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Exploration and Summary of University Fuel Cell Programs

Introduction:

There are numerous fuel cell programs at universities presently in operation throughout the United States and the world.  As the need for clean, sustainable energy becomes increasingly important, the number of university fuel cell programs is expected to grow significantly.  To comprehensively cover all the university fuel cell programs in the United States alone would be an undertaking requiring years and would produce a nothing less than a sizeable book.  The scope of this work has provided the opportunity to visit only a small number of these universities, which have been selected largely through serendipitous meetings and other contacts with representative individuals. The following report includes fuel cell programs at three institutions, Kettering University, Worcester Polytechnic Institute, and MIT and is meant as an introduction to some of the exciting university fuel cell research that is currently taking place.  A listing of fuel cell programs available in the U.S. and internationally can be found on the Fuel Cells 2000 website at:

http://www.fuelcells.org/ced/career/university.htm#

This report is designed for teachers, students, and anyone interested in fuel cell technology.  PowerPoint presentations on the fuel cell programs at Kettering University, Worcester Polytechnic Institute, and MIT are also available at www.protium.us
These PowerPoint presentations include plenty of high resolution photos and slide notes with relevant information available if the presentations are downloaded from the site.  I hope you find this report and the presentations informative and interesting, and also hope readers continue to investigate the education, research, and amazing projects that are taking place in the fuel cell programs at universities around the world.

Sincerely, 

Ross McCurdy
Kettering University 
Fuel Cell Program and Projects
Introduction:

Kettering University, located in Flint, Michigan, is an engineering school with strong ties to the automotive industry, and from 1926 to 1928 was actually General Motors Institute (GMI).  In 1998 the school became Kettering University, named after automotive engineer Charles F. Kettering.  Among his many automotive inventions was the electric start motor for gasoline powered automobiles.  This invention eliminated the laborious and risky hand crank and made the gasoline-engine car far more user-friendly, especially for women.  Ironically, Kettering’s electric starter for gasoline motors may have been a major factor in the downfall of electric vehicles, which at the time rivaled gas vehicles in numbers.  Although not an enormous school, Kettering has the largest mechanical engineering department in the US.  With every major automobile manufacturer developing fuel cell vehicles, it is not surprising that Kettering has created an outstanding fuel cell program.  Aspects of the program include fuel cell research, design and operation of fuel cell systems, fuel cell test stations, and fuel cell vehicle applications.  As with all the engineering education at Kettering, practical experience is a major component of their fuel cell program.  A PowerPoint presentation with photos aligned with this report is available on the web at http://protium.us/fc_class/fc_class_other.htm
The Fuel Cell Program:


Along with a major in areas of engineering including mechanical, electrical, computer, and others, students can also earn a minor in Fuel Cells.  For students seriously interested in fuel cell technology, earning an engineering diploma with a fuel cell minor is a great start for a career in the world of fuel cell technology.  

The focused fuel cell courses required for the minor are:
 
CHEM-337 Fuel Cell Electrochemistry

CHEM-336 Fuel Cell Electrochemistry lab

EE-322 Applied Power Electronics
MECH-526 Fuel Cell Science and Engineering

MECH-545-Hybrid Electric Vehicles

EE-524 Fuel Cell Packaging

BUSN-571 Alt. Energy Business Development

Fuel Cell Labs:


Kettering University has some excellently outfitted labs within their Center for Fuel Cell Systems and Powertrain Integration, located in the new 120,000 square foot Mechanical Engineering and Chemistry Building.  The Center for Fuel Cell Systems and Powertrain Integration is well-equipped with the necessary equipment for fuel cell education, research, and applications and includes fuel cell test stations by Schatz Energy and Hydrogenics Greenlight systems, small fuel cells for membrane testing, larger Ballard Nexa systems, and hydrogen storage systems including compressed gas and metal hydride.  Kettering also has the electronics necessary to support these fuel cells including data acquisition systems, DC-DC and DC-AC converters, and a big inventory of Maxwell Ultracapacitors.  Ultracapacitors hold an electric charge similar to batteries, but can handle greater current input and have far greater cycling characteristics.  The disadvantages of capacitors include price and the short duration of charge release.  These Ultracapacitors are the size of soup cans (that is big for a capacitor!) and are sometimes used in place of batteries in fuel cell vehicles as an electrical buffer between the fuel cell and motor to provide quick power when needed for acceleration.  The fuel cells and the support equipment are widely used in the numerous fuel cell courses offered, with an emphasis on the essential combination of hands-on experience with solid academics.  With this equipment, Kettering students have the opportunity to test all the operational parameters of PEM membranes and fuel cell stacks, experiment with the electrical engineering aspects of fuel cell power, and to design and create functional applications for fuel cells.
Fuel Cell Hybrid GEM car:

