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And with that said let me introduce you to ACERT Technology for 2007. 





Precision Combustion Air Management

Advanced Electronics Effective Aftertreatment
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For C13 & C15 models, the basic ACERT Technology includes our variable valve actuation, series turbo-charging, split injection, Cat proprietary electronic controls, and an oxidation catalyst all introduced to meet the 2002 regulations. 
For 2007 we're using all of that plus more. One of the major system enhancements for 2007 is a refined combustion recipe that will be employed to reduce NOx and particulates in the cylinder itself. Multiple injections, which were originally introduced for the bridge engines will continue for the '07 engines. But we're also going to add a non-combustible gas to help reduce NOx. We call this process clean gas induction or "CGI". I'll talk more about "CGI" in a few minutes. We will retain series turbocharging from today's ACERT because lots of air flow helps to reduce combustion temperatures by driving cool, clean air into the cylinder. As I mentioned we will retain variable valve actuation which allows us to reduce NOx and particulate matter inside the cylinder. The most notable addition for 2007 will be the new Cat diesel particulate filter or "DPF" that will reduce hydrocarbons and particulate emissions from the engine. It should also be noted that all engine builders will require some form of "DPF" to meet '07 regulations. 




How Do We Achieve This?

More Cool, Clean Air
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2007 Airflow
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With the Cat system, the clean air is taken after the diesel particulate filter, routed though the CGI cooler resulting in more cool, clean air being routed back into the engine. These were the primary reasons we developed ACERT Technology over four years ago to avoid recycling dirty exhaust gas. This is a critical difference between Caterpillar and the competition.  




Particulate Matter (PM) 
Reduction Technologies 
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So with that said let's talk about Caterpillar's technology solution to reduce particulate matter. 




Wall Flow Filter Technology
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The Cat diesel particulate filter uses wall flow technology. The DPF consists of a ceramic brick substrate that allows the particulate matter or soot to be captured in the cells. The exhaust gas then exits as clean exhaust consisting of carbon dioxide and water. The diesel particulate filter will burn or oxidize the captured soot. How? Through a process called "re-generation.” Under many conditions the engine will produce enough heat to oxidize or burn the soot. But there are other conditions when the engine will not generate enough heat. Examples include: extended periods of idle time, light load operation, or low ambient temperatures. In these situations, soot will accumulate in the filter and an alternative heat source is needed to achieve oxidation. More on that in a minute. Also since a certain amount of ash collects in the "DPF," it needs to be cleaned at periodic intervals. In addition we feel the industry will require the option of cleaning the DPF either on-vehicle or off-vehicle. 



Active Regeneration Options
Cat Regeneration System

 Increases exhaust 
temperature on 
the engine to 
promote regeneration

 “Enhanced” passive

Auxiliary Heater
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Caterpillar has chosen an alternative method. The Cat re-generation system or "CRS" as we call it will increase the exhaust temperature on the engine itself through the use of an auxiliary heater to raise the exhaust gas to the required temperature needed to re-generate the DPF. Again, why has Caterpillar taken a different path? The CRS allows us to re-generate under all operating conditions. It is self-contained on the engine. You don't have to run fuel lines underneath the vehicle to the DPF. Fuel is introduced in a closed combustion chamber very similar to the gas-fired furnace you may have in your home  so it's completely safe and controllable allowing us to reach required temperatures in all conditions. Because it is self-contained on the engine, the Cat "CRS" will have the same reliability and durability as the engine. 

Additionally, this allows Caterpillar to provide enhanced passive regeneration.  Enhanced passive regeneration is Caterpillar’s method to keep the DPF clean when a full active regeneration is not possible, ie idling for long periods while drivers sleep.  The other engines can not offer this benefit.



