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Off-highway diesel engines

The right technology, right now

Final Tier 4/Stage IV engine identification

PowerTech PSS 6.8L
L I_I_I

Displacement

Aftertreatment
S — Exhaust Fijter and SCR
X — Exhaust Filter

= Turbocharger

V — Variable Geometry Turbocharger (VGT)
S — Series Turbochargers

W — Wastegate Turbocharger

Technology
P — PowerTech Plus
E — PowerTech E




P g kR T

'0.0245330 Y62 4 6 8 0 '00246810'0246310

- NOx {g/kWh) :: . NOx = HC (g/kWh):: - NOx + HC {g/kWh}: - Sl NOx{g/WWhE . o NOR [g/RWRY

CUTRSREET Y DOTROUSGERIEGT  UTROMSHRENAT i TROUSHOEINE el TREA/StagEIV
1996-1939 2006 - 2008 2008--2013 2012 - 2015

| LEGEND:. 3755 kW[50 74 hp) . BB G674 kW (7599 hp) IR 755129 kW (100173 hp} . &5 130 560 kW {174 =750 hp}

Industrial Engine Power Ratings

. | PowerR: Turbacharging | Cooled EGR |Exhaust Filter| SCR
PowerTech EWX2.9L | 37— 55kW (48~7m Wastegate No Yes Ne
- PowerTech EWX 450 .- 55kW(74hp] i | Wastegate o0 Noe s [ Yest ) Ne
PowerTechPWS 450 | 63— 104 kW (85140 hp} Wastegate Yes Yes Yes
PowerTech PSS 451 | 93-120 kW (1255175 k)t |- Series | Yes [ Yes o | s
PowerTech PYS6.8L | 104--187 kW (140250 hp) VGT Yes Yes Yes
“PowerTech PSS 6.8L: | 168~ 224 kW (225300} [ Series™ | Yes o [0 Yes o [ s
PowerTech PSS 9.0L | 187317 KW (250425 hp) Series Yes Yes Yes
PowerTech PSS 13.5L | 298448 kW (400= 600 hp)- | Series: - |~ Yes: | Yes. | Yes:

KWW 0 37 75 112 145 186 224 261 298 336 373 410 448
hp O 50 100 150 200 250 300 350 400 450 500 550 €00

Thaine. | PowerRatings.




Off-highway diesel engines

The building blocks of our
Integrated Emissions Control system




The benefits of choosing
lohn Deere engines




Off-highway diesel engines

PoweJrTe-ch‘ EWX

U37-55kW(48=74hp} -
55 kW (74 hp)

PowerTech EWX Final Tier 4 technology

Temperature Sensors

AP Sensor

i
"
Euh "

Throtthe
Valve

PowerTech EWX engines meet Final Tier 4/Stage 1| B regulations




PowerTech PWS

: Poch Engines
PowerTech PWS 4,

PowerTech PWS Final Tier 4 technology

Temperature Sensors
NOx Sensor

<
Temperature Sensors

Exhaust
Throttle
Valve

Engine Coolant Lines

Header Assembly
with Level and
Temperature Semsor

DEF Supply
Module
and Filter

Wastegated turbocharger

Wastegated turbochargers are designed

- to develop more airflow at lower engine

speeds to improve low speed torque. The
wastegate control device bleeds off a
portion of the exhaust flow at higher engine
speeds. Wastegated turbos defiver improved
transient response and higher peak torque
without compromising engine envelope size.




Off-highway diesel engines

PowerTech PVS

PowerTech PVS Engine
PowerTech PVS 6.8

PowerTech PVS Final Tier 4 technology

Temperature Sensors

P EEY,-EGH Valve Header Assembly

Intake Throttle Vaive with Level and

DEF Tank

Temperature Sensor

Engine Coolant Lines

DEF Supply
Module
and Filter

Variable geometry
turbocharger

VGT tailors the amount of recirculated
exhaust gas that mixes with the fresh air,
Precise electronic controls open or close
the variable vanes in the turbocharger
depending on engine load and speed. The
optimized airflow generates more boost
while maximizing low-speed torque, transient
response, peak torque, and fluid economy.

VGT delivers power and efficiency



PowerTech PSS

PowerTech PSS Engines
PowerTech PSS 450+ * "93- 129 KW (125173 hp) "
PowerTech PSS 6.8L 168 — 224 kW (225 - 300 hp)
PowerTech PSS 9.0L " 187 =317 kW (250425 hp}. "
PowerTech PSS 13.5L 298 — 448 kW (400~ 600 hp}

PowerTech PSS Final Tier 4 technology Two are better than one

Series turbocharging delivers higher power

- density, improved low-speed torque, and
improved high-altitude operation. By splitting
the compression of the charge air between
two turbochargers, both can operate at peak
efficiency and at slower rotating speeds. This
lowers stress on turbocharger components and
improves reliability.