Kettering’s flagship fuel cell vehicle is currently the four-passenger GEM (Global Electric Motorcars) electric vehicle.  To create this vehicle, students and faculty at Kettering worked together to integrate a Ballard Nexa 1.2 kilowatt fuel cell system with the battery-electric drive system of the GEM car.  The end result was the GEM fuel cell-battery electric hybrid vehicle, capable of achieving a maximum speed of 35 mph, which is ideal for the “neighborhood” driving conditions for which the GEM car was designed.  The fuel cell and battery systems work together to optimize acceleration and range of the GEM car, and calculations indicate the fuel cell will extend the range of the vehicle by over four times the distance of the batteries alone.  The batteries provide the immediate power required for rapid acceleration, while the fuel cell provides steady power to either run the motor or charge the batteries during operation.  When the GEM car is idling or parked, the Nexa fuel cell can remain running to charge the batteries.
Kettering University GEM Fuel Cell Hybrid Vehicle (FCHV) Specifications:
Global Electric Motors four passenger “Neighborhood Electric” car

1.2 kW Ballard Nexa Fuel Cell

72 volt shunt wound GE Motor

Spectrodyne Systems MKIIIR/36-72-11 1 kW DC-DC up converter

6-12 volt Trojan 30XHS lead acid deep cycle batteries wired in series for 72 volts
72 volt – 12 volt DC-DC step down converter for auxiliary systems 12 volt battery

Zivan on-board battery charger for utility grid charging

National Instruments Data Acquisition System

Dynetek L033H200G8 2,000 psi transportation grade hydrogen storage tank, holds 0.2 kg of H2
Co-op Program:

Believing that experience and academics are both integral components of an engineering education, the co-op program is a cornerstone of Kettering University’s educational philosophy.  In Kettering’s co-op program, students alternate semesters between school and full time engineering work experience, resulting in graduates that have the academics and real world skills necessary for success.  In addition to the real-world learning opportunities provided by the co-op placements, students are also paid for their work, which can be a major help in covering tuition and other college expenses.  Co-op placement opportunities are located around the country and include a wide range of organizations ranging from auto manufacturers, to the US Marines, and UPS.  There are opportunities for students to co-op with organizations involved with fuel cells, hydrogen technology, and support systems that include ECD Ovonics, Seimens, United Technologies, and Cobasys.  A student on the project team technical staff that developed the Fuel Cell Hybrid GEM Car was cooperatively employed by both ECD Ovonics and Cobasys during his undergraduate engineering program at Kettering.  


Kettering University’s philosophy of academics and experience has established a strong track record of success.  Kettering was ranked at #1 for Industrial and Manufacturing Engineering, #3 in Mechanical Engineering, and #7 in Electrical and Computer Engineering in the 2007 US News and World Report American Colleges Guide.  Kettering also claims that 100% of its seniors are employed or accepted to graduate schools before graduation, an outstanding measure of success!  With close ties to the automotive industry and an outstanding fuel cell program that continues to grow, Kettering University is well worth looking into for students interested in an engineering career relating to the exciting field of fuel cell and automotive technology.
Links:
http://www.kettering.edu/
Kettering University’s Fuel Cell Program:  
http://www.kettering.edu/~altfuel/fcmain.htm
http://fuelcells.kettering.edu/
Kettering Fuel Cell Minor:

http://www.kettering.edu/mech_eng/mecheng_T0_R918.html?new_sess=1
http://en.wikipedia.org/wiki/Kettering_University
http://www.gemcar.com/
http://www.humboldt.edu/~serc/fc.html
Worcester Polytechnic Institute (WPI) 
Fuel Cell Program and Projects
Introduction:

