GRANITE STATE DESIGNERS & INSTALLERS

¢ Heavy Equipment Maintenance
& Open Forum Q & A

3 L : _— — Emissions Update

H ﬂﬂl’. , ‘”‘ @ i — Maintaining The Work Tool
N e et — Oil Selection

— Open Forum

Mike Robinson Product Support Representative

Milton [-1]

3/28/2014

Meeting Aggressive Standards While Delivering More Value

Emission Limits and Timing
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Caterpillar Tier 4 Final Engine Technology

KW Range 56 — 130 kw 130 - 560 kw 560 = 820 kw > 820 kw
Machine |

Examples | 8SL. BHL. SHEX || LHEX, MTTT. MWL |  QCT,LTTT LMT
Engines cas.cta ||  ecri-cis __cIrac: 3500 & €175
MNox Reduction EGR + SCR EGR + SCR EGR SCR
Particulate

Matter After | DOC/DPF (optional|

Treatment no DPF, on 4.4) DOCIDPF poc ooc
Regen Passive, Active

Technology Dosing, Passive || burner NA HA

Tier 4 Final Machine Installation

Tier 4 Final C9.3-18L Engine Aftertreatment




Cat Clean Emissions Module (CEM)
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» Exhaust flows through the Cat Regeneration System (CRS) regeneration device
housing, and into the diesel oxidation catalyst (DOC).

* The DOC is a flow through device equipped with a catalyst coating that remaoves
hydrocarbons and some carbon monoxide.

» The exhaust then flows into the wall flow diesel particulate filter, where soot is
trapped and when necessary removed automatically through a process called
regeneration.

= From the DPF, the exhaust stream enters the Selective Catalytic Reduction (SCR)
mixing tube. An Electronic Control Unit (ECU) controlled diesel exhaust fluid (or DEF)
injector injects DEF into the mixing chamber,

*The hot exhaust gas causes the DEF vapor to produce ammaonia

*The exhaust gas/ammonia vapor mixture flows into the SCR catalyst where NOx in
the exhaust is reduced to nitrogen and water,

*The exhaust flows through an ammonia clean up catalyst to reduce any remaining
ammonia before exiting the system

*The amount and timing of DEF injection is controlled based on inputs from NOx
sensors in the exhaust stream




3/28/2014

T i
v T T
i Vo l
I |
Y
f) |I | g /
+ - )L
£ i o
—_ Y
s [
Pmpmn_H"




Pecrmented Basa §iips Thickness by Loader Weight
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SELECTION GUIDE
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Service Intervals

Extended Engine Oil Drains and Warranty

Failures that result from extended oil drain periods
are not Caterpillar factory defects and therefore are
not covered by Caterpillar's warranty In addition.
failures that result frem not using the recommended
oil type are not Caterpillar factory defects and
therefore are not covered by Caterpiliar's warranty.




Aftermarket Products and Warranty

NOTICE

When auxiliary devices, accesscries or consumables
{filters, oil, additives, catalysts, fuel, etc.) made by
other manufacturers are used on Caterpillar prod-
ucts, the Caterpillar warranty is not affected simply
because of such use. Failures that result from the in-
stallation or usage of other manufacturers auxiliary
devices, accessories or consumables, however, are
not Caterpillar factory defects and therefore are NOT
covered by Caterpillars warranty.

Caterpillar is not in a position to evaluate the many
auxiliary devices, accessories or consumables pro-
mated by other manufacturers and their effect on Cat-
erpilar products. Installation or use of such items is
at the discretion of the customer who assumes ALL
risks for the effects that result from this usage.

Furthermaore, Caterpillar does not authorize the use
of its trade name, trademark, or logo in @ manner
which implies our endorsement of these aftermarket
products.
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ENGINE OIL

Recommendation for Tier 4
Engines

Cat DEC-ULS or oils that meet the Cat ECF-3
specification and the ARl CJ-4 oil category are
required for use in nonroad Tier 4 United States
Environmental Protection Agency (U.S. EPA)
cenified engines that are equipped with
aftertreatment devices
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Transmission/Drive Train Oil
SMCS Code: 3080; 4000-0C; 4070; 7581

Ti train oiis |asaified by the Cat
TO-4 and the Cat TO-2M Perfoimance

&
‘were developed by Caterpilar for use in Cat
Powershift ransmissions and in most Cat final
drives. Refer 1o the “Maintenance Section”
“Caterpiliar Fluids” article for more information on
Caterpiliar fuids and to the Tables in the Lubrcants
Viscosity section for the application of these fluids in
various Cat machines.

NOTICE

The Cat COVTO-2 transmission/drive train oil specifi-
cation has besn obsclete since 1960, The cbaciete
LY 1o the also obao-
Iste AP1 CO ol category. The “TO-2° ofl specification
existed only a3 COTO-2. Specification claims of CF/
TO-2, ATF/TO-2, Cat TO-2 and ather simiar “TO-2"
claims are nct accurate. Caterpillar does not monitor
or support the obsclete Cat CO/TC-2 specification.
Use of COTO-2 ods, or the use of cis claiming to
mest “TO-2° in machine compariments whre Cat
TO-4 specification ois are required is NOT recem-
mended and their use is at the users risk.

CATERPILLAR TO-2
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HYDRAULIC OIL

RECOMMENDED FOR THE FOLLOWING APPLICATIONS




