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Emission standards for Heavy-Duty Diesel engines

Brief history

Since 1990 one of the main driving forces behind the
development of new engine technologies has been
the concern aver the environmental and public health
impacts of diesel engine emissions.

As heavy-duty diesel emissions standards for nitrous
oxides (NOx), solid particulate matter (PM), hydrocarbons
and carbon monoxide continue to get tighter and

tighter, Qriginal Equipment Manufacturers (OEMs) have
been forced to find innovative ways 1o meet these
raguirements while still meeting customer needs for
power and efficiency.

Very early engine modifications were fairly simple and
invalved changes to the piston and fuel injection system
that were often invisible to the buyer. But later, OEMs
began incorporating new engine design technologies
such as EGR (Exhaust Gas Recirculation), SCR
(Selective Catalytic Reduction) and ACERT {Advanced
Combustion Emissions Reduction Technology). Although
there are variations within most systems here is an
overall sumnmiary of how they work:

EGR - works by re-circulating up to 20% of the exhaust
gas - this is metered and controlled by the electronic
management system back info the intake system. The
goal of introducing EGR systems is to lower the level of
NOx inthe exhaust,
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ACERT - Caterpillar has taken this approach through
the use of its proprietary ACERT system that involves
control of engine and fuel injection timing. It is managed
by advanced electronic cantrols, taking advantage.

of modifications to intake, engine, and exhaust
companents, in addition to a diesel oxidation catalytic
converter, to reduce emissions.

SCR - is 4 technology that injects urea (& liguid reductant
agent often called AdBlug) through a catalyst into the
exhaust stream of a diesel engine. The urea sets off a
chemical reaction that converts NOx into nitrogen anc
water, which is then expelled out the tailpipe of the
vehicle. The aim of this technology Is primarily to reduce
NOx with a side benefit of burning off PM through higher
combustion temperatures.
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DPF / DOC's - known as Diesel Particulate Filters
(DPFs) and Diesel Oxidation Catalysts (DOCs) these
devices are installed in the engine's exhaust gas stream
to reduce particulate matter from the exhaust gas. In
Australia only 2008 engines meeting Japanese JEOS
long term emissions standards will require these devices
and critically will need to be combined with the use of
low “ash” (non-combustible residue that is left behind
from metal-containing detergent additives) engine oils.
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With the emergence of these new low emission engine
designs and the tough needs of today's transport
operators there is always a common thread associated
with these changes: greater engine oil performance is
almost always required to meet the harsher operating
conditions of the new designs,




A brief history and new challenges

Today

So, what is happening in Australia in 20087 For more
than a decade the primary focuses of emissions
standards has been nitrous oxides (NOx) and Particulate
Matter (PM). This continues with the latest Australian
government legislation known as ADR (Australian Design
Rule) 80/02 that is mandated for model-year 2008
on-highway diesel engines.

The background to ADR 80/02 is based on European
emissions legislation known as Euro 4, but gives flexikility
to OEMs by accepting compliance to atternative standards
of US EPA 2004 and Japanese JEOS long term.

As clearly illustrated in the emissions graph, these new
reductions are quite dramatic in comparison to previous
years which, in turn, represents a significant challenge
not only to engine builders, but lubricant and fuels
manufacturers as well.
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What does the future look like?

In January 2010 all new models in Australia. will have to
meet ADR 80/03 (and all models by January 201 1), which
is equivalent to Euro 5 emission standards with acceptable
alternatives of US EFA 07 and Japanese JEOS long term.
Again, as you can ses from the emissions graph below, this
represents a further significant decrease in NOx and will
result in further diesel engine changes — for example, a likely
increase in EGH rates on EGR engines and a greater use of
DPF / DOC’s. In conjunction with these ADR changes there
will also be a mave to Ultra low Sulphur diesel at 10 ppm in
January 2008.

With all these new engine designs emerging there is also
gaing to'be a greater use of the APl CJ-4 and ACEA EB
category olls which were developed to address engine oll
performance in low emission engines operating in @ more
severe environment.
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So, do you need to worry?

