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Automotive Trends

¸ Car production is growing
¸ China worldôs biggest auto 

market

¸ Other developing nations 
increasing

¸ Main power plant of vehicle, 
the internal combustion engine, 
will not disappear overnight
¸ Economic and societal impact

¸ High power and energy density

¸ Low specific cost

¸ Robust and versatile

¸ Well matched to available fuels

¸ Has met performance, fuel 
economy and emission 
requirements to date
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Internal Combustion Engine

¸ Fuel and air enter 
engine

¸ Power is produced

¸ Hazardous emissions 
leave
¸ Catalysts in exhaust can 

largely handle

¸ Greenhouse gases 
enter atmosphere
¸ Only way to reduce is 

use less fuel

Burns et al., Scientific American (2002)



Not Sustainable Future

¸Need to act now to prevent future issues

¸Have to deviate from path we are on

http://epa.gov/climatechange/science/futuretc.html

http://epa.gov/climatechange/science/futuretc.html


Sustainability

¸ Classic definition - ñmeeting the needs of the 
present without compromising the ability of 
future generations to meet their own needsò 
(Bruntland Commission, 1992)

¸More recently, discussion of ñsustainabilityò has 
emphasized ñthe 3 Eôsò of Environment, Equity 
and Economy
¸ Known as the sustainability triangle

¸ Or the triple bottom line

¸ Sustainability undoubtedly has different 
applications in different disciplines, fields of 
study and levels of education



KU EcoHawks Definition

¸ Approach the situation from five vectors of success: 
¸ Environment, Energy, Economics, Education and Ethics

¸ Each concepts individually addresses specific 
aspects of sustainability

¸ Shaped by the confluence of the ideals of people, 
planet and prosperity

¸ K-12 incorporation
¸ Based on classroom objectives, may be advantageous to 

develop own sustainability definition

¸ Same concept, easier for students at different levels to 
understand



Environmental Sustainability

¸ KACEE objective

¸ KU EcoHawks reduce 
emissions by:
¸ Recycling automobiles

¸ Savings of between 3 and 
12 tons of CO2 emissions

¸ Hybridization for increased 
efficiency

¸ Alternative, low carbon 
fuels

¸ Improving energy 
infrastructure

¸ Smart grid technology

¸ New vehicle design
Image reference ïClimate myths:  Human CO2 emissions are too tiny to matter

Build Your Own Electric Vehicle by Bob Brant

http://www.newscientist.com/article/dn11638
http://www.newscientist.com/article/dn11638
http://www.newscientist.com/article/dn11638
http://www.newscientist.com/article/dn11638


Hybridization of Automobiles

¸ Series hybrid design
¸ Alternative fuel 

generator fills 
batteries

¸ Batteries power 
electric motor

¸ Motor moves vehicle

¸ Most efficient power 
plant

¸ 100% recycled fuel

¸ Reduced hazardous 
and CO2 emissions

http://www.theneutralgroup.co.uk/22.html

100% biodiesel 
generator in area of 

original trunk

10 Advanced 
Glass Mat 

(AGM) lead-
acid batteries

NetGain Warp 9 motor 
connected to original 

transmissionfills powers

http://www.theneutralgroup.co.uk/22.html


Alternative, Low Carbon Fuel

¸ KU Biodiesel Initiative
¸ Students from multiple 

disciplines make fuel 
from used campus 
cooking oil

¸ Educational and feel 
good opportunity for KU 
students

¸ Provides second best 
reduction of 
greenhouse gases

¸ Currently available!
http://www.epa.gov/OTAQ/renewablefuels/420f07035.htm

http://www.epa.gov/OTAQ/renewablefuels/420f07035.htm


Energy Infrastructure

¸ Current infrastructure

¸ Our objectives
¸ Make vehicle plug-in hybrid

¸ Build solar energy filling 
station

¸ Apply smart-grid technology

¸ Solar energy positives
¸ Eco-friendly

¸ Abundant source of energy

¸ Easily expandable for small-
or large-scale applications

¸ Long-term use

Stan Bull, National Renewable Energy Laboratory, University of Kansas Seminar 

(11/10/08) ñRenewable Energy and Energy Efficiency:  Status and Potentialò



Smart Grid Goal

¸ Incorporate grid energy 

savings with more 

efficient automobiles

¸ Understand when to:

¸ Charge battery pack

¸ Provide power to grid

¸ Use battery pack for high 

load demands

¸ Integration with heating 

and cooling of buildings


