company managers, and graduate engi-
neers with five to 10 years of job experi-
ence. It revealed that a more flexible en-
gineering curriculum helped to increase
female enrollment and retention of engi-
neering students, in general, at Carnegie
Mellon, Pittsburgh. v

The school’s flexible program—which
allows more electives to pursue interest
areas outside engineering as well as
within, such as an internal-combustion-
engine course with lab—is believed to be
a main reason why 90% of the students
who entered engineering in 2001 re-
mained in the program, compared with
only 70% prior to 1990. The unjversity also
recently announced a new five-year pro-
gram in which engineering
students can use business elec-

21,289

tives toward a joint BS/MBA
degree. The program will be-
ginin fall 2003.

The study findings also re-
vealed that most European
universities have stronger ties

to industry sectors and pro-
mote a curriculum focused on
an international educational
experience. In the U.S., uni-

versities place more emphasis
on specialized courses, in-
cluding cross-disciplinary and

Where the supply is.... The largest undergraduate engineering
disciplines are electricallcomputer engineering (32% of total),
mechanical engineering (18%), and civil engineering (11%). The
graph shows the number of engineering bachelors degrees

said. He also mentioned that awarded in 2000-2001.

50 JANUARY 2003 aed

team-based projects. All par-
ticipants said that problem-
solving skills, leadership, and
an ability to communicate ef-
fectively are key components
to future success.

Though this study covers
various engineering disci-
plines, its findings on whai
skills are necessary for engi-
neers to succeed certainly ap-
ply to the automotive indus-
try. GM’s Thivierge notec
that it is essential for gradu-
ating engineers to be able fc

Va

Source: American Society for Engineering Education



work effectively in a group environment.
“Tt used to be years ago that an engineer
learned to be a certain type of engineer and
you did a certain thing. Nowadays, an en-
gineer can’t do that; an engineer has to be
able to be a designing engineer, to work
collaboratively in teams, to work with
people across the world. So we measure

" their teamwork ability,” he said.

20

Senior mechanical engineering students from Dalhousie University
review an engine schematic using Unigraphics 3-D modeling software
provided by GM, EDS, and Sun Microsystems’ PACE program.
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“We find that a lot of students may be
getting good grades, but they aren’t nec-
essarily being taught in that collaborative,
teamwork-orierited environment. (Univer-
sities) realize that they have to apply more
experiential learning...and a lot of top uni-
versities are responding to this challenge,”
said Thivierge. “If you ask any company
today how they make selection decisions,
every one of them will tell you that they're
making behavior-based decisions; they're
measuring initiative, ability to learn, team-
work, their results orientation, how well
they make decisions, and how well can
they build relationships. So when you look
at the engineering talent today, there are
enough bright ones out there, but we are
having to turn away quite a few new col-
lege grads because they haven't quite de-
veloped the competencies to come in and
hit the ground running.”

While the SPINE study found that Eu-
ropean universities in general are more
connected with industry, many U.S. uni-
versities’ automotive-related engineering
departments are strengthening their ties
with automakers, suppliers, and software
providers; all parties involved realize that
such partnering is essential to ensure a sup-
ply of qualified engineers for the future.
GM, for example, recruits from 34 top uni-
versities mainly in the U.S. and makes do-
nations to every one of them, according to
Thivierge. “We donate $7 million a year to
these universities, help them develop cur-
riculum that meets our needs, and make
donations of technical equipment that
teaches the students the technology that we
use in our workplace. With these universi-
ties, it's not just recruiting; these are rela-
tionship-based situations.”

Asim Smailagic, a senior researcher at Carnegie Mellon’s Institute for
Complex Engineered Systems, demonstrates the driver identification
program in the GM Lab vehicle.

These universities include what
Thivierge calls GM’s high-volume, or
“bread-and-butter,” schools: Michigan
State University, University of Michigan,
Kettering University, Michigan Techno-
logical University, and Purdue University,
amiong others. GM's strategy is to have key
institutions it goes to every year for talent.
In addition to high-volume schools, the
automaker places schools into four other
categories: mid-volume, such as Georgia
Tech and University of Illinois; diversity,
including the University of Texas and
University of New Mexico for Hispanics,
as well as historically African-American
colleges such as Howard University; pres-
tige (for example, Stanford University and
Comell University); and design schools
(creative studies and the arts) such as
Brigham Young University and Cleve-
land State University.

One relationship GM has is with
Carnegie Mellon, donating over $1 million
a year to the school’s Satellite Lab, said
John Anderson, Dean of Carnegie Mellon's
College of Engineering. The goal of the
project—which involves students from
various disciplines, including electrical,
computer, and mechanical engineering,
as well as fine arts and design, and psy-
chology—is to design “The car of the
future.” It involves finding solutions for
the human-automobile interface and
telematics such as navigation systems.

GM, with its corporate pariners, EDS
and Sun Microsystems, also has created
a program called PACE (the Partners for
the Advancement of CAD/CAM/CAE
Education) to help prepare the next gen-
eration of engineers to design and build
cars with the latest tools. In September the
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Kenworth engineers worked with students from Seattle University on a
device that improves fuel efficiency by cutting the air drag between the
tractor and trailer.

PACE program contributed 1205 software
packages valued at more than $116 million
to Purdue’s schools of engineering and
technology. This corporate/educational
partnership is an example of the trend to-
ward higher levels of high-tech coopera-
tion between companies and universities,
said Frank Colvin, GM Vice President for
fuel-cell activities. In addition to hardware,
software, and training donated by the three
companies, PACE institutions receive a
substantial contribution of MSC.ADAMS
software from MSC Software Corp. Al-
tair Engineering, a software supplier
to GM, also has agreed to provide
its HyperWorks software products
to Purdue.

“Our goal is to simulate, in the univer-
sity, the world we are sending our students
into,” said Patrick Connolly, an associate
professor of computer graphics in Purdue’s
School of Technology. “We don't teach soft-
ware at Purdue; we teach the application
of software to problem-solving in the pro-
duction environment.” Under the PACE
program, Purdue professors and students
also will participate in GM-specific projects
with GM content experts, which will likely
lead to greater research opportunities.

Another example of corporate/educa-
tional partnering was announced in Au-
gust of last year; Freudenberg-NOK de-
cided to shift the focus of the lean-manu-
facturing teaching company, The Lean
Center LLC—which it helped create in
2001—from industry to academia. To help
the industry meet its need for lean practi-
tioners, the company intends to partner
with leading universities to offer The Lean
Center’s curriculum as a four-semester
academic program.

According to Thomas Faust,
Freudenberg-NOK Vice President of
Growtth (Get Rid of Waste Through Team

competition.

Harmony) and Continuous Improvement,
this partnership will pave the way for per-
haps thousands of new engineering and
manufacturing graduates to begin their
industrial careers with a full working
knowledge of lean processes that today is
not available in the academic community.
By shifting the teaching of lean principles
to the university level, the company ex-
pects to create “an enormous future
stream” of trained and qualified graduates
and to lay the foundation for huge poten-
tial savings for the industry. These savings
could exceed $10 billion, said Faust.

The heavy-duty side of the industry
also takes advantage of relationships with
universities. Kenworth Truck Co., a divi-
sion of Paccar Inc., has been working with
universities in Washington State for sev-
eral years, giving soon-to-be engineers
Ppractical experience in truck design. Re-
cently, some of its engineers worked with
students from Seattle University on “an
especially challenging” project, said Alec
Wong, Senior Project Engineer for Aerody-
namics at Kenworth.

The project involved improving fuel
efficiency by cutting the air drag between
the tractor and trailer. Kenworth's design
team developed a concept for a device that
would operate automatically to help
smooth airflow and tested it during ex-
tensive simulations using computer mod-
eling. “We calculated that adding
fairings.. . would reduce the truck’s over-
all drag by 3%, (which) represents a 1.5%
savings in real-world fuel economy,” said
Wong. The company sought the help of
five senior engineering students—three
mechanical engineers and two electrical
engineers—to build the fairings, which
took three-quarters of the school year.
Wong and other Kenworth engineers
served as advisors.

University of Tennessee engineering students work on their
re-engineered Ford Explorer during this year's FutureTruck

“They could seereal-life application of
their work once we put the device on a
Kenworth W900 for actual on-highway
testing,” said Wong. The team got the
same 1.5% fuel-economy improvement
shown in the computer simulations. He
noted that this type of practical experience
is invaluable for young engineers enter-
ing the industry.

Student design competitions—such as
those under SAE's Collegiate Design Se-
ries—are another area in which students
can gain real-life engineering experience,
and where potential employers can recruit
talent. “Engineering students who partici-
pate in these competitions are well
equipped for career success and are a top
commodity within the mobility industry,”
said Bob Sechler, Manager of SAE's edu-
cational programs. GM's Thivierge agreed,
saying that GM as well as Ford Motor Co.
and Chrysler Group are big supporters of
SAE design competitions. “How do you
help not have an engineering crisis? One
of the ways we do that is (by funding
SAE's) Mini Baja and Formula SAE events.
(They) teach students how to apply the
education they’re (receiving), so we do as
much as we can to put them in a position
where they can get that experiential learn-
ing,” Thivierge said.

Sponsoring the FutureTruck compeh—
tion, the final stages of which took place
last June at the California Motor Speedwray,
is another way Ford encourages students

"to apply their knowledge. “FutureTruck

gives engineering students invaluable real-
world experience and the opportunity to
understand the challenge of making break-
through technologies practical for high-
volume vehicles,” said Sue Cischke, Ford
Vice President-Environment and Safety
Engineering. “The challenge every
automaker is grappling with is how to
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affordably deliver hybrid-electric or fuel-
cell technologies in a no-compromise ve-
hicle. That's exactly what this competition
is all about.” :
The FutureTruck challenge was to re-
engineer a midsize 2002 Explorer to im-
prove fuel economy and lower emissions
while retaining the vehicle’s utility and
appeal. Ford provided the 15 teams with

the SUVs as well as engineering consult- -

ing, more than $200,000 in seed and prize
money, and operational and technical sup-
port. Other event sponsors included the
U.S. Department of Energy, Cisco Sys-
tems, ArvinMeritor, Delphi Corp., Na-
tional Instruments, and The MathWorks.
The University of Wisconsin, Madison,
took first place in the competition with its
biodiesel hybrid-electric system, followed
by the Michigan Technological University
in second and University of California,
Davis, in third.

This type of experience is essential for
newly graduated engineers if they are go-

ing to hit the ground running once they .

are hired, which most employers expect of
them, according to GM's Thivierge. “Alot
of companies—and we're one of them—
can no longer afford to train them as long
as we used to once they arrive. What we're
looking for in technical talent now is for
them to be able to come in and do the job
right away, and then we’ll retrain them
very rigorously onan average of every five
years because the engineering knowledge
life cycle is so short—they really have to
stay on top of the latest technology and
keep refreshing their skills,” he said.

GM works with about a dozen top uni-
versities to write a curriculum for its engi-
neers so they can continually upgrade their
skills, Thivierge said. The OEM has put
about 7000 engineers through the program
over thelast five years. “So they don’t have
to go back to school; we'll do it in our work-
place using university professors and cur-
riculum,” he said.

“Everything's a lot faster now; we're
designing new cars in two and three years
now, not four and five years,” Thivierge
added. “So if you take two years to get
an engineer up to basic speed, you've just
lost a whole model cycle.... We've made
it a requirement now that we won't hire
new college grads unless they’ve had an
internship—unless they have done real
engineering work for some company.” .

A European perspective
An automotive manufacturer can only
be as successful as the quality of its
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employees allows. It is their individual
abilities that will bring design, develop-
ment, and manufacturing capability, to-
gether with the comumercial acumen and
momentum that together are vital for that
success. But if the people who make all this
possible are in short supply, then the auto-
motive industry faces a crisis, for central
to any and every automotive manufacturer
is the employment of first-rate engineers.

In the German education system, there
has been a 30% reduction since 1996 in the
number of engineering graduates emerg-
ing from universities, according to Ford of
Europe. This sounds like a recipe for seri-
ous problems for the automotive industry.
“We would not use the word “crisis,” but
the recruitment market for qualified gradu-
ate engineers is, and will continue to be,
very competitive,” said Malcolm Thomas,
Engineering Director, Ford of Europe. “In
the UK there has been a much smaller re-
duction in the overall numbers available,
but many engineering graduates there do
not seek employment in engineering in
particular, We see an increasing need for,
and shortage of, engineers with electron-
ics and control expertise.”

