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The Energy Supply Factor
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Projection for Oil Demand
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The Role of Developing Countries
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Prices for Qil
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The Environmental Factor
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o e
%Q Communities Around the World Are
| Demanding Clean Air
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Regulatory Agencies Are
Responding With Tight Limits
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The Technology Factor
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Evolution of Diesel Technology
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Are Diesels Capable of Extremely
Low Emissions?
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How About Emission Control System
Durability?
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Q How About The Not-To-Exceed
l? Regulatory Constraints?
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The Economical Factor
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¥ \What it Takes to Make it Work?

Raw Exhaust

QS
® ©
O <
= X
= w

Magdi Khair October 2006



"% At What Emissions Level Do
Efficiencies Converge?
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Transportation Technology
Projections
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What is Needed for the Future

A prosperous future where energy is clean,
abundant, reliable, and affordable.
Specifically, an energy future where: ... Our trucks,

trains, & ships will be more efficient and will be
powered by a variety of clean domestic fuels and
technologies that free us from dependence on
foreign supplies of energy.
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A Long Term Projection
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Introducing the HEDGE Concep
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What is HEDGE?

» High Efficiency Dilute Gasoline Engine

# Inheriting Some of the Gasoline Low
Emissions Attributes

* Inheriting Some of Diesel’s High Efficiency
Attributes

* Benefiting From Existing Fuel Infrastructure
# Incremental/Evolutionary Technology Change
= Cost Advantage Potential

. # Using Existing manufacturing Infrastructure
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iescription of HEDGE
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¥ HEDGE Thermal Efficiency
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Summary & Conclusions
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Summary & Conclusions

There is Global Pressure on Energy Supply

Developing Countries Continue to Exert Pressure
on the Energy Supply as They Evolve Into
Industrialization

The Quest For Cleaner Air is Adding Pressure
Onto Future Transportation Technologies

While Long Term May Be For Fuel Cell &
Hydrogen Economy, Short and Mid-Term
Solutions Will Be Evolutionary

SwRI’s HEDGE Concept is Proving That Diesel’s
Economy at Gasoline’s Low Emissions Levels g3
Are Achievable R
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