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Our Products Must Meet Customer
Requirements

- Low Noise and =
Emissions }\J

-. !‘ P e, Y
Low Initial Cost

Connected
and Integrated
Systems
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Evolution of US EPA Diesel Standards
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Innovation in Critical Component
Technologies
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Evolution of Diesel Technology
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Integrating Engine and
Aftertreatment

Active Particulate Filter NOx Adsorber
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Integrating Engine and
Aftertreatment

Active Particulate Filter

S
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Selective Catalytic Reduction
(Urea-SCR)

Oxidation Catalyst
2 NGetil = 4 10

Urea Hydrolysis
COhH,), + H,O 2. 2NH- + CO,

SCR Catalyst
+ NO~+NO, & 2N, + 3H,0

“Selective”
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NOx Adsorber Catalyst

Rich Exhaust plus
Hydrocarbon Reductant

CO Sutetrale Mal Can Washcoal Calalysts
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NOx Adsorber Catalyst
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(e.g. Barium Oxide) (e.g. Rhodium)
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© 2014 Cummins Inc. All Rights Reserved Innovation You can Depend on ™



The Right Technology Matters

= Broad technology portfolio
= Fit technology to market application

First In-Cylinder Cooled NOX SCR PM

Only EGR/VGT |Adsorber Aftertreatment

Application Date

Tier 3/ EU Stage IlIA

EPA Tier 2> 751 hp

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 IlIB 75-173 hp

ﬁ.‘ L
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Evolution of Diesel Technology

Nox,PM

NOx Adsorber Diesel
Filter
Cooled Exhaus
Recirculation
/EIectronic Fuel Systems
/Aftercooling
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Reducing CO,

Idle
Reduction
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Low Temp

High Efficiency Aftertreatment

Clean
Combustion Waste Heat
Recovery
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Waste Heat Recovery vs. Hybrid

Waste Heat
Recovery

Heavy Duty

Fuel Economy Benefit

Seldom
Start/Stop

Frequent
Start/Stop
Duty Cycle
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Base Engine

<Ejngine Power
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Waste Heat Recovery

Boiler

Power

< Engine

Turbo Expander

Additional
Power
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Waste Heat Recovery

Power

< Engine

Power Turbine

Additional

Condenser
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ISX Engine with EGR




ISX Engine with WHR

5/14/201
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Cummins DOE SuperTruck Program
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Heavy Duty Engine Efficiency
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Heavy Duty Engine Efficiency

Brake Thermal Efficiency (%)
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Advanced Medium Mobile Power Sources
(AMMPS)

* >20% Improvement in fuel economy
24 . Up to 800 b welght reduction e
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“Fit For Market”

= Global Presence

= Global Access
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Global Engineering Footprint

UK

France
USA

MeXxico

Brazil

China
India
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Global Integration
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Fit for Market — Striking the Right Balance
In Product Architecture

it for Market Products
Common

Standardization

Proliferation Custom

. © 2014 Cummins Inc. All Rights Reserved Innovation You Can Depend On w e



.‘1 N
High Performance (

Highly Sociable

W1,

Low Maintenance
and Easy

Serviceability

e

High
Energy
Efficiency <ii )
&w
Low Initial Cost

Reliability

Durability Connected and High Aesthetics

Integrated and Perceived
Systems Quality e
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Annual Truck Operation Cost Structure

Driver
Other 35%
6%

Driver
9%

Capital
35%
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ISF 2.8L/3.8L Engineering
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ISF 2.8L/3.8L Sales
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Building to Support Global Growth

PUNE, INDIA WUHAN, CHINA
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