Carmen Kasper, Senior Manager for Ex-
ternal Recruiting at DaimlerChrysler
(DCX), agrees that the situation is not yet
critical but warned: “There is not a crisis
for DaimlerChrysler, but we know we have
to put special emphasis on recruiting, so
we need to explain our products (and) ca-
reer opportunities, detail the challenges we
can offer, and underline that innovation is
a main driver for us. But we would like to
see more university students focusing on
engineering. We see ever more companies
(that) value that type of background, which
means demand for engineers is rising.
More work needs to be done to increase
the numbers of those choosing automotive
engineering and to convince them that the
automotive industry offers interesting and
challenging career opportunities.”

Jurgen E. Schrempp, Chairman of the
Board of Management of DCX, made sev-
eral of these points at a recent company
symposium and stressed the importance
of social acceptance for science and tech-
nology, notably in terms of its effect on the
environment. “I am confident that we are
thereby creating conditions which will at-
tract a larger number of young people to
technical professions again,” he said.
“Right now there are too few of them. This
is a particular problem for small- and me-
dium-sized companies, the backbone of
our industry and the sector that plays an

increasingly important role in automotive
value creation.”

DCX recruited some 2400 university
graduates and young professionals
worldwide in 2002, according to Kasper.
“About 70% of those are engineers or
graduates with a technical background, a
majority in mechanical and electrical en-
gineering,” she said.

An important aspect of recruiting in-
volves allowing graduates and young en-
gineers to gain first-hand experience of the
company and of the technology incorpo-
rated into products. DCX has also used
these events to generate interest among
women. Only a few years ago, there was
relatively little attention paid by many
comparnies to the potential of recruiting
female engineers. All of that has changed
at DCX, explained Kasper. “We are trying
to increase the number of women engi-
neers because we don't want to neglect
half the population. We need the poten-
tial of women in the engineering function
partly because so many of our customers
are women and we need a strong female
contribution to our products in design, de-
velopment, and manufacturing,” she said.

“In 2001 for the first time we organized
the ‘Career Workshop for Top Female
Graduates.” We invited almost 50 interna-
tionally oriented top female graduates to
visit DCX to see and understand just what
we do and to meet and talk with our se-
nior executives from various business
units,” Kasper said. “Of those, werecruited
15, a figure which we regard as being very
successful. Now we are trying to increase
this type of high-level recruiting. Engineer-
ing functions and programs are becoming

“We would like to see more university

students focusing on engineering,”
said Carmen Kasper, Senior Manager
for External Recruiting at DCX.
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Educating engineers
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increasingly international.... Engineers
need to see the global perspective with a
broad experience from marketing to ma-
terial science; it is important for young
people not just to look at engineering from
a single perspective. We have an interna-
tional training program (of 12-15 months)
for our graduates, with different project as-
signuments across the world.”

DCX is in a special position in terms
of recruiting, believes Klaus-Dieter
Véhringer, member of the company’s
Board of Management. “Leadership in
technology and innovative spirit as major
principles within the corporation create
jobs that are inspiring, demanding, and
diversified. DCX is therefore the preferred
employer, as verified in numerous surveys.
There are few engineers who would not
want to work for a corporation that is re-
garded as a leader in innovation, offering
such a large number of opportunities for
personal and professional development.”
Even so, the company has to work hard to
ensure it gets the people it wants. In 2001,
it ran a recruiting program called the
“DaimlerChrysler Europe Tour,” which
focused on eight major universities across
Burope, in the UK, Germany, France, Spain,
and Italy. These universities included the
Imperial College of London; KTH
Stockholm; ETH Zurich; Ecole Centrale
Paris; TU Darmstadt; TU Eindhoven;
Universdad de Navarra, Barcelona; and
SDA Bocconi, Milan.

Ford of Europe also has a strong repu-
tation for innovation and maintains its
Research and Engineering Centers in the
UK at Dunton and in Germany at
Merkenich. And it, too, encourages young

“We find that graduates who have
had industrial experience during their
academic program have a clearer
vision of their career objectives,” said
Malcolm Thomas, Engineering
Director, Ford of Europe.

people to experience the reality of the au-
tomotive industry during their studies.
“We find that graduates who have had in~
dustrial experience during their academic
program have a clearer vision of their ca-
reer objectives,” said Thomas. “This indus-
trial experience is the norm in Germany

and rapidly growing in the UK. Weactively
encourage and support this trend.” Again,
like DCX, Ford says it recruits “in almost
equal numbers” mechanical and electrical /
eléctronics engineering graduates in both
countries. .

“We are actively involved in the educa-
tion community, encouraging young
people to consider engineering both as a
degree and later as a career,” said Thomas.
“In the UK, Ford is the ‘employer of choice’
for engineering graduates. With more than
5000 engineers and support staff based at
our Dunton Technical Center, there is an
almost incredible range of jobs in design-
ing and engineering Ford cars, commercial
vehicles, and engines. With regard to train-
ing, we see in the automotive industry a
blurring of traditional boundaries between
disciplines. Most mechanical systems now
have an electrical component and often
electronic or software control.”

Ford also puts emphasis on recruiting
women into the industry. The company’s
WISE (Women in Science and Engineering)
prize was introduced to encourage female
engineering students and to promote ca-
reers in engineering for women. It is aimed
at students in their penultimate year at a
UK university. “Along with our efforts to
attract engineers with a wide range of
skills, there is no doubt that increasing our
pool of female engineers makes a signifi-
cant contribution to ensuring we offer cars
of the broadest appeal,” said Thomas. “In
an ideal world, the gender split in the en-
gineering community would reflect that of
our customer base. There is a need for more

young women in education to be shown
the opportunities available when opting
for engineering as a career.”

The company also holds an annual
event at its Dunton Technical Center, called
“Women in Engineering,” to try and en-
courage more female undergraduates to
consider working in the motor industry.
The most recent, in October last year, was
attended by about 100, and they were able
to meet senior Ford executives, including
Richard Parry-Jones, the company’s Group
Vice-President for Product Development,
and Martin Leach, President and Chief Op-
erating Officer, Ford of Europe.

There is concern at high levels of the
European automotive industry about
the supply of high-caliber automotive
engineers in the coming decade. Al-
though a crisis point may not have been
reached, there is little doubt that it could
be if the European trend away from en-
gineering continues, particularly as
other high-technology industries find
they, too, need people who hold the
qualifications that make fire car design-
ers, developers, and builders.

Garel Rhys, Director of the Center for
Automotive Industry Research at the
Cardiff Business School in Wales, is alead-
ing European motor industry academic
who says of that trend: “Motor companies
in Europe are alert to the problem of the
shortage of engineers. Everywhere they are
attempting, either (by) themselves or in
partnership with governments, to address
impending issues and difficulties.” Rhys
believes it is up to the auto industry ur-
gently to get its message outabout its con-
cerns: “But another question is that if
yourng people are trained to become engi-
neers, will they actually enter the profes-
sion? It depends on who offers the highest
salary—and they may be tempted by the
financial world.”

Traditionally, Germany does well in
training—and retaining—engineers, he
said, in part because the title “Herr Dr. Ing.”
is regarded as socially prestigious. Al-
though the auto industry is not always seen
to offer an attractive profession, in coun-
tries where manufacturing has performed
well it is usually regarded as worthwhile,
prestigious, and exciting.

Rhys, like many educators and indus-
try leaders, also believes that the horizons
of young engineers need to be broadened:
“They need skills that are quantitative,
numerate, and literate. Skills training will
be even more important in the future than
it has ever been in the past.” aei
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The shiny tank-like SUVs on Alberta's roads have been getting a bad rap lately as obnoxious
energy-guzzlers spewing bad things in the face of the looming Kyoto protocol.

As rugged and handsome as soap opera stars, the lineup of these fashionable but greedy trucks is
becoming politically incorrect as the world's attention turns to ways to reduce greenhouse gas
emissions,

Luckily for drivers who'd rather not squeeze their kids, dogs and groceries into compacts, a group
of engineering students at the University of Alberta is making inroads in technology to keep those
big wheels rolling.

The team of 25 students, including six St. Albert residents, was the lone Canadian contingent
chosen to take part in the FutureTruck 2002 project, hosted by Ford Motor Company. The
competition challenges students from 15 North American universities to reengineer a 2002 Ford
Explorer into running 25 per cent more efficiently, with fewer harmful emissions, all the while
preserving the truck's consumer acceptability.

When their big black truck is shipped to Romeo, Michigan next June to gear up against its
competitors, the electrical and mechanical engineering students at the University of Alberta hope
they'll have something, in some way, that can revolutionize vehicle efficiency.

"It's exciting that this project will be reviewed professionally (by Ford) and that our ideas,
whether they work or not for us, could be used," said Neil Freeman, one of the St. Albert students
on the FutureTruck team.

Each team was given an Explorer last year to tear apart and reassemble into less of a gas-guzzler.
The U of A's model is strewn in bits and pieces behind a chain link fence in a heated parkade off
the engineering building. The challenge is in striking a balance without sacrificing performance in
braking, handling and power.

"We want to maintain all the good things about the Ford Explorer," said Freeman. Easier said
than done, when you're replacing the truck's four-litre, V6 heartbeat with a two-litre, four-
cylinder engine taken from the more modest Ford Focus, a mid-sized car.

Freeman and his colleagues plan to create hybrid power for the Explorer, partnering the smaller
gasoline engine with an electrical motor fuelled by rechargeable batteries. The combination is
called HEV, short for hybrid electric vehicle.

"The idea is to have a vehicle that will run as well as your V6 or V8 SUV, but with the fuel
economy of a smaller vehicle," said David Checkel, professor of the university's department of
mechanical engineering and faculty advisor to the FutureTruck project.



Ideally, said Checkel, "you could drive the same SUV you had in 1990 and actually meet your
Kyoto responsibility. When you put your foot down, you'll get the same power."

The group is just starting to implement the ideas that have been on the drawing board for a year.
After team leader Clayton Bond, a fourth-year engineering student from St. Albert, designed a big
suitcase-sized, aluminum-clad battery box last year, the students adopted it as a blueprint to create
a lighter, more compact version using carbon fibre.

The material is widely used in crafting golf club shafts, aircraft and racing cars. The idea is to add
as little weight to the motor as possible.

The students plan to have the Explorer running "on its own power" by late January and as a viable
HEV by February. Over the next few months, the students will work on the most challenging,
delicate task: merging the two kinds of engines and giving the truck a 'brain' to read what kind of
power is needed when the vehicle accelerates or brakes.

In the meantime, the team is asking for the public's help in supporting the project, through cash
donations and in-kind contributions of supplies.

Electrician's wire, metal, printing services for public relations pamphlets and business cards, and
machine shop time are all needed.

Everyone has a stake in what FutureTruck's whiz kids develop, especially in light of the Kyoto
dust-up, said Freeman.

"It shows a commitment by industry to produce a vehicle that uses less fuel and produces fewer
emissions. [t's an answer, it's in direct response (to Kyoto)."

The students know they're on the cutting edge of emerging technology and are excited to be part
of it, despite the long hours they voluntarily put in after regular classes - already a 60-hour week.

"It provides a lot of opportunity because hybrid technology is going to be used a lot in the
automotive industry," said Freeman, noting that Toyota plans to unveil an all-hybrid lineup of
vehicles by 2012. Toyota and Honda already have HEV's on the road.

Some of the engineering program's graduates have found work with Ford and other
manufacturers. "It's about training everyone and getting them acquainted with this kind of
technology."

It's also a welcome break from class, said Bond. "It makes you want to continue doing
engineering. It's really giving these students a good opportunity to enjoy their educations.”

The university's engineering department has already had success with HEV technology. In a
three-year competition hosted by Ford, Chrysler and General Motors that began in 1993, students
at the U of A changed the face of hybrid electric technology by proving that running an electric
motor parallel with a gas engine was more beneficial than running it in series.

The correct application of this idea, demonstrated in two Ford Escorts won the university first
place that year, a top-three finish in 1994 and another first-place trophy in 1995.