Worcester Polytechnic Institute, located in Worcester, Massachusetts, was founded in 1865 and is a serious engineering school.  Not surprisingly, fuel cells have been an area of focus at WPI for years.  What is particularly interesting is how their fuel cell endeavors are at the opposite ends of the spectrum in regards to fuel cell research and applications.  One major area of fuel cell research at WPI is in membrane chemistry, where they are working at the level of atoms and molecules.  The other major area of fuel cell focus, their Fuel Cell Airplane Project, is on a far more visible scale and has captured serious media attention.  Despite the vast differences between the submicroscopic molecular research and their airplane application, both areas of focus are of major significance to the emerging fuel cell industry.  A PowerPoint presentation with photos aligned with this report is available on the web at http://protium.us/fc_class/fc_class_other.htm
Fuel Cell Research:


There are five general fuel cell types which are categorized according to their electrolyte:  Alkaline (AFC), Phosphoric Acid (PAFC), Molten Carbonate (MCFC), Solid Oxide (SOFC), and Proton Exchange Membrane (PEM).  The Proton Exchange Membrane fuel cells operate at significantly lower temperatures than other fuel cell types (less than 80 degrees C) and are the fuel cells of choice for virtually all portable and mobile applications, as well as many stationary power applications.  Proton Exchange Membrane fuel cells are used in backup power applications, cars, trucks, and buses, model cars, and are in the research and development stage for consumer electronics such as cell phones and laptop computers.  The key functional component of the Proton Exchange Membrane fuel cell is the membrane material itself.  Make a better membrane and the fuel cell world will beat a path to your door.  Improving the membrane is exactly what is being worked on in WPI’s fuel cell labs, and success in this research will be of major benefit in large scale commercialization of fuel cell technology.


One of the most common types of membranes is called Nafion, which is produced by DuPont.  Other fuel cell membrane materials are manufactured by Gore and Polyfuel.  Chemically, Nafion is a fluorinated ethylene polymer with sulfonic acid side chains.  The chemical structure of Nafion is shown below.
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In a fuel cell the Nafion membrane permits the protons of hydrogen atoms to pass through, but not the electrons, which are forced to go around.  As the electrons go around the membrane they are put to work, lighting bulbs, powering a car, and so on, and then recombine with the original protons and oxygen atoms on the other side of the membrane to form water, the only emission that fuel cells produce.  

Atomic animation of this process can be found at http://www.howstuffworks.com/fuel-cell.htm

Examples of this type of research at WPI include: Nafion Sorption, Proton Conduction in Nafion, Nanocomposite Higher Temp PEM’s, Electrochemical PrOx, Fuel Cell Performance Modeling, and Atomistic Catalyst Modeling and Design.  As can be ascertained by the research descriptions, membrane chemistry is serious stuff, and it is not surprising that the fuel cell research takes place under the chemical engineering department of WPI.  This research requires a solid background in chemical engineering and is primarily undertaken by graduate level students in a PhD program working with WPI professors such as Dr. Ravindra Datta, head of WPI’s Chemical Engineering Department.  For students interested in chemistry, fuel cells, and pursuing a Masters or PhD. level degree, membrane and other related research at Worcester Polytechnic Institute is worth further investigation.   

WPI’s Fuel Cell Airplane Project: 


This is quite possibly the ultimate fuel cell demonstration to be found anywhere in the world.  Many exciting fuel cell vehicle projects have been demonstrated over the years including cars, pickup trucks, SUV’s, buses, submarines, scooters, motorcycles, a Segway, and even unmanned aerial vehicles (UAV’s), but there has not yet been a demonstration of a manned fuel cell airplane.  WPI’s Fuel Cell Airplane project is working to change that and get a two-passenger light airplane flying through the skies using fuel cell electricity.


On December 17th 1903 Orville and Wilbur Wright flew the first motorized heavier-than-air craft on the windy dunes of Kill Devil Hill, Kitty Hawk, North Carolina.  Among the many challenges the Wright brothers overcame to achieve their historic flight was the development of an engine suitable for the 605 lb aircraft.  This engine had to be lightweight and compact, yet powerful enough to get their aircraft airborne and sustain flight.  Their application for an engine was entirely unique, and they were unable to find such an engine produced by any manufacturer.  Unable to find the engine they required, Orville and Wilbur built their own with the help of machinist Charles Taylor.  This engine had four cylinders and a lightweight aluminum crankcase, quite revolutionary for the time.  Their engine had a weight of 179 lbs and produced 12 horsepower, enough to get their 1903 flyer airborne in the cold December winds of Kitty Hawk.  


