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The Technology Challenge

To continue to develop the diesel’s outstanding

fuel economy

performance
reliability
durability

while meeting increasingly
difficult future emission
standards.



Our Products Must Meet

Customer Requirements
Fuel Efficient

High Performance
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Low Maintenance

Electronic
Integration



Over a Wide Range of
Vehicles & Applications




Over a Wide Range of
Engine Power
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Fuel Price, $/gal
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Customer Incentives
are not Static
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Customer BASE is Not Static:
Clean Diesel is an Opportunity

for New Customers and the Environment
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“The Right Technology Matters”



Architecture for
The Right Technology

= Develop broad range of modular
technical building blocks

— Analytical models
— Product hardware and software

= Create Iintegrated products tailored
to meet customer needs
— Low cost €& - High feature content
— On-highway < - Off-highway
— North America € - India



The Right Technology Matters
... In Diesel Subsystem Design

& - Sandia/Cummins
= ol . Diesel Engine

— Fuel systems
— Electronic controls

... to deliver best customer
value at low emissions



Analysis-Led Design

= Use analytical tools and computer simulation
to create and optimize designs

— Virtual Build

— Reduce expensive and time consuming
prototype testing

= Arrive at the best solutions faster and at the
lowest cost



Combustion Model

Detailed Soot
Kinetics o oot | Model
1100+ equations Rich premixed
10 reaction zone Soot growth region
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Diffusion flame between

| 3-D CFD code with hot soot and air Flamelet
Improved spray model Model




Application Determines

the Right Technology
Heat Rejection makes a dlfference In vehicle applications
L WS 5002+ EGR

HD Truck
ram air cooling

Vehicle

Off-Highway

#8 Ticr 3 No EGR



Limits

Particulates [g/bhp-hr]
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Next Critical Subsystem:
Exhaust Aftertreatment

Active Particulate Filter NOx Adsorber

NOx Control Using Urea SCR
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System Integration Is
Critical

/ Controls Integration \

Ultra Low

Sulfur Fuel /

Vehicle, engine, aftertreatment and fuel...
a single system designed to optimize
fuel economy, performance,
reliability, cost ... and emissions




Light Duty Emissions

Progress
6
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Vehicle
Integration

Industry, universities and national laboratories must
work together for our customers to deliver The Right Technology




“The Right Technology Matters”

... for Sustainable Development

New technologies for developing
countries

- Renewable fuels
- Robust design
- Low cost
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IIT-B: Initial focus on

straight vegetable oll
biodiesel fuel

Cummins Engine Research Facility



System Integration
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Processing

Technology

Service and
Maintenance

Alternators &
Power Electronics

changes in design paradigms at the system level.




“View from the Bridge”
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US DOE Technology Programs are Critical

for Development of Future-Sustaining Technology
— for the US and for the World




	“View from the Bridge”
	“View from the Bridge”
	“View from the Bridge”
	Our Products Must Meet Customer Requirements
	Over a Wide Range of Vehicles & Applications
	Over a Wide Range of Engine Power
	Customer Incentives are not Static
	Customer BASE is Not Static: �Clean Diesel is an Opportunity�for New Customers and the Environment
	“The Right Technology Matters”
	Architecture for�The Right Technology
	The Right Technology Matters� … in Diesel Subsystem Design
	Next Critical Subsystem: �Exhaust Aftertreatment
	System Integration is Critical
	Light Duty Emissions Progress
	Future Solutions�Demand System Integration�
	“The Right Technology Matters”��… for Sustainable Development��New technologies for developing countries��		- Renewable fuels�
	System Integration
	“View from the Bridge”