To learn more about the FutureTruck project and to offer donations, contact
nfreeman@ualberta.ca. The Web site for the university team is www.ualberta.ca/~future/



The official competition Web site is www.futuretruck.org brudolfsen@stalbert.greatwest.ca
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By Karen Rivedal
Higher education reporter

UW-Madison student . |
groups, faculty and staff will
spend the next few weeks -~
moving into the $53.4 million
Engineering Centers Building,
a visually striking an.
cally innovative facility de--
signed for research, creativity’ -
and collaboration acros
many: subject dre

Th

ing, Peercy sais
floors — base

! Sk St
; JOSEPH W. JACKSON [I/WS photos
ground floor icorporating science- and efigineering-rélated images including this black gasket pattern
ne of the features inthe n‘ewlr completed $53:4 million Erigineering Centers Building on the UW-.
idison campus, The building will ide a’permanenth for student engineering groups, research
s and the College of Engineering’s department of hiomedical engineering, B o

i




S TDE L

| Bull ﬁﬁg_.:- |

"Co'ntihyed from PageB1 - L

field that uses engineering = .
* tools to analyze and solve . .
problems in biclogy and med-,
i¢ine through advances such as
improved instruments and
therapies. . .

As the Engineering College’s

" newest department, many of ,
its faculty — some of them

\

freshly recruited for the rapidly”

growihg department — were -
housed in temperary sites
around campus. Bringing fac-
ulty and students together in a
permanent home should accel-
erate discoveries;said Rob -
Radwin, departmeénit chairman.
“Getting in one central place
.allows us to interact with one
another,” he said, “Having a
group of faculty and students
working irl one place is very -

helpful in allowing ideas to de- |
. velop and percolate.”- /
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Mitler Electric Plays Role in
Fuel-Efficiency Competition
Miller Electric Manufacturing in
Appleton” can take at least a
share of ‘the credit for the na-
tional ‘- championship Fu-
tureTruck that University of Wis-
consin students built earlier this
year. The company’s MIG (metal
inert gas) welding technology
helped students reduce the
ﬁmwmg of the vehicle and thereby
increase fuel efficiency, according
to Glenn Bower, the faculty advi-
sory for UW’s Team Paradigm .
The U.S Department of En-
ergy sponsors the annual Fu-
tureTruck competition, in which
teams of students vie to produce
the most fuel-efficient, low-em-
misions sports utility vehicle.
This year, each team started
with a 2002 Ford Explorer, do-
nated by the Ford Motor Com-
pany. Miller Electric donated a
Millermatic 251 MIG welding

system to the UW team.
The UWs winning Fu-
tureTruck obtained, a21.85

~a 45 percent increase in :fuel
economy over the stock vehicle.
The UW’s entry also achieved
a greenhouse gas impact that
was 34 percent lower than the
stock vehicle’s level.

Ao

2002 FutureTruck championship.
- Michigan grabbed the sec-

TecH NoOTES

" Overall, the UW team scored
an impressive 839 points out of a

possible 1000 to take home the »

ond-place trophy by scoring 693

‘out of a possible 1,000 points.

Thrivent Financial Bank
Lauded for Energy-Efficiency

Companies nationwide are
learning that work environ-
ment can directly affect corpo-
rate success. That’s why many
businesses like Thrivent Finan-
cial Bank have focused on de-
veloping energy-efficient build-
ings to raise employee morale
while simultaneously lowering
operating costs. For example,
day-lighting, or the use of win-

- dows for maximum natural

' miles-per-gallon fuel efficiency .-+ light, can reduce the need for

artificial lighting by 50 percent
to 80 percent, lowering energy
costs while boosting worker ef-
ficiency and comfort, according
to a report from the U.S. Green
Building Council.

The president and chief exec-

.

- utive officer of ﬂuﬁdwﬁn Finan-

cial Bank, Richard Jodarski,
has already noticed a change

_since the facility’s grand open-
"ing in April 2002. “The new

building provides the greatest
comfort and quality for those
who work in our offices,” said
Jodarski.

“The staff members enjoy the
openness of spaces daylighting
provides and the ease of com-
munication that goes along with
guch an open atmosphere.”

Jodarski also commented on
a noticeable improvement -in
morale and- attitude and in-
creased worker efficiency that
he believes the energy efficient
measures ﬁHoEOﬁm. “I’'ve noticed

an improvement in productiv-

ity,” he said.
The Focus on mcmﬁm% Busi-
ness' Program; which encour-

ages Wisconsin businesses to

seek energy efficient solutions,
notes Thrivent Financial Bank’s
effective use of daylighting, sun-
screens, light shelves and occu-

TECHNOLOGY

parcysensors in its new facility.

“Thrivent serves as a great
role model for commercial es-
tablishments in Wisconsin,”
said Abby Vogen, manager of
Focus on Energy’s High Perfor-
mance Building Program.

Along with increases in
worker productivity, businesses
that wuse energy-efficiency
measures. such as daylighting
praise their ability to cut oper-
ating costs. The U.S. Depart-
ment of Energy reports that ar-
tificial lighting accounts for as
much as 50 percent of energy
consumption of commercial and
industrial buildings. However,
according to one major study,
daylighting can result in elec-
tric bill savings of 65 percent
annually.

“There are days when it
seems the office uses little arti-
ficial light at all,” Jodarski said.
“We - really spend very Ezm
lighting our facility.”

The benefits of daylighting
are not limited to office facili-
ties. Research also indicates
that daylighting increases pur-
chases in retail stores by 40 per-
cent and raises student fest
scores by 20 percent in schools’
where the energy efficiency
measure is implemented. M \ J
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Competition Holds
Key to Fuel Efficiency
APPLETON, WI—The Uni-
versity of Wisconsin-Madison-
, (UWM) has won the U.S. De-

3

The_University ‘of Wisconsin took first pée in the Fu
competition. The. university's team used welding eqaipment from Miller

partment of Energy’s annual
FutureTruck competition.

Fifteen schools sent teams of
engineering students to the compe-
tition, which is designed to develop

fuel-efficient, low-emissions sport

ruck

Electric to weld the SUV's parts together.

utility vehicles (SUVs). Each team
received an identical 2002 Ford
Explorer. The teams then had to
modify their vehicles to get the best
mileage and performance.

UWM's Team Paradigm kept the
body and threw out the original
powertrain. They also lightened the
original steel frame by 50 pounds
using aluminum crossmembers and’
bumper beams.

To. weld.the parts together,
Miller Electric donated a Miller-
matic 251 all-in-one MIG welding
system to Team Paradigm. Previ-
ously, the university had used
Miller’s Syncrowave 350LX. But
switching to the MIG system saved
the team about 'S hours in welding
tirne. “We used the MIG welder to
tack up a lot of parts,” says Glenn
Bower, faculty advisor for Team

Paradigm. “We TIG welded where
we needed a cosmetic weld, but the |

trouble is that tacking everything
upside down with a TIG machine
becomes a nightmare. Once we had
everything tack welded with the
MIG, we would unbolt the compc;\

| o T

|

\
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nent and do the final weld with the
TIG machine.” //
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Five companies team up to develop working
hybrid shuttle bus prototype in three months

By Mike Brezonick

hen you’re talking about
developing almost any new
product, three months isn't
much time. And when a development
requires the involvement of five differ-
ent companies, including an antomak-

er, 90 days is barely the space of a single

heartbeat.
Yet in just that anount of time, five
companies — Ford, American Axle &

Manufacturing, Supreme Industries; -

TransTeq and Magtec — came together
to build the prototype of a new hybrid
bus targeted for airport shutde and mass
transit use. The FASTM bus, (the desig-
naton signifying the first letter of the par-
ticipant’s names) was unveiled during the
recent FutureTiuck 2002 competition at
California Speedway in Fontana, Calif.
“This was a project that brought
together advanced technologies from
five different conipanies and we put it
together to show what’s possible,” said
Paul Szilagyi, CEO of TransTeq, which
managed the program and provided
hybrid technology. “It is a prototype
and was done in 90 days, which might
be the greatest story in and of itself, to
have these organizations get together
for a common goal and get this done”
“Ford is very pleased to be part of the
FASTM team,” said Paul Moore, direc-
tor of sales and operations at Ford Power
_ Products. “As an environmentally con-
scious company, we fully support the
development of cleaner running vehi-
cles and the FASTM bus is something
we are extremely proud of”
“The goal was to start from a clean
sheet of paper to quickly design and

A group of five companies, including Ford Power Products, American Axle &
Manufacturing and TransTeq de\ieloped and built the prototype of a new hybrid shut-
tle in 90 days. The FASTM bus is initially targeted toward airport shuttle and mass
transit applications.

build a completely new hybrid vehicle
capable of running in a zero emissions
mode,” Szilagyi added. “We've done it
and we're very proud of that.”

The FASTM bus is based on a Ford
E450 Econoline chassis that is used in a
number of medium truck applications.
But once you get past the outward
appearance, all similarities to the typical
Econoline end.

Instead of the standard V-10 gasoline
engine and drivetrain, the FASTM bus
is powered by a Ford ESG 642 spark-
ignited engine operating on propane.
The engine is a 4.2 L, V-6 operating at
1800 rpm, where it produces approxi-
mately 70 hp. It incorporates a range of
features that allow it to operate on dry
fuel, such as hardened valve inserts.

A series type hybrid, there is no direct
mechanical connection between the
engine and the rear drive wheels. In-
stead, the engine drives a Magtec 40 KW

16 DIESEL PROGRESS NORTH AMFRICAN FDTION  Ortaher 2002

generator operating at 370 Vd.c. The
generator is used to maintain 28 sealed,
12V deep cycle lead acid batteries. The
batteries power a Magtec TD8 perma-
nent magnet fraction motor, as well as all
other bus accessories. The motor, which
has an integral parking brake assembly,
has a maxinum output of 134 hp and 2
peak torque of 405 1b.ft.

The traction motor is positioned
behind the AAM rear axle, which is
inverted to allow the steel driveshaft
connection from the motor to the
wheels to come in from the rear. The
axle has a GAWR. of 9450 Ib., with a
ring gear diameter of 10.5 in. and a
ratio of 4.56:1.

“This is taking series hybrid tech-
nology that we have demonstrated in
Denver, where we have the world’s
largest fleet of heavy-duty hybrids,”
said Szilagyi. “It’s not just a concept.

continued on page 18
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Startrans Bodyworks [,
Buses By Supretme i

Magtec Electric TD-8 Drive
Motor, TD-7 Generator and
Controllers

American Axle’s PowerLite

Axle and PowerDense
Gearing Delivering Power

Energy From Propane Tanks and
Regenerative Braking; :
Storage by 28 Lead Acid Batteries

A schematic of the FASTM bus.

Adaptive Series Hybrid
Electric Propulsion &
Controls Technology
By TransTeq

Base Ford E-450
Cutaway

ZEV Electric Power
Steering & A/C

F’ord ESG642, V6, LP Fuej

They're carrying 60,000 people a day.

“Series hybrid electric technology
allows you to get the most out of the
fuel and you can have different choices.
This one is propane because of the
availability of that.

“You can get in an argumient as to
whether parallel or series technology is
better. We believe series hybrids give you
the maximum flexibility to avoid tech-
nological obsolescence and embraces
what will happen in the future when
instead of an engine, you have a fuel cell”

In normal operation, the engine on
the FASTM bus is operating about
two-thirds of the time, Szilagyi said,
keeping the batteries at peak charge.
Battery levels are also maintained
through regenerative braking.

With a fuel capacity of 180 1b. of
propane — the twin tanks are posi-
tioned forward of the axle between the
frame rails for extra safety — the bus
can operate for 10 hours before refuel-
ing. Maximum speed is 60 mph. The
FASTM bus is also capable of operat-
ing with the engine off in a zero emis-
sions mode. “That is especially valuable
in sensitive areas, such as airports where
you go to pick up people and you
might be under a canopy;” said Szilagyi.
“Then you don’t have exhaust consid-
erations and concerns.”

The bus can operate for 30 miles in
zero emissions mode before engine
restart is required. Zero emissions mode
can be selected manually or can be pro-
grammed to operate on the basis of
global positioning, which can be inte-
grated into TransTeqs control electron-
ics. “You can have it so that when you
pull under the canopy at the airport,
boom, engine off;” said Szlagyi. “You
pull out, boom, engine on. The system
manages the power level and state of
charge of the batteries and it will put
the engine on when it needs it”

With the interior and body designed
by Supreme Industries, the FASTM
bus is 24 ft., 6 in. long, 7 ft. 9 in. wide
and 9 ft. 7 in. high. It can carry up to
15 passengers with luggage.