Just over one hundred years later, the issues of power, weight, and size faced by Orville and Wilbur Wright when developing the motor for their flyer are now the major challenges in creating an airplane powered by a fuel cell.  In their quest to meet this challenge, the WPI project team is working with fuel cell manufacturer Lynntech http://www.lynntech.com/ to develop a compact and lightweight fuel cell stack that will produce the necessary power to sustain flight.


Aside from the significant power challenges inherent in a fuel cell airplane project, there are other reasons why this is the ultimate fuel cell demonstration.  If a fuel cell-powered car, truck, scooter, or Segway has some sort of technical problem, pulling over to the side of the road is always an option.  Put some hazard lights on, get out the voltmeter, find the problem and fix it.  When one is flying at several thousand feet, having all systems operational, especially the power systems, is absolutely essential.  Not only will the fuel cell for the airplane need to be powerful, lightweight, and compact, it must be totally reliable.  This project is certainly the ultimate test for fuel cell technology and the demanding specifications required are already helping to push research, design, and technical innovation. 


WPI’s Fuel Cell Airplane project is being developed in three phases.  The first phase will not use a fuel cell at all but will be equipped with banks of nickel metal hydride (NiMH) batteries taken from Toyota Prius Hybrids that will power a UQM 100 horsepower electric motor.  The projected range for phase I is twenty miles.  For phase II a 20 kilowatt fuel cell will be integrated with either NiMH or Lithium Ion batteries.  These batteries will provide the additional electricity required by high power situations such as takeoffs, and the 20 kW fuel cell will provide ample power for cruising flight at around 85 knots.  Approximately 1-2 kilograms of hydrogen will be stored on board and should provide enough fuel for a phase II range of 250 miles.  For phase III a 50 kW fuel cell will be combined with an increase in hydrogen storage to 3-5 kilograms and a projected range of 500 miles!


WPI’s Fuel Cell Airplane project is still in development and has not yet flown using fuel cell power.  When the fuel cell system does bring this amazing airplane into the sky it will be a major technological milestone for both fuel cell science and aviation itself.  Just as numerous technological spin-offs from the Apollo Space Program have benefited society, the fuel cell research and development crucial to the success of this project holds the potential to further the entire fuel cell industry. 
WPI Fuel Cell Airplane Technical Specifications:

DynAero Lafayette III – Legend 2 Passenger Airplane

Wingspan: 28.5 ft

Length: 19 ft

Wing Area: 84 sq ft

Stall w/ Flaps: 35 kts.

Aspect Ratio: 9.2

Prop: Airmaster 3-Blade Variable Pitch
100 hp UQM Brushless DC Electric Motor
Lynntech Fuel Cell
Nickel Metal Hydride (NiMH) batteries from Toyota Prius

Compressed gas hydrogen Storage
Performance Goals:

Max Speed: 180 kts.

Cruising Speed: 85 kts.
Range:    Phase I: 50 miles



Phase II: 250 miles



Phase III: 500 miles  
Links:

http://www.wpi.edu/
http://en.wikipedia.org/wiki/Worcester_Polytechnic_Institute
WPI’s Fuel Cell Center:

http://www.wpi.edu/Academics/Depts/CHE/Research/FCC/
http://www.herelectricvehicle.com/dynaero.html
http://www.wpi.edu/News/Transformations/2002Fall/onawing.html
WGBH Public Broadcasting online presentation on WPI’s Fuel Cell Airplane:

http://forum.wgbh.org/wgbh/forum.php?lecture_id=1465
PowerPoint presentation on WPI’s Fuel Cell Airplane:
 http://www.sentech.org/Hydrogen%20Workshop%20-%20Albany/04%20-%20James%20Dunn.pdf#search=%22dynaero%20lafayette%20%22
http://www.fuelcelltoday.com/FuelCellToday/EducationCentre/EducationCentreExternal/EduCentreImageDisplay/0,1756,112,00.html
Dynaero Airplanes:

http://www.dynaero.com/lien/indexuk.htm
UQM Electric Motors:
http://www.uqm.com/
Massachusetts Institute of Technology (MIT)

Vehicle Design Summit

Wed, 12 Jul 2006 10:21:40 -0400
Hello, my name is Matthew Ritter.  As I mentioned in my voicemail, I'm working on a project here at MIT to build five unique altpower vehicles.  There are 53

Engineering students from all over the world cooperating to build these

vehicles, which use biofuel, batteries (for two of them) human power and a fuel

cell.  We've managed to get virtually everything together except that pesky fuel

cell.  Mark Clayton suggested you as someone who'd have some pointers on our

search.  Even if not, it looks like our goals are closely aligned, so it's good

to be in contact with you!

