


      > Design, produce, and test electric vehicles, with a
 focus on new battery and charging technologies.
      > Provide MIT students with real-world educational
 opportunities and project experience, in the areas
 of electronics, fabrication, management, and
 marketing.
      >      > Promote public awareness and understanding of
 electric vehicle technologies and the overarching
 need for clean transportation via demonstrations
 at energy showcases and community events.
      > Publicize our sponsors through positive exposure
 and press coverage.
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The team's first project began in late 2006, when MIT professor 
Yang Shao-Horn and Dr. Quinn Horn of Exponent donated a 1976 
Porsche 914, motor, charger, and controller.  A handful of moti-
vated students converted the car to electric power, removing the 
engine and its related parts and installing a 3-phase AC induction 
motor and 18 U-Charge® XP Lithium Phosphate batteries 
donated by Valence Technology.

From the beginning, EVT students designed this lithium-ion con-
version to achieve two underlying objectives: establishing the 
vehicle's usefulness for research, and maximizing the electric 
system's safety.  More recently, members of the team installed a 
real-time computer and touch panel (donated by National Instru-
ments) to allow logging and analysis of all vehicle system param-
eters.

The Porsche 914 EV has similar driving performance to the origi-
nal vehicle, with the added advantage of regenerative braking, 
which recaptures energy as the car slows down.  The car provides 
students with a platform for hands-on design experience and 
reliable automotive research.  The Porsche 914 EV is street legal, 
so students on the EVT can often be seen driving around the 
Boston area on test drives, or on the way to local events to edu-
cate the public about EV technology.
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An obstacle to the adoption of EVs is range anxiety: 
the fear that once the battery runs out of energy, 
the driver has to wait for hours while it recharges. 
Unlike gasoline powered cars that can be refilled in 
less than five minutes at a pump, most electric 
vehicles take over three hours to recharge.

RReducing recharge time is key to the mainstream 
adoption of electric vehicles, allowing for long-
distance trips and no compromises in functionality 
when compared to gasoline cars.

The team contributes a unique combination of 
ability and resources to this endeavor. Having suc-
cessfully rapid-charged an A123 26650 cell over 
1,500 times with only a 9% drop in capacity, the 
team is scaling to rapidly charge larger battery 
packs. Over the fall 2009 semester the team 
assembled a 1.6kWh battery pack for a motorcycle 
ffrom the cell-level up, using 220 A123 26650 cells 
along with a dedicated DC-to-DC charging system 
capable of 10kW.

Over the summer of 2010, the team will raise the 
charging power level to 120kW to rapidly charge 
the 20kWh battery pack currently in the elEVen 
project. This is one step forward in reaching our 
goal of rapidly charging the 60kWh pack that will 
allow the vehicle to reach over 200 miles of range 
on a single charge, requiring 350kW of charging 
popower.



Lack of widespread knowledge and awareness about alternative vehicle
technologies is a challenge facing the move away from internal combustion
engines. EVT invests energy in demonstrating its developments to the green
community and the general public as a whole, and takes advantage of its
presence at the Institute by participating in energy and transportation
conferences, as well as other technical poster sessions. So far in 2009, we have
ttaken part in a multitude of outreach events, including the MIT Energy
Showcase, EcoExpo, the Cambridge Science Festival, and the MIT Earth Day
Festival.

Within the Institute, EVT encourages students to explore the extent of current
understanding when it comes to vehicle efficiency, battery technologies, design
and fabrication, and electrical control systems. In turn, members have also
taught classes on electric vehicles for secondary school students and the MIT
ccommunity through Independent Activities Period courses and programs like
Spark!, which is hosted by the MIT Educational Studies Program. We collaborate
with the Mechanical Engineering department’s 2.007: Design and Manufacturing
class to provide students with for-credit research opportunities, and with the
Undergraduate Research Opportunities Program to allow students to research,
design, and build electric vehicles over the summer.
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