Besides airport shuttle service, the
FASTM bus concept could be used for
a variety of applications, including mass
transit or pickup and delivery. “Thisisa
prototype, but we plan to go into pro-
duction,” said Szilagyi. “And obviously,
we believe there can be a number of
applications where this would work.
W just have to spread the word.” %

The FASTM bus uses a Ford Power Products propane engine to drive a Magtec 40
kW generator, which is used to maintain the 28 sealed, 12 V deep cycle lead acid

batteries shown here.
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developments in the area of hydraulic-power assist (HPA) tech-
nology. HPA improves fuel economy/in large trucks by

_ recovering and reusing energy that is normally lost dunng
braking. Working with a high- and low-pressure ac umulator, 2
driveline-driven. hydrauhc motor/pump recovers. dece1erat10n
energy and reuses it during the next acceleration' cycle (sé
figure: the blue component is the low-presstre accumulator, and ‘
the red component 1s the hlgh—pressure aceumulator:with:the -
reversible pump/motor s1ttmg d]rectly in front of it). When. a.
large vehicle begins moving forward after a stop, it consumes
much more fuel than is used to keep thejsame véhicletin -
constant motion. Wlth an HPA system, the accumulator sends
power to the hydraulic ‘motor, giving the vehicle a 51gn1ﬁcant
boost during takeoffs. This extra boost allows large trucks to
accelerate more qu1ck1y and eﬁimently on less fuel -and w1th
fewer emissions. : ,

Ford’s research mdlcates that medium-duty frucks fitted wit

the HPA system cculd;mérease fitel efficiency from: 30 percent
to 35 percent in c1ty dnvmg with a 20 percent cut in exhau
ermssmns :
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OCTOBER 2002 — Vehicle Systems and Fuels

DOE and Ford Kick Off FutureTruck 2003

More than 150 representatives from government,
industry, and academia gathered at the Ford
Conference and Events Center in Dearborn,
Michigan, earlier this month to kick off the
FutureTruck 2003 competition. FutureTruck is
the nation's premier college-level automotive
engineering competition, sponsored by Ford
Motor Company, the U.S. Department of Energy
(DOE), and more than a dozen industry and
government organizations. Argonne's Center for Transportation Research (CTR)
manages the competition.

Engineering teams from 15 North American universities are working with
government researchers and advanced technology engineers from the auto industi
to create a cleaner, higher-mileage sport utility vehicle (SUV) for the future. Now
its second year of partnership with Ford, FutureTruck challenges teams to reengit
a Ford Explorer into a low-emissions vehicle with at least 25% higher fuel econo:
— without sacrificing the performance, utility, safety, and affordability that custon
expect.

At the kick-off, FutureTruck teams participated in a series of technical workshop:
and a sponsor trade show and reception. They also received special training in hy
control strategies, powertrain cooling, high-voltage safety, and engine calibration
Representatives from DOE, Ford, Delphi, ArvinMeritor, National Instruments, Tl
MathWorks, Ricardo, Visteon, Cisco, BP, and Natural Resources Canada
participated in the event. Following the technical sessions in Dearborn, the
university teams returned home to apply what they learned. After competing in th
first year of FutureTruck at Ford's Arizona Proving Ground this past summer, tea
will spend the next year optimizing their designs.

"Ford's commitment to dramatically increase SUV fuel economy for 2005 and
beyond is a huge ongoing challenge, and we're looking for new, creative ideas th:
will pay off for our customers," says Bob Himes, Engineering Director for Ford
Outfitters. "FutureTruck presents many opportunities for Ford Motor Company, 1

http:/transtech.anl.gov/v2n1/FutureTruck2003.html 3/27/2003
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the least being the cultivation of engineering technology and talent. Ford will be :
to recruit the best and brightest engineers and easily assimilate them into our
corporate citizenship culture after they finish school."

While each team faces the same challenge, each has chosen a different path to the
solution. Teams employ a variety of advanced technologies including hybrid
propulsion systems, fuel cells, lightweight materials, acrodynamic improvements.
advanced energy storage devices, computer-based energy management, and
alternative fuels such as biodiesel, ethanol, and hydrogen.

After working on the vehicles for a year, teams will return to Michigan in June 2(
for two weeks of intense competition at Ford's Michigan Proving Ground in Rom
and emissions testing lab in Allen Park. The event will culminate with an awards
ceremony and a vehicle display at the Ford Centennial celebration at Ford World
Headquarters in Dearborn.

Ford has supplied new Ford Explorers, engineering consulting for each team, and
almost $200,000 in seed money and cash prizes. DOE, through the CTR, provide:
competition management, staffing, team evaluation, and technical and logistical
support. Other sponsors include the National Science Foundation, Cisco Systems,
ArvinMeritor, National Instruments, Delphi, The Mathworks, BP, The Illinois
Department of Commerce and Community Affairs, Natural Resources Canada, T
Goodyear Tire and Rubber Company, and Ricardo and Dana.

Sponsor

U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy :
Ford Motor Co.

Contact

Kristen De La Rosa

Home | About CTR | Archive | Links | Index
Programs | Engine and Emissions |
Technology Assessments | Vehicle Systems and Fuels
Industry Interactions | CTR Staff News | Contacts

Argonne Home | Energy Systems Division
Privacy and Security Notice

Contact Webmaster

http://transtech.anl.gov/v2n1/Future Truck2003.html 3/27/2003



he Ford Motor Company

is worldag with the US
Enyironmental Protecdon
Agency and industrial giant
Faton Corporatien to develop
an inhovative hydraulic
propulsien system as well as technology
that may help the city delivery truck of
the future o beup to 35 per cent more
fuel efficient in stop-and-go driving than
they are today.

Ford recently demonstrated the
hydravlic systeny on a Lincoln Navigator
Tuxury SUV (at a price of US§54.000) at
FutureTruck 02, a competition volving
15 North American university teams
waorking to develop a practical means of
jntegrating breakthrough technologies
such as fuel cells and hybrid electric
powertraing on SUVs of the future.

The Ford/EPA/Faton hydraulic
propulsion system, which was first
demonstrated on a concept vehicle called
Mighty Tonka, a gigantic work truck
build by Ford Design and first shown
at the North American Tnternational
Auto Show in, Jamuary, reduces fuel
cansumption and engine emissions
(through reduced engine displacement)
and increases vehicle perfarmance with
that same simaller engine. By adding a
hvdrandic hoast to the drivelrain, HPA

allows the vehicle to accelerate much
uicker than the same truck without
it, while greatly decreasing fel
consumption and exhaust eniissions.
Ford and EPA rescarch indicates that
the insiallation of a bydraulic propulsion
systen of this size and weight on a
meditm-duty American truck could
increase fuel efficiency in stop-and-go
driving by 300 35 per cent and cut
exhaust enissions by dl least 20 per
cent. As around hall of the energy of the
fucl used is wasted as heat in braking,
changing overto hydraulic propulsion
and braking could recover that braking
energy loss, which amourits 1o 12 1o
20 per-cent of acity delivery truck
driving cycle.

Hydratlic hybrid concept was first shown in Tonka

The systen, which uses convenitional
automatic transmission fluid (ATT) as its
hydraulic medium, could best be used
in cominercial tucks and vans operating
in stop-and-go duty cyeles — such as
UPS and FedBx delivery trucks and
airport shuttle vans. These fleet vehicles
would be ideal for hydraulic propulsion
hybridization because their driving ovcles
would result in a rapid payback to the
fleet operator in fuel savings, according
10 Charles Gray, the veteran researchey
who heads the Bnvironmental Protection
Agency's lab operations in Ann Arbor,
Michigan, USA.

The Lincoln Navigator research
vehicle complete with the Ford/EPA
taunch system built into i¢, features a

“A hydraulic system
on a medium-duty
American truck
could increase fuel
efficiency in stop-
and-go driving by
30 to 35 per cent”



smaller-than-normal 4-liter, DOHC,
four-valve V8 engine developing
290bhp.at 6, 100rpny, and apeak of
393N of rorque at 4.250rpm.
Designed for the 1,816kg Jaguar X8,
the engine needs the torgue boost from
HPA atlow engine speeds in order to
competitvelyaccelerate the 2,724kg
Navigatar from statiorary.
e systein demonserated onthe

escarch Navigator provides up to
B14Nm of terque up to 2,000rpm
driveshafl speed with 25 per cenr less
displacement than a standard Navigator.
Consider that the Navigator's standard
engine isa 5.4-iter 32-valve V8§ that
develops 200bhyp at 5.000rpm and-a
peak of 481Nm of rorque at 2,750rpm,
power anc worgue that are replaced by
the HPA sysiem on demangd.

Gray, who holds the paterds for

most of the systein, says the developmerit

of g hydraulic propulsion system at-each
front wheel of an experimental vehicle

is still vnder developmert, with a small-
displacement gasoline or diesel engine
providing hydraulic power to wheel-
meunted hydeaulic motors (which would
also act as braking media, generating and
Te-gengrating motive force with very

large savings in engine emissions and
fuel economy). Boasting three modes -

drive, neutral and brake — with full
ABS, traction eontrol and yaw control
capability, such a system could change
modes in 20ms, 10 times faster than
curtent powertrains, seamless and
transparent (o.the: driver. However, Gray
says that it would be more cost-effective
with today's technology to use a single
hydraulic moter and differential for each
drive axle.

The round-trip erergy conversion
efficiency of such a system, according
1o Gray, a 30-year veteran chemical
engineer and public health officer,
compares favorably with conventional
engine propulsion at about 20 per cent,
electric vehicles with regererative
braking at 20 per cen, and the present
hydraulic system at about 60 per cent
with its high-efficiency puraps. He says
that a patented prump design to be used
in the rext-generagdion research vehicle
can achieve B0 per cent efficiency.

Gray says that, with fnmprovements in
pressure vessels, pumps. and electronic
conirel modules and software, the

-

system could be downsized for a 241/
s-praduced

100km (L20mpg), 750cc ma
minicar for China or npsized for heavier
truck and equiprent powertraing. He.

said he expects fo see such a production-

ready system in 2000, ETi

A hydraulic propuision system not clean
gnough? Then trythe Lotus 119, the
least powerful single-seater competition
car-ever biilt at Hethel, with a brake
horsepower-of none, so it dogs.quite well
fo'have:-a maximum.speed of around
104kmih (65mph). The car is designed to
cornerat upto 1.2g, Forward acceleration
is:possible, but varies according to the
angle of ineline from. zero outhe straight
and level, 1o plus tg.at 90° facing
downwards, and minus 1g traveling
upwards. Emissions arg exemplarily very
Jow, confined to driver-emitied CO,! The
caris Lotus' first entry inthe Speed
Soaphox Challenge, a Tun event held at
the UK’s Goodwood Festival of Speed..
Eqtry to the-event was by invitation only,
dnd inclutled cars from Ford, Jaguar,
McLaren, Bentlay, Prodrive, Cummins,
limor, Cooper Car Ca., and MIRA.

The body of the open cockpit Lotus
Type 119 is split into four main panels ~
upper nose cone, mainly. non structural
1o push airaround the driver; axle cover,
again non-structural; the main structural
glements:such as thetub and the seat;
and part of the rear deck which is molded
into place. Bieycle wheels, more heavily
spoked than usual to prepare for unfamiliar
sideways loads are a compromise between
large diameter for lower rolling resistance
and smaller diameter for an inherently
better structure, lateral load-wise. No
springs-as such are used; ‘suspension’
uprights allow camber and toe adjustment.
Steering is-direct via back-to-back
universal joints, while brakes are bike-
derived hydraufic dises.

So how did it fair? A gallant effort
from the Hethel-based team. The Lotus
Soapbox finished-a commendable third,
behind the second placed Mclaren team,
who were the fastest hut docked five
seconds due-to a no-show at practice,
feaving Bolls-Royce to:take the glory:

Michael Scarlett

Lotug 119 may be clean, butitis not so practical

eg P25

Engine Technology intemational
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10.

11.

12.

FUTURETRUCK 2003 VNR HITS

06/11-06/19

. WAGA-TV (FOX) Atlanta, GA

6/11/03 5:30 p.m. 204,300

WISC-TV (CBS) Madison, WI
6/11/03 6:00 p.m. 67,000

KSBY-TV (NBC) Santa Barbara, CA
6/11/03 5:00 p.m1. 23,500

KSBY-TV (NBC) Santa Barbara, CA
6/11/03 6:30 p.m. 27,600

KSBY-TV (NBC) Santa Barbara, CA
6/11/03 11:00 p.m. 22,000

WBOY-TV (NBC) Clarksburg, WV
6/11/03 5:00 p.m. 2,700

KSBY-TV (NBC) Santa Barbara, CA
6/12/03 5:30 a.m. 8,900

KSBY-TV (NBC) Santa Barbara, CA
6/12/03 6:00 a.m. 9,200

KSBY-TV (NBC) Santa Barbara, CA
6/12/03 9:30 a.m. 11,600

WBOY-TV (NBC) Clarksburg, WV
6/12/03 5:30 a.m. 2,200

WBOY-TV (NBC) Clarksburg, WV
6/12/03 6:30 a.m. 20,100

WBOY-TV (NBC) Clarksburg, WV
6/12/03 12:00 p.m. 6,400



13.

