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1. Energy storage: rationale for transportation 
and state of the art 

2. Challenges 

3. Tools: In situ diagnostics and predictive 
computational modeling 

4. Batteries of the future 

 



Well-to-Wheels (WTW) Analyses 
Reveals the amount of X [X = energy, CO2, gasoline, $$, etc.] consumed in 
operating a vehicle, including production of fuel. 
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Source: Argonne National Labs 



Emissions and Petroleum Use 

4 

Vehicle electrification can lower GHG emissions and reduce petroleum use. 

Source: Argonne National Labs 



EVs: Then 

http://www.wired.com/autopia/2010/03/jay-leno-1909-
baker-electric 

1909 Baker EV:  60 - 100 mi range 
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1970s GM Electrovette EV:  ~ 60 mi range 



EVs: Now 

2013 Ford Focus EV ς 23 kWh 
2011 Nissan Leaf EV ς 24 kWh 
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Battery Chemistries vs. Time 

ά.ŀƎƘŘŀŘ ōŀǘǘŜǊȅέ  
200 BC to 220 AD 

ά±ƻƭǘŀƛŎ ǇƛƭŜέ 
1800, Alessandro Volta 

5x improvement 

130 years 
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Nature 451, 652 (2008).  


