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Agenda

AEmissions History

ANew Holland Emission Solutions

AResearch and Development

ANew Holland Engines

Aselective Catalytic Reduction (SCR)

ADiesel Exhaust Fluid (DEF)

Acooled Exhaust Gas Recirculation/Diesel Particulate Filter (CEGR/DPF)
Aunder 100 HP Applications
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Emission History

ASince 1996 Emission targets have been set by the
Environmental Protection Agency (EPA) in the United States, V\\’(ED ST4 P >
(CEPA) in Canada and by the (EU) in Europe. ) 6:9
L

AThe primary focus for these targets are the reduction of
Nitrogen Oxide (NOx) and Particulate Matter (PM).

AThe reduction in PM and NOx is being implemented using a
two prong approach. The first step iSiér 4aand the second
step isTier 4b.

ATier 4b in 2014 mandates a 90% reduction in PM and NOx
over today's current Tier 3 regulations.
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Emission History

Particulate Matter

Particulate Matter (PM) T is mainly
composed of small carbon particles and
other toxic substances created during
incomplete fuel burning process, i.e. low
combustion temperature.
When inhaled repeatedly, the small
particles in diesel exhaust may
aggravate asthma and allergies or cause
other serious health problems including
lung cancer.

Source EPA website
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Emission History

Nitrogen Oxides

NOx i Nitrogen Oxides are the main

cause of acid rain and ozone layer — ACID RAIN &
reduction. At high combustion el == ACID SNOW
temperatures (usually above 2912°F), H,SO, & HNO,

Nitrogen (N2) and Oxygen(0O2)
combine and react producing Nitrogen
Oxides (NOx) .
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Emissions History

Compliance Effective Dates

Horsepower
Categories 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Tier 3 >
Category One I:> 175 HP - 750HF Tier4A
Tier3 P
Category Two |:> 75HP -175 HP Tier4A -
P75 =D s
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Emissions History

175 750HP Chart Shown

TIER 1 s
TIER 2 oo

TIER 3 cos)
TIER 4A srenm 201,

TIER 4B s
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Emissions History

U During the combustion process within an engine
the chemical energy is transformed in to
mechanical energy.

U Due to the impurity of fossil fuel during this
combustion process several toxic substances at
produced. These substances are primadgrbon
Monoxide (CO), Hydrocarbons (HC), Nitrogen
Oxides (NOx) and Particulate Matter (PM).

« - Partiodate Matter (PM)
Nitrogen Oxides (NOx)

yrhon N

U The primary focus is on the reductioniitrogen
Oxides (NOx) and Particulate Matter (PM).

Play Animation
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Animations/SCR_Combustion_final.exe
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Adjusting For Emissions

‘ Fuel Consumption

g/kWh

’ Particulate Matter
(PM)

‘ Nitrogen Oxides
(NOx)
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Adjusting For Emissions - SCR Solution

~A
<
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x
Starting point i- Current Tier
3 vehicle
0.2 &
Optimized combustion produces a high quantity
of NOxand a very reduced amount of PM.
The posttreatment system reduces Consumptions reduced.
NOx
0.02 —
Tierd “ Tierd ’
T 4 >
0.4 2.0 4

NO, (g/kWh)
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Adjusting For Emissions - CEGR
Solution

The exhaust gas recirculation system reduces
combustion temperature, lowering the
production of NOx but increasing the
particulate levels

>

PM (g/kWh)

() Starting point i- Current Tier
I\ ./ 3 vehicle

Diesel The level of PM is reduced

Particulate filter
(DPF)

0.

N

usually using filter systems in
the exhaust

0.02

NQ, (g/kWh)
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Emissions History

Questions?
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Research and Development
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& FPT

POWERTRAIN TECHNOLOGIES

The Fiat Group company dedicated to powertrain activities
Technology leadership and transfer to product range
Synergies across all processes

Development of non-captive market
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Research and Development

U FPT is one of the worlds largest engine
manufactures / \

U Last year FPT built 2.6 million engines

U FPT employs over 19,000 employees

U Over 100,000 SCR engines have been built since

2006. \ /

Global Presence
Pl 17 Plants
& 14 R&D centres

a network of dealers in
over 100 countries
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& FPT

POWERTRAIN TECHNOLOGIES

FPT Engine Partner

MEDIUM & HEAVY DIESENGINEAMILIES APPLICATIONS

'm\uq
F1A, F1C, F5C, Nef, . Mobile and Stationery industrial,
Cursor, Vector Material Handling

F5C, Nef, Cursor Agricultural
F5C, Nef, Cursor L. - - /i-' w Construction Equipment
F1C, Nef, Marine

Cursor, Vector

F5C, Nef,

Power Generation
Cursor, Vector

Railway
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Research and Development
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U Extensive Research and Development Conducted in Burr Ridge IL
U New State of the Art engine test labs

U Committed to Cutting Edge Technology

U Ensuring the Highest Level of Quality
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New Holland Tier IV SCR Engines

6.7L | 8.7L | 12.9L |

125 hpi 230 hp | 235 hpi 350 hp | 400 hp i 500 hp

550 hp T 600 hp
Two Stage Turbo
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New Holland Tier IV SCR Engines

Questions?
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Selective Catalytic Reduction (SCR)

A SCR (Selective Catalytic Reductigrifeduces NOx by injecting DEF (DEBSel Exhaust Fluid) into
the exhaust stream.
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SCR Components

DEF Tank Size dependent
on application. Contains
Heating element, Fluid level
indicator and Temperature
sensor.

Supply Module- Supplies
DEF from tank to SCR
injector. Manages pressure

| and quantity to SCR injector.

SCR InjectorInjects and
meters DEF into exhaust
stream.
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SCR ChamberDEF mixes
with exhaust gas and reacts
with catalyst in SCR chamb
This is where the chemical

~ reactions takes place.

NOx Sensay Senses the
amount of NOx leaving the
SCR Chamber.

FPT Engine Developed
for Tier 4 and optimal
combustion chamber
performance.
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