14.

15.

16.

17.

18.

19.

WISC-TV (CBS) Madison, W1
6/13/03 6:00 p.m. 67,000

WMTV-TV (NBC) Madison, WI
6/13/03 4:30 p.m. 15,500

WMTV-TV (NBC) Madison, W1
6/13/03 5:00 p.m. 35,300

WMTV-TV (NBC) Madison, WI
6/13/03 10:00 p.m. 76,900

KSBY-TV (NBC) Santa Barbara, CA
6/18/03 5:00 p.m. 23,500

KSBY-TV (NBC) Santa Barbara, CA
6/18/03 6:00 p.m. 31,900

KSBY-TV (NBC) Santa Barbara, CA
6/19/03 5:30 am. 8,900
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Future Truck Radio Interview Summary-Total Interviews 60

University
Michigan Tech-9

Texas Tech-6

Univ. of Wisconsin-5

Penn State Univ.-5

Univ. Calf. Davis-5

Ohio State Univ.-4

University of Maryland-4

West Virginia, Univ.-3

Univ. of Alberta-3

May 2003

Location of Interviews

Lansing, MI
Tawas City, MI
Ludington, MI
Ishpeming, MI
Marquette, MI
Adrian, MI
Port Huron, MI
Hancock, MI
Houghton, MI

Dallas, TX
Dallas, TX

San Antonio, TX
Lubbock, TX
Tyler, TX

Madison, W1
Janesville, WI
Green Bay, WI
La Crosse, W1
Ripon, WI

Harrisburg, PA
State College, PA
Johnstown, PA

Sacramento, CA
Chico, CA
Grass Valley, CA

Cleveland, OH
Columbus, OH
Youngstown, OH

Baltimore, MD
Silver Springs, MD
Hagerstown, MD
Fredrick, MD

Morgantown, WV
Wheeling, WV
Waynesburg, PA

Edmonton, AB

Number
1-MI News Net. 84 Affiliates
1

ik ke ek ek ki

1-Texas News Net- 132 Affiliates
1-Metro News Net- 70 Affiliates
1

2

1

1-Wisconsin News Net 50 Affiliates
1
1
1
1

1-Penn News Net. 71 Affiliates
2
2

ot (4D

2
1
1

1 Metro News Net- 11 Affiliates
1 Metro News Net- 12 Affiliates
1
1

1
1
1



Univ. of Idaho-3

Univ. of Tenn.-3

Cornell Univ.-3

Calif. Polytech State Univ.-3

Georgia Institute of Tech-2

Virginia Tech-2

22-

Spokane, WA
Moscow, ID

Nashville, TN
Knoxville, TN

Binghamton, N.Y.
Ithaca, N.Y.
Elmira, N.Y.

San Luis Obispo, CA
Santa Maria, CA

Atlanta, GA
Atlanta, GA

Richmond, VA
Roanoke, VA

2
1
1-Tenn. News Net. 80 Affiliates
2
1
1
1
1

1-Atlanta News Burecau 22 Affiliates
1

1 Virginia News Net. 45 Affiliates
1

Post-Future Truck Interview Summary-Total Interviews-14

University

University of Wisconsin-4

Michigan Tech-5

Univ. of Calf Davis-5

June 2003

Location of Interview
Madison, WI

La Crosse, W1

Janesville, W1

Ripon, WI

Port Huron, MI
Houghton, MI
Marquette, MI
Hancock, MI
Ishpeming, MI

Sacramento, CA
Chico, CA
Grass Valley, CA

Number

1-Wisconsin News Net 50 Affiliates
1

1

1

bk ok ek paad
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What:

Where:

When:

Who:

Visuals:

Contacts:

P il

FarareTruack

MEDIA ADVISORY
STUDENTS BUILD NEXT GENERATION SUV

(insert name of university) is one of 15 North American universities
competing in FutureTruck 2003, a unique program uniting academia,
government and industry to address environmental and energy-related
issues posed by the growing demand for SUVs. Now in its final year, the
competition challenges students to re-engineer a conventional, full-size
2002 Ford Explorer with at least 25 per cent better fuel economy, while
continuing to meet customer expectations for safety, performance,
functionality and comfort. Meet (insert name of university)’s team, learn
about its strategy, and see its “FutureTruck”.

(fill in exact event location, provide brief directions and rain location if
required)

(fill in day of week, date and time of event)
(fill in names of VIPs, and FutureTruck team leader or spokesperson)

(describe what the photo opportunities will be and what the visuals are for
television crews. For example, if the vehicle will be on display in the work
area, describe what is being done and what reporters will see there.)

(fill in the name and phone number of the team member that media can
contact)



FutuareTriuck

For Immediate Release Contact: (University/Student Contact and phone)
(date) Kimberly Hippler, Strat@comm, (202} 289-2001

(STUDENT NAME) HELPS BUILD NEXT GENERATION SUV

(UNIVERSITY CITY, State Abbrev.) — (Student Name from University name) is one of the
participants gearing up for FutureTruck 2003, an annual competition that challenges 15 North
American universities students to build a next generation sport utility vehicle (SUV) with 25 '
percent better fuel economy and reduced emissions. The annual competition, organized by Ford
Motor Company and the U.S. Department of Energy’s (DOE) Argonne National Laboratory, is
inspiring more than 300 of the best and brightest engineering students with a real-worid

application of their skills benefiting both consumers and the environment.

The (University team name) has been working on their vehicle for the past several months,
building on the lessons learned from last year's event. (Team member) says the team can’t wait

to put their new and improved “FutureTruck” on the road.

“This competition is giving us first-hand exposure to new technologies and the opportunity to help
develop more energy-efficient, ‘greener’ automotive technologies. We're really excited to see

what our SUV can do.” [Add additional details about the vehicle’s design, team’s strategy, etc.]

The students, with guidance from faculty and technical help from DOE and Ford, are attempting
to reengineer a 2002 Ford Explorer into a lower-emissions vehicle with at least 25 percent higher
fuel economy — without sacrificing performance, utility, safety and affordability. To meet these
challenges, the students are employing cutting-edge automotive technologies, including
lightweight materials, fuel celis and other advanced propulsion systems, and alternative fuels,

such as ethanol, biodiesel and hydrogen.



FutureTruck is a joint government-industry project created by DOE {o explore alternative
propulsion systems and fuels through student competition. The program’s goal is to help raise
the environmental performance of the popular SUV segment while keeping the amenities and

features that have made it so popular. FutureTruck 2003 is the program’s fourth and final year.

Ford is providing the 2002 Explorer SUVs that the teams are modifying, more than $400,000 in
seed prize money, engineering consulting for each team, competition facilities, and operational
support. DOE, through its Argonne National Laboratory facility, is providing competition

management, team evaluation, and technical and logistical support.

FutureTruck 2003 is scheduled for June 2 — 12, 2003. Teams will compete in more than a dozen
static and dynamic evaluations in Romeo and Allen Park, Michigan, including tests for
acceleration and on-road fuel economy, off-road performance and emissions testing. The
competition will culminate with awards ceremonies, a vehicle display and oral presentations at
Ford World Headquarters in Dearborn, Michigan as part of Ford’s centennial anniversary

celebrations.

The 15 competing universities for FutureTruck 2002 include: California Polytechnic State
University — San Louis Obispo; Cornell University; Georgia Institute of Technology; Michigan
Technological University; The Ohio State University; Pennsylvania State University; Texas Tech
University; University of Alberta; University of California, Davis; University of I[daho; University of
Maryland; University of Tennessee; University of Wisconsin-Madison; Virginia Tech; and West

Virginia University.

Additional information about the FutureTruck 2003 program is available on the Web at

http://www futuretruck.org.
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For further information please contact:

Kelly Hysan
FutureTruck
202-289-2001

Kathleen Fisher
National Instruments
512-683-5731

Additional information about the
FutureTruck 2003 program is available

at: www.furturetruck.org

FutureTruck Summit Converges in Austin to
Improve SUV Fuel Economy/Clean Air

WHAT:

Teams of engineering students from 15 North American
universities are developing technologies for the SUV of
tomorrow. Students are gathering in Austin for the
FutureTruck Summit, hosted by National Instruments,
which includes two days of intense, advanced systems
training. The FutureTruck competition challenges teams to
reengineer a Ford Explorer to achieve increased fuel
economy and lower emissions.

WHO:

Interviews are available with members of the FutureTruck
teams (including Texas Tech), FutureTruck, Cisco and
National Instruments representatives.

WHEN:
Interviews will be scheduled for January 9, 2002.
Radio read copy also available upon request.

BACKGROUND INFORMATION!:
FutureTruck is a unique four-year program that brings
together the resources of industry, government, and
academia in a cooperative effort to address important
environmental and energy-related issues posed by the
growing demand for sport utility vehicles (SUVs).

National Instruments has donated software and hardware to
FutureTruck teams interested in implementing the concepts
of virtual instrumentation. Headquartered in Austin,

NI leverages commercial technologies to deliver customer-
defined measurement and automation solutions to
engineers and scientists worldwide.
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STUDENTS DESIGNING SUVs OF TOMORROW FOR
BETTER FUEL ECONOMY/CLEANER AIR
FutureTruck Arrives in Texas

A new year is underway and the concern for our nation's dependency on
foreign oil and the case for cleaner air continue o top the list of major
issues for our country.

Inaneffort to help find solutions to these matters, teams of students from
15 top North American university engineering departments, including Texas
Tech, are gathering in Texas today o focus on developing advance
technologies for the SUV of tomorrow.

The FutureTruck competition challenges teams to re-engineer a mid-size
Ford Explorer SUV to improve fuel economy and lower emissions while
keeping the vehicle's utility and customer appeal. The students have spent
more than a year implementing these cutting-edge automotive systems and
have come together for a technology summit, hosted by National
Instruments, to share possible solutions.

Ford Motor Company and the U.S. Department of Energy are headline
sponsors for the 2003 competition and National Instruments has donated
software and hardware to teams that implement concepts of virtual
instrumentation.

Additional information about FutureTruck is available at
www.futuretruck.org

Interviews with FutureTruck representatives available January 9, 2003
by calling Kelly Hysan at 202-289-2001 and with National Instruments

representatives by calling Kathleen Fisher at 512-683-5731.
#i#
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For Immediate Release Contact: Kimberly Hippler, Strat@comm, (202) 289-2001
October 15, 2002 Dr. Chris Pascual, Cal Poly University (805) 756-1306

FIRST LADY OF CALIFORNIA VISITS CAL POLY STUDENTS WHO DEVELOPED
HIGH-MILEAGE, LOW EMISSIONS “FUTURETRUCK?”

(SAN LOUIS OBISPO, Calif.) — During a recent tour at California Polytechnic State University,
the First Lady of California, Sharon Davis, pit-stopped to visit with engineering students
participating in the 2003 FutureTruck competition. The Cal Poly student team is among 15 top
North American university engineering schools competing to reengineer a sport utility vehicle
(SUV) to improve gas mileage while reducing emissions.

The FutureTruck challenge is to re-engineer a mid-size 2002 Ford Explorer to improve fuel
economy and lower emissions while retaining the vehicle’s utility and customer appeal. The 15
competing teams employ many novel ideas and approaches that provide both near-term and long-
term solutions to increasing the efficiency and decreasing the overall environmental impact of
light-duty vehicles.

“t is amazing the technological advancements this group of students have made,” said
California’s First Lady, Sharon Davis. “Challenging the minds of the youth through exercises like
the FutureTruck competition is what will help to find solutions to reducing fuel economy and
cutting greenhouse gas emissions.”

FutureTruck is a joint government-industry project created by DOE to explore alternative
propulsion systems and fuels through student competition. The program's goal is to help raise the
environmental performance of the popular SUV segment while keeping the amenities and
features that have made it so popular. Ford has taken over the program from General Motors
Corp. as the automotive manufacturer sponsor, joining more than ten other government and
industry sponsors who are supporting the final year of the four-year program.

“FutureTruck provides first-hand exposure to real-world engineering experience, and the
opportunity to help develop more energy-efficient, ‘greener’ automotive technologies. We are
excited to participate in the program and very pleased the state of California is interested in our
project,” said Jon-Michael Kasten, Cal Poly team leader.