           -Matthew Ritter

           Vehicle Design Summit

           Executive Team


It was with this email and a similar phone call that I was introduced to the exciting energy endeavors of the newly formed MIT Vehicle Design Summit (VDS).  


http://www.vehicledesignsummit.org/
While this project is not focused entirely on fuel cells, the ground-up construction of a fuel cell vehicle is one of the key goals.  VDS is also about as intense and fast moving as these projects get, with a timeline barely fitting within a two month window.  The Vehicle Design Summit is the brainchild of MIT students Robyn Allen and Anna Jaffe, and Olin University student Matthew Ritter, who formulated the idea of the Summit on April 1st 2006.  From this very recent origin, the Vehicle Design Summit has since attained a remarkable level of achievement in the design and construction of alternatively fueled vehicles.  


 Engineering students with previous experience in solar racing were recruited from around the world to design and build a mini fleet of alternatively fueled vehicles utilizing energy from fuel cells, photovoltaics, biofuels, batteries, and human power.  The allotted time to design, construct, and demonstrate these innovative vehicles was only nine weeks, from June 13th to August 13th.

Background:


The Solar Racing Connection:


Needed:  Fifty or more dedicated engineers 

Qualifications:  vehicle and alternative energy engineering experience

Work Environment:  ridiculously long hours, 6-7 days/week for most of the summer

Salary:  none
So, how does one go about finding a squadron of engineers able to meet the above criteria?  The Vehicle Design Summit found them most of them among the global community of solar racers involved with the World Solar Challenge http://www.wsc.org.au/2007/
and the American Solar Challenge http://www.americansolarchallenge.org/

The solar race vehicles constructed by these people are truly amazing examples of engineering.  Using only power from the sun’s rays shining on the photovoltaic panels, these super-streamlined racers are able to cruise at speeds over 70 mph along the desert roads of Australia’s outback.  While these solar racers are marvels of sophistication, in all likelihood they will never be suited for the masses.  The specifications required for moving one person through the blistering desert sun of Australia are not necessarily adequate when it comes time to pick up the kids from school on a snowy February evening in New England.  Another aspect of the solar racing is the convergent evolution of the competing vehicles; the solar racers now have remarkably similar designs in order to be competitive for the very specific goal of the vehicles: go fast on sun power. 


Although the vast majority of participants in MIT Vehicle Design Summit have the solar racing background, the methodology and philosophy of VDS is radically different.  Cooperation, collaboration, and design innovation are the key tenets of VDS, and all the designs and technical specifications will be made available as Open Source documents.

The Fuel Cell Vehicle:

As with all the other teams, the fuel cell team was comprised of engineering students from around the world including Belgium, the Netherlands, Spain, Germany, Thailand, and the United States.  These engineering students have an impressive background, with collective expertise and experience with mechanical and electrical engineering, computer automated design (CAD), programming, and fuel cell systems.  The pace of this project was intense, but in many ways it was engineering utopia, with all the time and expertise solely dedicated to achieving the project.  Imagine, no lawns to mow, no interruptions from family members, no regular jobs, no kids to watch, just 100% focus on creating the vehicle of the future with a brilliant and dedicated team obsessed with the objective:  to create an operational zero emission, high mileage vehicle from the ground up.   


On June 13th the team met at MIT for the first time.  On July 12th, less than a month later, they had completed the design using the CAD program Solidworks, provided by one of their sponsors and presented it at the design showing.  The Final Design and Vehicle Showing was scheduled for August 10th, less than one month away.  Within this time period the Fuel Cell Team had to take their project from the computer drawing board, make it real, and take it on the road.  Through teamwork, early mornings, and late nights they were able to make it happen.  By August 10th they had road tested their vehicle on battery power and were ready for the Final Design and Vehicle Showing.

Challenges:

For anyone who has ever initiated such an enterprise, the biggest challenge in the construction of a fuel cell vehicle seems to be the same, actually getting the fuel cell.  In this respect the nine week window for the project presented a major challenge.  Even with an order placed to just about any fuel cell manufacturer, the delivery time is usually longer than the duration of the entire VDS project.  Long hours of phone calls and meetings went into the acquisition of the fuel cell component, and perseverance eventually paid off.  The technical specifications of the fuel cell vehicle called for a 13 kW fuel cell, which would enable the vehicle to achieve the high performance goals using hydrogen fuel cell power alone.  Although unable to acquire a fuel cell of that size within their time frame, the team was able to get a Ballard Nexa fuel cell system to be integrated as an interim step.  