Not if you're using our new Delvac product line! Mohil
Delvac is successful at extending the life of heavy-duty
engines because we start with the proper balance

of lubricant performance attributes. Something we

call our recipe for extended engine life, It starts with

the development of a product that is able to resist
degracation and control deposit brought in by increased
temperatures. We then make certain it successfully
disperses soot and other contaminanis. And lastly, we
ensure it provides outstanding protection from wear. The
correct combination of these attributes enable Maobil
Delvac technology to lengthen the life of heavy-duty
equipment, whether it's used with low-emissicns engines
or hard-working older engines.



Diesel Engine Oil

Valve

Mobil Delvac 1 ESP 5W-40

Mobil Delvac 1 ESP 5W-40 is a fully synthetie
supreme performance hesavy duty disssl
engine cil that helps extend engine life

while providing long drain capahllity and
patential fuel econamy far modern digssl
engines operating in severe applications,
Recommencied for use in a wide range

of heavy-duty applications and operating
environments found in the an-road transport
and off-road mining, construction, maring,
and agricultural industries.

API CJ-4, CF, 8M
Caterplliar ECF-3

Cumming CES 20081

Magk EO-O Premium Plug
Volve VDS-4

Mercedes Benz 228.3/228.31
Others ACEA E7

Mobil Delvac XHP LE 10W-40

VDS-3

Meroedes Benz

228.5/228.51

MAN

MAN 8277 CRT,

MAN 3477
AGCEA ==]
Others MTL Type 3.1

Searjia Low Ash

Mobil Delvac XHP LLE 10W-40 is a synthetic
exira high performance diesel engine oil
engineered for European high performance,
low emissions engines.used in severe
on-highway applications. This engine oil is
designed using high performance base olls
and a new advanced additive systern that has
been expertly engineered to help prolong the
life andl efficiency of emission reduction
systerns such as Diesel Particulate Filters (DPF).
Fully backward compatible the product will
alzo deliver the same high performance in
older conventional European engines.

Mobil Delvac MX ESP 15W-40

Mobil Delvac MX ESP 15W-40 is an exira
high performance diesel engine ol delivering
autstanding petformarice in modern,
high-autput, low-amission engines including
those with Exhaust Gas Recirculation

(EGR) and Diecel Particulate Fillers (OPF).
Fully backwards compatible, Mobil

Delvac MX ESP will also. deliver the

same exceptional performance in older

AR CJ-4, CF, SM
Catarpillar ECF-3

Cummins CES 20081

Mack EC-O Pramium Plus
Volvo VDS-4

Mercedes: Benz 228.3/228.31
Japan JASO OH-2

Othars ACEA E7

conventional engines. As a result, it
exceeds the AF| CJ-4, Cl-4 PLUS and
Cl-4 service categories.

Mobil Delvac MX 15W-40

AP Cl4, CF, sl : :

_ Matil Delvac MX is a high performance diesel
Caterpillar ECF-2 engine ol meeting the tough demands of
Cumimiris CES = maclern diesel engines. It delivers excellent

2007B/77/78/T2IT1 o) soot contral, reduced engine scuffing
Mack EO-N Premium Plus ) and bore-polishing as well as reduced oll
- ST % consumption, and Is ideal for mixed fleets
Volvo VDs-3 ; : =
Cad needing a broad coverage of US, European

Mercedes Banz | MBI295:3 and Japanese OEM's ol specifications,
Japan JASO D1 Now suitable for Japanese engines
Others ACEA E7 requiring speaification JASO DH-1

“Extended ol drains must aways be complated inconjunction with a used oil analysis program. Net all product spacifications and approvals istad. For further information contact Mabil Ldbe Line



Mobhil Delvac 1 ESP 5W-40
Mobil Delvac XHP LE 10W-40
Mobil Delvae MX ESP 15W-40
Mobil Delvac MX 15W-40

Mobilgrease XHP 222 Special

(e.g. Dump Trucks)
Mobil DTE 26, Nuto H68

Mobilith SHC 220
Mobilgrease XHP 222

Mobil Delvac Synthetic Gear Qil
Maobilube HD Series range

Mebil Delvac Synthetic Transmission Fluid
Mobilith SHC 220 Mobiltrans:HD range
Mobilgrease XHP 222

Mobilgrease XHP 222 Special

Mobilith SHC 220
Maobilgrease XHP 222




POST 2008 ENGINES
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PRE 2008 ENGINES
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