- more -
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The FutureTruck finals are scheduled for June 2-10, 2003, and the final awards ceremony will be
held in conjunction with Ford’s Centennial Celebration. Judging events will be held at Ford's
Proving Ground in Romeo, MI and at Ford testing facilities in Dearborn, ML

The 15 competing universities for FutureTruck 2002 include: California Polytechnic State
University — San Louis Obispo; Cornell University; Georgia Institute of Technology; Michigan
Technological University; The Ohio State University; Pennsylvania State University; Texas Tech
University; University of Alberta; University of California, Davis; University of Idaho;
University of Maryland; University of Tennessee; University of Wisconsin-Madison; Virginia
Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www futuretruck.org.

H#

* High-resolution photos available
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For further information please contact:

Kelly Hysan
FutureTruck
202-289-2001

Additional information about the
FutureTruck 2003 program is available
at: www.furturetruck.org

Michigan Tech Students Designing
SUVs of Tomorrow

for Better Fuel Economy and Cleaner Air
FutureTruck Competition Touring Through Michigan

WHAT:

The recent buzz has been about creating a hydrogen-driven
future and the types of near-term automotive technologies that
have the potential to reduce the Nation’s dependency on foreign
oil and improve air quality.

In an effort to help find solutions to these matters, Michigan
Tech University is touring throughout the state showcasing its
advance-technology SUV of tomorrow. The Michigan Tech
vehicle took second place in the 2002 FutureTruck competition
using a hybrid configuration with reformulated gasoline and is
aiming to claim first place in this year’s program.

WHO:

Interviews are available with members of the Michigan Tech
FutureTruck team, and FutureTruck Representatives.

WHEN:
Interviews will be scheduled for March 7, 2003.
Radio read copy also available upon request.

BACKGROUND INFORMATION:

FutureTruck is a unique four-year program that brings together
the resources of industry, government, and academia in a
cooperative effort to address important environmental and

energy-related issues posed by the growing demand for sport
utility vehicles (SUVs).

The FutureTruck competition challenges teams to reengineer a
mid-size Ford Explorer SUV to improve fuel economy and lower
emissions while retaining the vehicle’s utility and customer
appeal.
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MICHIGAN TECH STUDENTS DESIGNING
SUVs OF TOMORROW
FOR BETTER FUEL ECONOMY AND CLEANER AIR
FutureTruck Competition Touring Through Michigan

The recent buzz has been about creating a hydrogen-driven future and the
types of near-term automotive technologies that have the potential to
reduce the Nation's dependency on foreign oil and improve air quality.

In aneffort to help find solutions to these matters, Michigan Tech
University is touring throughout the state showcasing its advance-
technology SUV of tomorrow. The Michigan Tech vehicle took second place
in the 2002 FutureTruck competition using a hybrid configuration with
reformulated gasoline and is aiming to claim first place in this year's
program.

The FutureTruck competition challenges students from 15 top North
American university engineering departments to re-engineer a mid-size Ford
Explorer to improve fuel economy and lower emissions while keeping the
vehicle's utility and customer appeal. The students have spent more than a
year implementing these cutting-edge automotive systems.

Ford Motor Company and the U.S. Department of Energy, are the headline
sponsors of the FutureTruck competition, joining more than a dozen other
government and industry organizations.

Additional information about FutureTruck is available at
www.futuretruck.org

Interviews with FutureTruck representatives available March 7, 2003 by

calling Kelly Hysan at 202-289-2001.
HHH



Media Contact: Kelly Hysan
Phone: 202-289-2001
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FutureTruck MEDIA INVITATION

What:

When:

Where:

Space is Limited — Please RSVP

OPPORTUNITY TO DRIVE ADVANCE TECHNOLOGY SUVS OF TOMORROW

AS PART OF FUTURETRUCK NATIONAL COMPETITION

The recent buzz in the news is about creating a hydrogen driven future and the types of near-term
technologies that have the potential to reduce the Nation’s dependency on foreign oil. This is your
opportunity to experience advanced vehicle development in the working stage. The FutureTruck
student teams are in the second year of implementing cutting-edge automotive technologies that
provide near-term and long-term solutions to increase the efficiency and reduce the overall impact of
SUVs. Various hybrid electric vehicle (HEV) designs are employed in combination with alternative
fuels such as ethanol, biodiesel and hydrogen, the use of advanced battery types, various control
strategies, lightweight materials, exhaust after-treatment systems and other technologies.

FutureTruck challenges teams of students from 15 top North American university engineering
departments to re-engineer a mid-size Ford Explorer SUV to improve fuel economy while retaining
the vehicle’s utility and customer appeal. The 2002 first and second place teams, The University of
Wisconsin-Madison (UW) and Michigan Tech (MTU) respectively, will be available for test drives.
Media will also have the opportunity for a comparison drive with a base Ford Explorer.

The First Place vehicle from UW features a parallel HEV configuration with an engine fueled by
biodiesel. In conjunction, the vehicle uses nickel metal hydride batteries to supply power to an electric
motor and captures braking energy when the vehicle is slowing down. The combination of
technologies enabled the team to increase the Explorer’s over-the-road fuel economy by 45 percent
without sacrificing its performance or utility.

The second place vehicle, from MTU, is a through-the-road parallel HEVconfiguration in which the
engine drives the front wheels and an electric motor drives the rear wheels. The batteries are sealed
lead acid and the engine uses reformulated gasoline and a three-way catalyst for emissions
improvement.

Ford Motor Company and the U.S. Department of Energy (DOE), through its Argonne National
Laboratory, are the headline sponsors for the 2003 FutureTruck competition. More than 16 other
government and industry sponsors also support the program.

Friday, March 7, 2003
8:30 a.m. registration and briefing
9:00 a.m. ride and drives begin

The New Detroit Science Center
Corner of Warren Ave. & John R (Detroit)
Phone: 313-577-8400

Competing FutureTruck 2003 Universities: California Polytechnic State University San Louis Obispo; Comnell University;
Georgia Tech; Michigan Technological University; The Ohio State University; Pennsylvania State University; Texas Tech
University; University of Alberta; University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

* If you are unable to attend the ride and drive, please stop by and visit the teams and vehicles
at the SAE World Congress booth # 3323.
* Additional information about FutureTruck is available on the Web at http://www futuretruck.org.
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FutureTruck MEDIA INVITATION

What:

When:

Where:

MICHIGAN TECH STUDENTS DESIGNING SUVS OF TOMORROW
FOR BETTER FUEL ECONOMY AND CLEANER AIR
FutureTruck Competition Touring Through Michigan

The recent buzz in the news is about creating a hydrogen driven future and the types of near-term
technologies that have the potential to reduce the Nation’s dependency on foreign oil. This is your
opportunity to experience advanced vehicle development in the working stage. The FutureTruck
student teams are in the second year of implementing cutting-edge automotive technologies that
provide near-term and long-term solutions to increase the efficiency and reduce the overall impact of
SUVs. Various hybrid electric vehicle (HEV) designs are employed in combination with alternative
fuels such as ethanol, biodiesel and hydrogen, the use of advanced battery types, various control
strategies, lightweight materials, exhaust after-treatment systems and other technologies.

FutureTruck challenges teams of students from 15 top North American university engineering
departments to re-engineer a mid-size Ford Explorer SUV to improve fuel economy while retaining
the vehicle’s utility and customer appeal. The 2002 first and second place teams, The University of
Wisconsin-Madison (UW) and Michigan Tech (MTU) respectively, will be available for test drives.
Media will also have the opportunity for a comparison drive with a base Ford Explorer.

Ford Motor Company and the U.S. Department of Energy (DOE), through its Argonne National
Laboratory, are the headline sponsors for the 2003 Future Truck competition. More than 16 other
government and industry sponsors also support the program.

Friday, March 7, 2003
8:30 a.m. registration and briefing
9:00 a.m. ride and drives begin

The New Detroit Science Center
Corner of Warren Ave. & John R (Detroit)
Phone: 313-577-8400

Competing FutureTruck 2003 Universities: California Polytechnic State University San Louis Obispo; Cornell University;
Georgia Tech; Michigan Technological University; The Ohio State University; Pennsylvania State University; Texas Tech
University; University of Alberta; University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

B-roll of competition available, includes:

e Michigan Tech team testing their Ford Explorers in acceleration, off-road performance
and trailer towing testing applications
¢  Sound bites from team members

Photo Opp:

J Two FutureTruck competition vehicles in motion

* Additional information about FutureTruck is available on the Web at hitp.//www.futuretruck.org.
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For Immediate Release Contact: Kimberly Hippler
(202) 289-2001
cell: (202) 669-0737

STUDENTS PREDICT IMPROVED SUV
FUEL ECONOMY/ EMISSIONS REDUCTION
FutureTruck Nearing Final Stage of Competition

April 1, 2003 - Los Angeles, Calif. - Less than two months remain before the finals of the 2003
FutureTruck competition and teams of students are confident they’ll exceed the goal of achieving
25 percent better over-the-road fuel economy in SUVs and also are certain they can significantly
reduce overall emissions.

FutureTruck challenges teams of students from 15 top North American university engineering
departments to re-engineer a mid-size 2002 Ford Explorer to improve fuel economy and lower
emissions while maintaining the safety, performance and comfort levels that have made them so
popular. The competing teams employ many novel ideas and approaches that provide both near-
term and long-term solutions to increasing efficiency and decreasing the overall environmental
impact of light-duty vehicles.

“The experimental vehicles that are developed in the FutureTruck competition give the engineering
students the opportunity to explore various automotive technologies and use creative applications to
reach the program’s technological goals without being restricted by development, production or cost
processes typically associated with mass vehicle production,” said Al Kammerer, Executive
Director, SUV and Body on Frame, Ford Motor Company. “These efforts reflect Ford’s own goals
to develop advanced technologies to continuously improve fuel economy and emissions in our
vehicles.”

By integrating hybrid electric vehicle (HEV) design strategies, lightweight materials, hydrogen
internal combustion engines and applying various fuel applications, the teams are forecasting their
SUVs will surpass the competition goals for 2003.

Last year, seven out of ten teams achieved better overall over-the-road fuel economy compared to
the base 2002 Ford Explorer. The University of Wisconsin at Madison achieved a greenhouse gas
reduction greater than 50% and increased the Explorer’s over-the-road fuel economy by 45 percent.
The team re-engineered components and used advanced materials such as an aluminum/steel hybrid
frame and a titanium exhaust system.

-more-
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“More than 50 percent of all new vehicles sold are SUVs and light duty trucks, which have
historically been less fuel-efficient than passenger cars,” said Bob Larsen Director of the Center for
Transportation Research at Argonne National Laboratory. “By increasing the fuel efficiency of
vehicles, including SUVs, it will help decrease our dependence on foreign oil and help boost our
economy.”

The final competition involves more than ten days of intense testing, such as acceleration and off-
road performance events to determine which team will win the challenge. Various judging events
will take place at Ford's Michigan Proving Ground in Romeo and the Allen Park Testing Lab in
Allen Park, Mich. The winning university team will be announced at a press conference June 13"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy are the headline sponsors for the 2003
FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides competition
management, technical and logistical support. More than 16 other government and industry
sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www.futuretruck.org.
Hit#
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SATELLITE FEED STATION ADVISORY

STUDENTS UNVEIL SUVS OF TOMORROW -
FUTURETRUCK IN FINAL STAGE OF NATIONAL COMPETITION

What: School may be out for summer, but teams of students from 15 top North American
university engineering departments are hard at work competing to win awards for their
advanced technology SUV designs. The student teams have spent two years
implementing cutting-edge automotive technologies, including lightweight materials,
other advanced propulsion systems and alternative fuels such as ethanol and hydrogen, to
their vehicles in order to compete.

The students are in the final stage of the FutureTruck competition, which challenges
teams of students to re-engineer a mid-size 2002 Ford Explorer SUV to improve fuel
economy while retaining the vehicle’s utility and customer appeal. Students are
professionally judged in a series of applications including acceleration, off-road
performance, trailer towing and on-road fuel economy. The winning university team will
be announced Thursday, June 12, 2003.

When: Wednesday, June 11, 2003
2:00-2:30 p.m. EDT
Satellite feed with B-roll and sound bites from the FutureTruck competition in
Michigan

Coordinates: Telstar 6 (c-band), transponder 19, downlink frequency 4080 (vertical)

Competing FutureTruck 2003 Universities: California Polytechnic State University San Louis
Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio State
University; Pennsylvania State University; Texas Tech University; University of California, Davis;
University of Idaho; University of Alberta; University of Maryland; University of Tennessee; University
of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Package Includes: '
e Teams testing their Ford Explorers in acceleration, off-road performance and trailer towing testing
applications;

¢ Individual University team sound bites for localized story;
e Sound bites from title sponsors Ford Motor Company and the U.S. Department of Energy; and
e FutureTruck competition overview.