Engine Coolant Lines

Here's how series turbocharging works. Fresh

! : airis drawn info the low-pressure turbocharger

Dosing Injectar : {fixed geometry), where air pressure is boosted.
[PILE-EGR Valve Headar Assembly 'y This pressurized or boosted airis then drawn

Tamperature Sensor into the high-pressure turbocharger (VGT or

WGT), where air intake pressure is further raised.

The high-pressure air is then routed to an air-to-

air aftercooler, where the air is cooled and then

routed to the engine's intake manifeld.

DEFSup[y

e
Ear .

" Series turbochargers

High-pressure turbocharger

Low-pressure turbocharger
DEF Tank

PowerTech PSS 9.0L and 13.5L engine configuration shown,



Off-highway diesel engines

Aftertreatment operation and maintenance
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| Off-highway diesel engines

Final Tier 4/Stage [V
frequently asked questions




How do the regeneration process steps work?

Under normal operating conditions, the DOC reacts with exhaust
gases to reduce carbon monoxide, hydrocarbons, and some PM. The
downstream DPF forces exhaust gases to flow through porous channel
walls, trapping and holding the remaining PM. Trapped particles are
eventually oxidized within the DPF through a continuous cleaning
process called passive regeneration, utilizing exhaust heat created
under normal aperating conditions.

How does ETM work?

If conditions (ambient temperature, speed, and load) for passive
regeneration cannot be achieved, ETM is an automated engine operating
mode used to increase the DOC inlet temperature to initiate and maintain
an active regeneration. To increase the DOC inlet temperature, ETM
may reduce the amount of fresh air entering the engine via an intake

air throttle valve, inciude a later post injection (after main injection
event), retard engine timing for the main injection event, or vary the
VGT vane position and efevate low idle speed. Once the needed DOC
inlet temperature is achieved, a small quantity of fuel is injected into

the exhaust stream. This process creates the heat needed to oxidize the
PM trapped in the DPF when passive conditions cannot be achieved.

In addition, ETM provides an additional benefit of a controlled warm-up
and ceol-down period, increasing the durability of the exhaust filter,

How will engine performance be impacted for Final Tier 4/Stage IV?

Engine performance for Final Tier 4/Stage IV will meet or exceed that
of Interim Tier 4/Stage it B engines. John Deere engines wilt continue
to provide the same or higher levels of power density and torque along
with transient response that meets or exceeds that provided with
Interim Tier &/Stage 1l B engines.

How is the durability of the engine impacted by Final Tier 4/Stage IV
technologies?

For the most part, base engine platforms will not change with Final Tier 4/
Stage IV. As a result, our proven durability will continue from Interim Tier 4/
Stage lll B to Final Tier 4/Stage V. The new aftertreatment components
associated with SCR and Final Tier 4/Stage [V engines are designed to meet
the unique needs of off-highway equipment and achieve the same durability
goals as our proven Interim Tier 4/Stage Il B engines and exhaust filters.

\What is the expected fluid economy for John Deere Final Tier 4/
Stage IV engines?

The total fluid economy {dieset fuel and DEF) with Final Tier 4/Stage IV
engines is expected to meet or exceed that of our proven Interim Tier 4/
Stage Il B engines with cooled EGR and exhaust filters operating on diesel
fuel only. When you consider that our Interim Tier 4/Stage HI B engines have

been tested in many applications globally and have established the benchmark
for fluid economy, we are confident that John Deere Final Tier 4/Stage iV
engines will continue to provide world-class fuel economy while delivering
improved performance and higher machine productivity.

How much DEF wil! be consumed with John Deere Final Tier 4/Stage IV
engines?

BEF consumption will be T to 3 percent of diesel fuel consumption
depending on the application. As DEF becames more widely distributed
between now and lanuary 2014, the cost of DEF is expected to become
very similar to the cost of diesel fuel.

How is john Deere dealing with the potential for urea freezing in cold
environments?

DEF is made of 32.5 percent urea and 67.5 percent deionized water and will
hegin to gel at 12°F (-11° C). From an engine perspective, there will be heated
DEF lines between the DEF tank and the decomposition tube where DEF

is injected into the exhaust stream. When the engine is shut down, DEF is
pumped out of all lines and the supply pump backinto the DEF tank. The DEF
tank itself is equipped with a heating element that utilizes engine coolant to
thaw DEF in temperatures below 12°F (-11° C). The engine can be operated
immediately and throughout the DEF tank thawing process.

How often will users need to fill tanks with DEF?

Depending on the vehicle’s DEF tank size, the DEF tank will need to be filled at
least every tank of diesei fuel (1:1 minimum ratioj for mabile applications i the
vehicle is equipped with a visible DEF level indicator, If there is no constantly
visible DEF level indicator, the required minimum ratio in mobile applications
is 2:1 or every other tank full of diesel. Statianary applications will require the
greater of the DEF tank ratios described for mobite applications or a minimum of
120 hours of engine operation.

What are the additional service requirements for Final Tier 4/Stage IV?

