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Outline

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

. Challenges

. Tools:In situdiagnostics and predictive
computational modeling

. Batteries of the future



Well-to-Wheels (WTW) Analyses

Reveals the amount of X [X = energy,,G§asoline, $$etc] consumed in
operating a vehicle, including production of fuel.

Source: Argonne National La



Emissions and Petroleum Use

Vehicle electrification can lower GHG emissions and reduce petroleum use.

GHG Emissions (relative to GV)
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shape of marker = electricity generation mix
size of marker = AER rating
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EVs: Then

1909 Baker EV: 60100 mi range

http://lwww.wired.com/autopia/2010/03/jay-leno-1909
bakerelectric

1970s GMElectrovetteEV: ~ 60 mi range

GENERAL MOTORS
ELECTRIC VEHICLE CONCEPTS

Delco-Remy Experimental
Zinc/ Nickel Oxide Battery
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EVs: Now

2011 Nissan Leaf E\24 kWh

EPA Fuel Economy and
Environmental Comparisons
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How This Vehicle Compares Environment
Among all vehicles and within midsize car
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Battery Chemistrieys. Time

5x improvement
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