Additional information about the FutureTruck 2003 program is available on the Web at
http://'www.futuretruck.org.
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NATIONAL FUTURETRUCK COMPETITION RESULTS
Team Interview Opportunity and Vehicle Display at Ford Centennial Grounds

What: Last night the University of Wisconsin took top honors at this year’s FutureTruck
challenge by re-engineering a base Ford Explorer to achieve a 35 percent increase in on-
road fuel economy over the stock Explorer while simultaneously reducing greenhouse
gas emissions by 39 percent. The winning vehicle, which implemented lightweight
components such as aluminum, ran on a mixture of bio-diesel fuel. The competition
attracted 15 teams from top universities across North America.

The FutureTruck competition challenges teams of students to re-engineer a mid-size 2002
Ford Explorer SUV to improve fuel economy while retaining the vehicle’s utility and
customer appeal. Students are professionally judged in a series of applications including
acceleration, off-road performance, trailer towing and on-road fuel economy.

Additional Results:
2" Place: University of California, Davis
3" Place: Michigan Tech University

Ford Motor Company and the U.S. Department of Energy are the title sponsors for the
2003 competition, which is part of the 100™ Anniversary of Ford Motor Company taking
place in Dearborn, Michigan at Ford headquarters.

When: Friday, June 13, 2003
All 15 SUVs and team members will be on hand at the FutureTruck tent from
10:00 a.m. — 5:00 p.m.

Where: FutureTruck tent — spot “8A” at Ford Centennial Grounds at Ford World Headquarters.

FutureTruck Exhibit:

e See these 15 unique vehicles and explore the novel approaches and innovative technologies
employed to increase the efficiency and reduce the overall environmental impact of SUVs.

e Features a multimedia exhibit and vehicle display celebrating the nation’s premier automotive
engineering competition.

Competing FutureTruck 2003 Universities: California Polytechnic State University San Louis Obispo; Cornell
University; Georgia Tech; Michigan Technological University; The Ohio State University; Pennsylvania State
University; Texas Tech University; University of California, Davis; University of Idaho; University of Alberta;
University of Maryland; University of Tennessee; University of Wisconsin-Madison; Virginia Tech; and West
Virginia University.

B-roll from the competition and the Thursday night awards ceremony is available upon request.

Additional information about the FutureTruck 2003 program is available on the Web at
hitp:/iwww.futuretruck.org.



Media Contact: Jeannine Ginivan

/\ phone: 202-289-2001
/‘_——/“ Kimberly Hippler

FunnreTrouck cell: 202-669-0737
Embargoed until 6:00 a.m. June 13, 2003

What:

‘When:

Coordinates:

SATELLITE FEED ADVISORY

UNIVERSITY OF WISCONSIN TEAM WINS
NATIONAL FUTURETRUCK COMPETITION

The University of Wisconsin took top honors at this year’s FutureTruck challenge by re-
engineering a base Ford Explorer to achieve a 35 percent increase in on-road fuel economy over
the stock Explorer while simultaneously reducing greenhouse gas emissions by 39 percent. The
winning vehicle, which implemented lightweight components such as aluminum, ran on a mixture
of bio-diesel fuel. The competition attracted 15 teams from top universities across North
America.

The FutureTruck competition challenges teams of students to re-engineer a mid-size 2002 Ford
Explorer SUV to improve fuel economy while retaining the vehicle’s utility and customer appeal.
Students are professionally judged in a series of applications including acceleration, off-road
performance, trailer towing and on-road fuel economy. Unlike mass vehicle production, the
students are not restrained in development, production or cost processes and therefore are able to
use creative applications to reach the program’s technological goals. As a result of the students
efforts, manufacturers will be better able to bring these applications to the market sooner.

Ford Motor Company and the U.S. Department of Energy are the title sponsors for the 2003
competition, which is part of the 100™ Anniversary of Ford Motor Company taking place in
Dearborn, Michigan at Ford headquarters. Ford will continue its commitment to FutureTruck
thru 2004.

Friday, June 13, 2003

2:00-2:30 p.m. EDT

Satellite feed with B-roll and sound bites from the FutureTruck competition and awards
ceremony in Michigan

Telstar 6 (c-band), transponder 19, downlink frequency 4080 (vertical)

Competing FutureTruck 2003 Universities: California Polytechnic State University San Louis Obispo; Cornell
University; Georgia Tech; Michigan Technological University; The Ohio State University; Pennsylvania State
University; Texas Tech University; University of California, Davis; University of Idaho; University of Alberta;
University of Maryland; University of Tennessee; University of Wisconsin-Madison; Virginia Tech; and West
Virginia University.

Package Includes:
¢ Teams testing their Ford Explorer in acceleration, off-road performance and trailer towing testing applications

Winning University team sound bites and footage from awards ceremony
Sound bites from title sponsors Ford Motor Company and the U.S. Department of Energy; and
FutureTruck competition overview

* A full b-roll package of thee competition is available upon request.

Additional information about the FutureTruck 2003 program is available on the Web at
http://www . futuretruck.org.
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SATELLITE FEED ADVISORY

NATIONAL FUTURETRUCK COMPETITION RESULTS

What: The University of Wisconsin took top honors at this year’s FutureTruck challenge by re-
engineering a base Ford Explorer to achieve a 35 percent increase in on-road fuel economy over
the stock Explorer while simultaneously reducing greenhouse gas emissions by 39 percent. The
winning vehicle, which implemented lightweight components such as aluminum, ran on a mixture
of bio-diesel fuel. The competition attracted 15 teams from top universities across North
America.

The FutureTruck competition challenges teams of students to re-engineer a mid-size 2002 Ford
Explorer SUV to improve fuel economy while retaining the vehicle’s utility and customer appeal.
Students are professionally judged in a series of applications including acceleration, off-road
performance, trailer towing and on-road fuel economy.

Additional Results:
2" Place: University of California, Davis 5" Place: Penn State University
3" Place: Michigan Tech University 6" Place: Cornell University

4™ Place: Georgia Tech

Lowest Greenhouse Gas Emissions: West Virginia University
Best Appearance Vehicle: University of Maryland

Spirit of the Challenge Award: Virginia Tech

Ford Motor Company and the U.S. Department of Energy are the title sponsors for the 2003
competition, which is part of the 100" Anniversary of Ford Motor Company taking place in
Dearborn, Michigan at Ford headquarters.

When: Friday, June 13, 2003
2:00-2:30 p.m. EDT
Satellite feed with B-roll and sound bites from the FutureTruck competition and awards
ceremony in Michigan

Coordinates: Telstar 6 (c-band), transponder 19, downlink frequency 4080 (vertical)

Competing FutureTruck 2003 Universities: California Polytechnic State University San Louis Obispo; Cornell
University; Georgia Tech; Michigan Technological University; The Ohio State University; Pennsylvania State
University; Texas Tech University; University of California, Davis; University of Idaho; University of Alberta;
University of Maryland; University of Tennessee; University of Wisconsin-Madison; Virginia Tech; and West
Virginia University.

Package Includes:

e 13" place teams testing their Ford Explorer in acceleration, off-road performance and trailer towing testing
e  Winning University team sound bites and footage from awards ceremony

e Sound bites from title sponsors Ford Motor Company and the U.S. Department of Energy; and

e FutureTruck competition overview

Additional information about the FutureTruck 2003 program is available on the Web at
http://www. futuretruck.org.
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UNIVERSITY OF WISCONSIN STUDENTS
WIN 2003 FUTURETRUCK COMPETITION

Engineering Students Re-design SUV, Improving Fuel Economy and Lowering Emissions

DEARBORN, Mich. — June 13, 2003 — A team of students from the University of Wisconsin took top
honors at this year’s FutureTruck challenge by re-engineering a base 2002 Ford Explorer to achieve a
35 percent increase in on-road fuel economy while simultaneously reducing greenhouse gas emissions
by 39 percent. The winning vehicle, which implemented lightweight components such as aluminum,
ran on a mixture of bio-diesel fuel.

The FutureTruck competition attracted 15 engineering teams from universities across North America.
The second place vehicle design, re-engineered by students at University of California - Davis was a
parallel plug-in hybrid system and was fueled by ethanol.

The goal of the annual FutureTruck challenge is to lower emissions and achieve a 25 percent increase
in over-the-road fuel economy of SUVs while maintaining the safety, performance and comfort levels
that consumers demand. The U.S. Department of Energy and Ford Motor Company were the title
sponsors for this year’s competition, which took place at Ford's Michigan Proving Grounds in Romeo -
just in time for the company’s 100™ anniversary celebration.

“The FutureTruck program is just one way the government, industry, and academic worlds are working
together to find approaches and solutions to improving vehicle fuel economy,” said Department of
Energy Secretary Spencer Abraham. “Better fuel economy for all vehicles — including popular SUVs —
will help reduce America’s petroleum needs, decreasing dependence on foreign oil and boosting our
economy.”

The competing teams employ creative approaches to achieve both short-and long-term solutions to
improving the fuel efficiency and environmental impact of SUVs.

“This is not only a victory for the University of Wisconsin, but a promising contribution to the future

of light-duty vehicle design,” said Glenn Bower, the teams facility advisor. “We were pleased to be a
part of the FutureTruck challenge once again.”

- more -
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FutureTruck competition began on June 2 at Ford’s Michigan Proving Ground in Romeo and the Allen
Park Test Lab in Allen Park, Mich. Teams participated in ten days of intense vehicle testing that
measured criteria such as acceleration and off-road performance.

“This competition fosters tomorrow’s engineers by encouraging them to explore clean, fuel-efficient
automotive technologies,” said Al Kammerer, Ford’s executive director of sport utility vehicles and
body on frame. “FutureTruck’s goals parallel Ford’s research on advanced propulsion vehicles and its
attempts to make SUV's more fuel efficient while maintaining consumer acceptability.”

Other teams participating in the 2003 challenge included: California Polytechnic State University, San
Luis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio State
University; Pennsylvania State University; Texas Tech University; University of Alberta; University of
Idaho; University of Maryland; University of Tennessee; Virginia Tech; and West Virginia University.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. Other major sponsors included the National
Science Foundation; Cisco Systems; ArvinMeritor; Delphi; National Instruments; Natural Resources
Canada; The MathWorks; The Aluminum Association; Illinois Department of Commerce and
Economic Opportunity; Renewable Fuels Association; Goodyear Tire & Rubber Company; Ricardo
Inc.; BP; and Dana Corporation.

Additional information about FutureTruck is available on the Web at http://www futuretruck.org.
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UNIVERSITY OF ALBERTA STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
University of Alberta students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The Alberta SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions
this year. Alberta’s approach to hybrid design was to couple an efficient, yet sufficiently powerful,
engine with a regenerative electric motor drive. The SUV also uses Lithium Ion batteries and ultra-
capacitors in the hybrid design.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. David Checkel, Team Advisor, for the
University of Alberta team. “The students have worked really hard all year, and we are ready to take
home first place.”

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www.futuretruck.org.
Hitt
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CALIFORNIA POLYTECHNIC STATE UNIVERSITY STUDENTS
RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
California Polytechnic State University students as they submit a Sport Utility Vehicle (SUV) entry
for the 2003 FutureTruck competition finals. FutureTruck challenges teams of students from 15 top
North American university engineering departments to re-engineer a mid-size 2002 Ford Explorer
to improve fuel economy and lower emissions while maintaining the safety, performance and
comfort levels that have made them so popular.

The team SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. Chris Pascual, Team Advisor, for the Cal
Poly team. “The students have worked really hard all year, and we are excited about our vehicle
design for this year's competition.”

Cal Poly’s design strategy attempts to maximize the efficiency of vehicle components and reduce
the inefficiencies associated with the conversion of energy from fuel to electricity. The SUV
features a 1.9liter, B35 engine and a modified electric-motor enables the team to increase the
vehicle’s power by 75% while attempting to achieve Ultra Low Emissions Vehicle (ULEV)
emission standards.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

~more-



N

FutareTruck

FutureTruck — page 2

Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Comell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www_futuretruck.org.
HitH
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CORNELL UNIVERSITY STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
Cornell University students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 North American
university engineering departments to re-engineer a mid-size 2002 Ford Explorer to improve fuel
economy and lower emissions while maintaining the safety, performance and comfort levels that
have made them so popular.