Further Development of the VDS Fuel Cell Project Vehicle:


For the Final Design Showing the vehicle was operational using the A123 Lithium batteries and the electric drive system.  Work is currently underway to integrate the fuel cell with the battery-electric drive system and to road test and demonstrate the vehicle.  Among the pioneers of fuel cell vehicles the obsession is well understood:  the deep-felt need for more fuel cell power.  Must have more fuel cell power.  Work will continue to feed that need and acquire a fuel cell with the electrical output to meet or exceed the projected performance specifications on fuel cell power alone.  The Fuel Cell Team has created a solid foundation that can be further built upon, and it will be fascinating to see this vehicle progress through the next phases of development.   
Technical Specifications:

http://www.vehicledesignsummit.org/vdscontent/FuelCell.pdf
2 Passengers

Aluminum Chassis

Polypropylene Body

3 Wheels

Rear Wheel Drive
Belt drive system, direct from motor to rear wheel

Azure electric motor and controller

A123 Lithium batteries

Toyota MR2 McPherson Strut front suspension 

Ballard Nexa fuel cell used as interim module with plans to upgrade to a larger fuel cell system

Compressed gas hydrogen Storage
Performance Goals:

0-100 kilometers/hour (62 mph) under 12 seconds 60 mph  

Top Speed: 125 kph (~77 mph)

Range:  200 kilometer (~125 miles)

Fuel Efficiency:  Greater than 300 miles per gallon (~484 kilometers/gallon)
Fuel Cell Project Vehicle Development Milestones:

Design Showing:  July 12th 2006
Final Design and Vehicle Showing:  August 10th 2006
Scheduled Exhibitions:

Ecofest, Sunday, September 3rd 2006, Lincoln Center Plaza, NYC 

http://www.ecofest.com/
Altwheels Friday & Saturday, Sept. 22-23, 2006 - Boston City Hall Plaza
Sunday, Sept. 24, 2006 - Larz Anderson Auto Museum, Brookline
http://www.altwheels.org/
[image: image1]
MIT’s Vehicle Design Summit

Where do we go from here?

The potential for MIT’s Vehicle Design Summit is as exciting as the altfuel vehicles themselves, and opportunities for further development of the program are being actively explored.  

Minutes after the Final Design Showing, VDS team members were already back to work upgrading and continuing to improve their vehicles.  The work on these innovative vehicles will be ongoing and the refinements will continue.  A cross country demonstration road trip is also in the works for VDS’s vehicle fleet of the future, with stops at universities, government, and industry sites to be strategically mapped out to optimize awareness, functionality, and real need for alternatively fueled vehicles.


Plans are in place to duplicate and expand the VDS program to other universities around the world, with the intention of designing and creating more altfuel vehicles.  Work is also being discussed to develop innovative vehicles to countries such as China and India where the personal transportation industry is undergoing explosive growth.  Vehicles most suited for the climactic, economic, environmental, and energy conditions of a particular region could be specifically developed to meet the enormous demand that is growing exponentially.


Another area of focus for VDS is to combine the experience that the vehicle teams have gained with the development of their current vehicles to produce a single prototype with the intention of mass production by the automotive industry.  This direction has the potential for amazing impact; imagine a viable, clean running alternatively fueled vehicle being mass produced in quantities equal to or exceeding the numbers of Ford Model T’s or Volkswagen Beetles!  With the current increases in fuel costs and serious environmental concerns, the world is clearly ready for a safe, functional, “green” vehicle to be produced in massive quantities.  With the combination of ability, dedication, perseverance, enthusiasm, and hard work, the engineering students that have taken place in the Vehicle Design Summit could be the ones to make this happen, just as the young engineers of Silicon Valley launched a computer empire.

Links:

http://web.mit.edu/
http://www.vehicledesignsummit.org/
http://www.olin.edu/off.asp
Fuel Cell Team project design:

http://www.vehicledesignsummit.org/vdscontent/FuelCell.pdf
A123 batteries used in most of the VDS vehicles:

http://www.a123systems.com/html/home.html
http://www.ecofest.com/
http://www.altwheels.org/
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