For the most part, the service requirements for Finat Tier 4/Stage IV mirror the
service requirements of Interim Tier 4/Stage lll B engines. One additional service
requirement for Finat Tier 4/Stage IV will be the replacement of a small DEF filter
that can be easily changed during cther routine engine service.

Will there be a change in oil or fuel requirements for Final Tier &/Stage IV?

There will be no change in oil or fuel requirements for Final Tier 4/Stage IV.
Owners and operators shauld use only ultra-low sulfur diesel {ULSD) fuel
with a maximum of 15 mg/kg (15 ppm) sulfur content and engine oils
meeting API Service Category Ci-4, ACEA Oil Sequence E9 or ACEA Qil
Sequence E6. Oil change intervals of 250 or 500 hours will alse remain
unchanged for Final Tier 4/Stage IV.
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Off-highway diesel engines

Customer support

The power of a worldwide support network

With Iohn Deere, you never have far to go to find expert
assistance and advice. Get service when and where you need it at
any of our 4,000+ service locations worldwide.

Fast parts delivery

You can count on genuine John Deere parts. Our worldwide

parts distribution system has overnight delivery available in most
areas of the world. For even faster service, our dealers keep many
maintenance and replacement parts in stock to get you back to
work immediately.

A warranty you can count on

Equipment operators can't afford downtime or unexpected
repairs. That's why we offer a 2-Year/2,000-Hour and 1-Year/
Unlimited-Hour Warranty. This warranty takes effect the
date that the engine begins operation. In addition, extended
warranties are available under certain conditions. Be sure to
register your engine for warranty support.

Application integration support

John Deere Power Systems is one of the few companies that integrate
entire powertrain systems — from the engine and electronics to the
drivetrain components. Qur highly trained distributors have experience
integrating engines, drivetrain components, and electronics into a wide
variety of applications. We also provide equipment manufacturers with
product and engineering support to maximize performance and fuel
economy while meeting emissions regulations.

Log on to JohnDeere.com/dealer to
find the service dealer nearest you.

JDLink™

The JDLink telematics system will be available on most John Deere
engines installed in OEM equipment. The system enables customers to
remotely monitor engine conditions and status, and allows John Deere
technicians to perform engine diagnostics and some repairs. With
JDLink, you can monitor, protect, and maintain your equipment 24/7.

Engine oils and diesel fuels

Engine oil type and diesel fuel have always played a role in emissions.
But products used and technologies needed to meet emissions
regulations make them even more important.

With the introduction of exhaust filters, the type of engine oil used cari
have a significant impact on the proper functioning and ash service life;
of these devices. Ash, a by-product of inorganic selids, will collect in

the exhaust filter over time as a resuit of the combustion process. The
use of oils meeting APl (J-4 and ACEA E9 standards, both with reduce
trace metals content, are required in order to reduce ash accumulation .
and increase exhaust filter service life for Final Tier 4/Stage [V engines.:

Similar to ails, the type of diesel fuel used can also have a significant
impact on emission control devices. The EPA requires the use of diesel .
fuel with a sulfur content of less than 15 ppm (ultra-low sulfur diesel:
or ULSD) in Final Tier 4 engines, and the EU requires a sulfur content |
of less than 10 ppm in Stage IV engines. Diesel fuels with higher sulfur.
content can damage aftertreatment components, leading to early
replacement of these components.




Worldwide
locations

North America, South America,
Brazil, and Caribbean

John Deere Power Systems

3807 West Ridgeway Avenue

P.0. Box 5100

Waterloo, 14 56704-5100

Phone: +1 800 533 6446 (1.5

Phone: +1 319 292 6060 (Canada)

Fax: +1 319 292 5075

Email: jdpower@ichnDeere.com

Mexico and Central America
Industrias John Deere SA de (V.
Boulevard Diaz Crdaz No. 500

Carza Carcia, Nuevo Leon 66210
Mexico

Phone: +52 81 8288 1212

Fax: +52 81 8288 8284

Email: mexweb@JohnDeere.com

Europe, Africa, and Middle East
John Deere Power Systems
Orjéans-Saran Unit

La Foulonnerie — BF. 17013

45401 Fleury-les-Aubrais Cedex

france

Phone: +33 2 38 82 61 19

Fax:+332 3884 62 66

Email: jdengine@lohnDeere.com

Australia and New Zealand
john Deere Limited

Power Systems Division

B.0. Box 1126, Camden

NSW 2570 Australia

Phone: +61 2 4654 5501

Fax:+61 2 4646 1236

Email: 235YDDC@JohnDeere.com
JohnDeere.com.au
JohnDeere.co.nz

Far East

John Deere Asia [Singapore) Pte. Lid.
#06-02/03 Alexandra Point

438 Alexandra Road

119958 Singapore

Phone: +65 {68) 79 88 00

Fax: +65 {62} 78 03 63

Email: IDAsiaEngines@JohnDesre.com
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