The Cornell SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
took fourth place in the 2002 competition and are striving to exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall pollutant and
greenhouse gas emissions.

“This competition presents students with a considerable challenge. The students are confronted
with rather nebulous objectives, and must define the design requirements, then generate and follow
an accelerated engineering, development, and implementation schedule,” said John Callister, faculty
advisor for the Cornell team. “The students have worked really hard all year, and we are hoping that
a little luck comes our way and we get a strong finish.”

Cornell’s charge-sustaining hybrid design uses a small gasoline engine with high power density and
a powerful electric motor. The motor provides low-end torque and power assist to allow the engine
to run at its most efficient operating range for steady-state needs. An advanced control system
distributes a driver torque demand (measured by how far the driver has depressed the gas pedal) to
the motor and engine with a goal of increasing the total fuel economy and maintaining battery
charge.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www futuretruck.org.
H#
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GEORGIA TECH STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
Georgia Institute of Technology students as they submit a Sport Utility Vehicle (SUV) entry for the
2003 FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The Tech SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the 2003 goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said professor Jerome Meisel, Team Advisor, for
the Georgia Tech team. “The students have worked really hard all year, and we are ready to take
home first place.”

The Georgia Tech truck incorporates a split-parallel design in which the motor 1s not directly
coupled to the engine, as in a normal parallel hybrid. Instead, the motor drives the front wheels
while the engine supplements that torque by driving the rear wheels. The increase in fuel efficiency
will come from an optimized blending of the torque delivered by the electric motor and the engine.
A new computer algorithm is used to implement this torque blending.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21° Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www futuretruck.org.
HitH
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UNIVERSITY OF MARYLAND STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
University of Maryland students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The school’s SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions
this year.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. David Holloway, Team Advisor, for the
University of Maryland team. “The students have worked really hard all year, and we are ready to
take home first place.”

The University of Maryland SUV is a hybrid electric system composed of a 3.0-liter six-cylinder
engine and an electric motor coupled between the engine and the stock transmission. The engine
uses an ethanol mixture (E-85) enabling low emissions, and nickel metal hydride batteries provide
power for the electric motor. The batteries are recharged through regenerative braking.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21% Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www futuretruck.org.
HiH
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MICHIGAN TECH UNIVERSITY STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
Michigan Tech University students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The Tech SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students took
second place in the 2002 competition and are confident they’ll once again exceed the goal of
achieving 25 percent better over-the-road fuel economy in the SUV and significantly reduce overall
emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said John Beard, Team Advisor, for the Michigan
Tech team. “The students have worked really hard all year, and we are ready to take home first
place.”

The Michigan Tech truck incorporates a split-parallel design in which the motor is not directly
coupled to the engine, as in a normal parallel hybrid. Instead, the engine drives the front wheels
while the motor supplements that power by driving the rear wheels. Aggressive weight reduction
methods are used to further increase the overall efficiency of the vehicle as well.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21% Century.”

-morec-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www .futuretruck.org.
it
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OHIO STATE UNIVERSITY STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of Ohio
State University students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The Ohio State SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions
this year.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Frank Ohlemacher, Team Advisor, for the Ohio
State team. “The students have worked really hard all year, and we are ready to take home first
place.”

Ohio State’s team implemented a parallel hybrid strategy, using an advanced compression-ignition
direct-injection (CIDI) engine for improved efficiency and emissions. The engine uses bio-diesel
fuel to significantly reduce the greenhouse gas impact of the vehicle and a user-transparent control
strategy was designed to optimize the powertrain performance, reduce fuel consumption and
emissions, and manage the battery state-of-charge.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-more-



FuturaTruck

FutureTruck — page 2

Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www.futuretruck.org.
HitH
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PENN STATE UNIVERSITY STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
Pennsylvania State University students as they submit a Sport Utility Vehicle (SUV) entry for the
2003 FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The Penn SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students took
fifth place in the 2002 competition and received special awards in the areas of telematics and
emissions technology. The team is confident they’ll once again exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Daniel Haworth, Team Advisor, for the Penn
State team. “The students have worked really hard all year, and we are ready to take home first
place this year.”

The Penn State FutureTruck is a parallel hybrid electric vehicle, primarily powered by a highly
efficient 2.5-L Detroit Diesel engine. A 5-speed manual transmission transfers power from the
engine to the wheels for maximum efficiency. An electric motor is coupled to the driveshaft just
after the transmission, giving the driver extra power during heavy acceleration and recapturing
energy through regenerative braking.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-Imore-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www.futuretruck.org.
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UNIVERSITY OF TENNESSEE STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
University of Tennessee students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The school’s SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and took high honors in dynamic handling and telematics. The
team is confident they’ll exceed the goal of achieving 25 percent better over-the-road fuel economy
in the SUV and significantly reduce overall emissions this year.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. David Irick, Team Advisor, for the
University of Tennessee team. “The students have worked really hard all year, and we look forward
to the rigor of the competition.”

The University of Tennessee’s FutureTruck employs a pre-transmission parallel, "heavy" hybrid
powertrain. This design incorporates a smaller displacement engine and a large electric motor. As a
result, the design allows the engine to stop running when the vehicle is stopped, launch and restart
using the electric motor, and operate as a zero-emission vehicle (ZEV) during some phases of
driving.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12™
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www.futuretruck.org.
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TEXAS TECH UNIVERSITY STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
Texas Tech University students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The Tech SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions.
This year, Texas Tech chose to implement a hydrogen internal combustion engine parallel hybrid
powertrain.

“This competition presents students with real-world design and engineering exercises and
challenges them to work as a team to produce real-world results,” said Dr. Tim Maxwell, Team
Adpvisor, for the Texas Tech team. “Our students had to work very hard to prepare a new Explorer
powered by a hydrogen fueled engine. Development of the hydrogen engine has been challenging,
but it is running well now and we expect to be very competitive this year.”

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. ‘“FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www.futuretruck.org.
Ht#



/

FutureTrack

For Immediate Release Contact: Kimberly Hippler
(202) 289-2001
cell: (202) 669-0737

UNIVERSITY OF IDAHO STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
University of Idaho students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The school’s SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Frank Albrecht, Team Advisor, for the
University of Idaho team. “The students have worked really hard all year, and we are ready to take
home first place.”

The University of Idaho students designed the SUV system with special consideration given to
weight, reliability, efficiency, emissions, and ease of installation. They selected a soft parallel
design that implements a modified engine along with an electronic motor to assist the vehicle under
hard acceleration. This design has benefits for keeping the vehicle light while providing assistance
to the engine.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21% Century.”

-more-



FntursYrack

FutureTruck — page 2

Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www.futuretruck.org.
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UC DAVIS STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
University of California - Davis students as they submit a Sport Utility Vehicle (SUV) entry for the
2003 FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The UC Davis SUV submission faces rigorous testing and evaluation, in areas such as acceleration
and off-road performance events to determine which team will win the challenge. The students
took third place in the 2002 competition and are confident they’ll once again exceed the goal of
achieving 25 percent better over-the-road fuel economy in the SUV and significantly reduce overall
emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. Andrew Frank, Team Advisor, for the
Davis team. “The students have worked really hard all year, and we are ready to take home first
place.”

This year, UC Davis has designed a parallel plug-in hybrid system. Through the use of lightweight
components, aerodynamic improvements, custom powertrain elements, embedded electronics, and
an advanced control system, the team’s vehicle was designed to double the stock fuel economy
while having a minimal greenhouse gas impact on the environment.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21% Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www futuretruck.org.
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UNIVERSITY OF WISCONSIN STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
University of Wisconsin - Madison students as they submit a Sport Utility Vehicle (SUV) entry for
the 2003 FutureTruck competition finals. FutureTruck challenges teams of students from 15 top
North American university engineering departments to re-engineer a mid-size 2002 Ford Explorer
to improve fuel economy and lower emissions while maintaining the safety, performance and
comfort levels that have made them so popular.

The team’s SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students were
victorious in the 2002 competition and are confident they’ll once again exceed the goal of achieving
25 percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions
this year.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. Glenn Bower, Team Advisor, for the
University of Wisconsin team. “The students have worked really hard all year, and we are once
again ready to take home first place.”

Wisconsin’s strategy was to design an efficient hybrid drivetrain and implement lightweight
components. The drivetrain includes a common rail direct-injection diesel engine coupled to a 5-
speed manual transmission. The team reengineered components from advanced materials to reduce
weight, improve dynamic performance, and increase safety.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21% Century.”

~more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at

http://www.futuretruck.org.
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VIRGINIA TECH STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
Virginia Tech students as they submit a Sport Utility Vehicle (SUV) entry for the 2003 FutureTruck
competition finals. FutureTruck challenges teams of students from 15 top North American
university engineering departments to re-engineer a mid-size 2002 Ford Explorer to improve fuel
economy and lower emissions while maintaining the safety, performance and comfort levels that
have made them so popular.

The Tech SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students
participated in the 2002 competition and are confident they’ll exceed the goal of achieving 25
percent better over-the-road fuel economy in the SUV and significantly reduce overall emissions.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Doug Nelson, Team Faculty Advisor for the
Virginia Tech team. “The students have worked really hard all year, and we are ready to go up
against the other universities.”

The Hybrid Electric Vehicle Team (HEVT) of Virginia Tech is a series HEV that uses a hydrogen
internal combustion engine coupled to a generator which powers two electric motors for all wheel
drive capabilities. This strategy improves energy efficiency and fuel economy and reduces overall
emissions from driving the vehicle (both tailpipe and fuel production). Hydrogen fuel results in low
tailpipe emissions from the truck and reduces greenhouse gas emissions from hydrogen production.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21* Century.”

-more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www.futuretruck.org.
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WEST VIRGINIA UNIVERSITY STUDENTS RE-ENGINEER SUV WITH IMPROVED
FUEL ECONOMY/ EMISSIONS REDUCTION
Team Enters National FutureTruck Competition Finals

June 2, 2003 - Dearborn, Mich. — More than ten days of intense testing are ahead for a team of
West Virginia University students as they submit a Sport Utility Vehicle (SUV) entry for the 2003
FutureTruck competition finals. FutureTruck challenges teams of students from 15 top North
American university engineering departments to re-engineer a mid-size 2002 Ford Explorer to
improve fuel economy and lower emissions while maintaining the safety, performance and comfort
levels that have made them so popular.

The team’s SUV submission faces rigorous testing and evaluation, in areas such as acceleration and
off-road performance events to determine which team will win the challenge. The students took
sixth place in the 2002 competition and are confident they’ll once again exceed the goal of
achieving 25 percent better over-the-road fuel economy in the SUV and significantly reduce overall
emissions this year.

“This competition presents students with real-world design and engineering exercises and
challenges them to produce real-world results,” said Dr. Nigel Clark, Team Advisor, for the West
Virginia team. “The students have worked really hard all year, and we are ready to take home first
place.”

The West Virginia team selected a post-transmission paraliel hybrid design powered by a Detroit
Diesel 2.5-L common-rail direct fuel injection engine for its SUV. The electric motor is connected
to the driveline using a chain drive behind the transfer case. Advanced hybrid vehicle controls also
were integrated to improve the vehicle’s drivability and to increase fuel efficiency.

“Training young engineers to solve complex automotive engineering challenges is what this
competition is all about,” said Al Kammerer, Ford’s Executive Director of Sport Utility Vehicles
and Body on Frame. “FutureTruck provides the training ground for hundreds of student engineers
to explore advanced vehicle technologies so they are better equipped to lead the automotive
industry in the 21 Century.”

~more-
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Various judging events will take place at Ford's Michigan Proving Ground in Romeo and the Allen
Park Testing Lab in Allen Park, Mich. The winning university team will be announced on June 12"
as part of Ford’s centennial celebration in Dearborn, Mich.

Ford Motor Company and the U.S. Department of Energy (DOE) are the headline sponsors for the
2003 FutureTruck competition. Argonne National laboratory, a DOE R&D facility, provides
competition management, technical and logistical support. More than 16 other government and
industry sponsors also support the program.

Competing universities for FutureTruck 2003 are: California Polytechnic State University, San
Louis Obispo; Cornell University; Georgia Tech; Michigan Technological University; The Ohio
State University; Pennsylvania State University; Texas Tech University; University of Alberta;
University of California, Davis; University of Idaho; University of Maryland; University of
Tennessee; University of Wisconsin-Madison; Virginia Tech; and West Virginia University.

Additional information about the FutureTruck 2003 program is available on the web at
http://www.futuretruck.org.
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