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Who we are...
Diversified Global Power Leader

= Four Complementary Businesses

Service Entrance 4
Parts Entrance =

Engines Power Components  Distribution

Generation e
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Cummins Engines
109 to 3,500 HP

3,500HP
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Cummins Approach to Technology
Development for Low Emissions

= Customer + Environmental Value
—“The Right Technology Matters”

= System Integration

—Broad Technology Portfolio
—Long Term View
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The Right Technology Matters
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System Integration of
Critical Component
Technologies

™
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The Right Technology Matters

= Broad technology portfolio

= Align technology with customer application for
best value while meeting emissions requirements

First -
Application Date In-Cylinder | Cooled NOX SCR PM

Only EGR/VGT |Adsorber Aftertreatment

Tier 3/ EU Stage IlIA O

EPA Tier 2 > 751 hp O

Euro 4 On-Highway ‘
EPA 07 On-Highway

EPA 07/10 Pickup Truck

Euro 5 On-Highway

EPA 10 On-Highway

Tier 4 Interim  174-751 hp
/ Stage 1B 75-173 hp
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Reducing CO,

Low Carbon
Fuels

Idle Hybrids
Reduction

CO, «—» Fuel Efficiency ‘

Low Temp

High Efficiency Aftertreatment
Clean Combustion

Waste Heat
Recovery
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Reducing CO,

Low Carbon
Fuels

Idle Hybrids
Reduction

. - Low Temp
High Efficiency Aftertreatment

L Clean Combustion

Waste Heat

. Recovery
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Engine Brake
Thermal Efficiency (%)

High Efficiency Clean Combustion

Collaborative program with DoE

50%||

45%

!? Lifted Flame Diffusion
£ Controlled
EPA 2010 EPA 2004 EPA 1998 g
‘ | ‘ | Early PCCI
Earlv PCCI Lifted Flame

~ Conventional Diesel

Diffusion Controlled

1.2 25 40
Engine Out NOx (g/bhp-hr)
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Reducing CO,

Low Carbon
Fuels
Idle - Hybrids
Reduction e

Low Temp

High Efficiency Aftertreatment
Clean Combustion

Waste Heat
Recovery
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Reducing CO,

Low Carbon I
Fuels ‘

Idle Hybrids
Reduction \
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Waste Heat Recovery vs. Hybrid

Waste Heat
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Duty Cycle
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Base Engine

2/3

<Naste Heat . <

1/3

<Engine Power
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Waste Heat Recovery

Boiler

Waste Heat

Power

Additional
Power

Turbo Expander
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Waste Heat Recovery
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Condenser
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ISX Engine with EGR




ISX Engine with WHR o

Power
Turbine

Preserve
EGR Control

Boiler
Replaces EGR Cooler
and Integrates
with EGR system
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Vehicle Integration and Testing of the Cummins
Waste Heat Recovery System — DoE SuperTruck

Vehicle Packaging

Under Hood
Air Flow

Reduce Size and Cost
of Components

Thermal Imaging of
Heat Exchangers

Turbine
Expander
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Heavy Duty Engine Efficiency
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