System Design for Engine 
Thermal Management
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PASSIVE  Regeneration

Enhanced
Passive

•Maintains safe exhaust temps
•Regen under ALL conditions

•Light Loads
•Low Ambient
•Pick-up and Delivery
•Mixer / Dump
•Extended Idle

•Maximizes up-time
*no need for stationary regen

•Maximizes Fuel Economy
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So let’s go back to the temperature chart.  Here we show the temperature passive regeneration takes place and the temperature at which the “enhanced” passive regeneration operates.  Obviously there are many applications that this offers significant benefits.  These are benefits customers can take to the bank.  Whether it is improved use of driver time (I.e. more time driving less time waiting for regen) or fuel savings due to less fuel being needed to induce regen.



DPF Cleaning

 EPA requirement of at 
least 150,000 miles 
prior to cleaning
– Cat expects at least 

twice this mileage
 On- or off-vehicle 

cleaning by dealers 
or customers

Cleaning Out Residual Ash is a Regular 
Maintenance Procedure
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Obviously, residual ash will need to be cleaned out during a regular maintenance procedure. This ash comes from the engine oil. Ash is a standard additive in the oil used to neutralize the acids. The minimum EPA requirement for cleanout is 150,000 miles but Caterpillar projects it will be at least twice that mileage before you have to service our DPF. Of course, that will depend somewhat on the application. As I mentioned earlier, we have designed the Cat DPF to be cleaned either on or off the vehicle. With proper tooling, customers will be able to do this either in their own shops or at their Cat or Truck dealers. 





Warranty and ESC
 Base warranty of  2-years

Unlimited mileage - includes 
CRS/DPF components
 Extended Service Coverage

–From 3-7 years
–Additional covering injectors, 

turbos and water pumps and 
CRS/DPF available
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The next issue is warranty and “ESC". Cat offers a base warranty of 2 years and unlimited mileage and the most comprehensive, purchasable “ESC" coverage in the industry. We provide total engine extended service coverage from 3 years up to 7 years since many customers today are extending their trade cycles. We also provide an “ESC“ injectors, turbos, and water pumps.






Biodiesel Use in 2007 On-
Highway Engines

 Many fundamental changes for 2007 on-highway 
engines:
– New engine technologies including Diesel 

Particulate Filters (DPF) required to meet 2007 
emission regulations

– Ultra Low Sulfur Diesel (15 ppm S) introduction

– New engine oil category, API CJ-4 (Cat ECF-3)

 Current Status:
– 2006 & prior: up to B30
– EPA 2007 compliant: Requirements under review
 Note:  Engine Manufacturers Association has proposed that 

all engine manufacturers adopt B20 standard
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As you all know, 2007 brings many fundamental changes to on-highway truck engine technology.
 
New technology for 2007 includes Diesel Particulate Filters, also known as DPFs, to reduce emissions of Particulate Matter and soot, the requirement for ultra low sulfur fuel, and a new (low ash) engine oil.

We are actively conducting extended tests with biodiesel blends in 2007 on-highway engines to determine biodiesel requirements.  Recommendations and requirements will be provided on the Caterpillar website once they are available.



Biodiesel Requirements
 Final biodiesel blend must meet requirements for 

distillate diesel fuel published by Caterpillar, ASTM 
D975, or EN590
– Biodiesel blend stock must meet requirements listed in 

the Caterpillar biodiesel specification,* ASTM D6751, or 
EN 14214 

– Distillate diesel used for blending must meet Caterpillar 
requirements, ASTM D975, or EN590

 For blends above B5, complete oil analysis (Cat 
S.O.S. Services) is strongly recommended to 
ensure oil change intervals are appropriate 

* Available at www.cat.com
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Caterpillar biodiesel specifications parallel those of ASTM and EU. 
Specific requirements are available on the Caterpillar web site and are subject to change as more information becomes available.









Warranty Coverage with 
Biodiesel

 Warranty covers material and workmanship 
defects:
– Failures caused by other factors, including lack of 

proper maintenance (use of improper fuel, oil or 
filters, lubricants and coolant) are not covered by 
warranty.

 Use of acceptable biodiesel blends does not 
affect Caterpillar warranty for materials and 
workmanship
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Warranty covers defect in material and workmanship, and use of acceptable biodiesel fuel does not affect Caterpillar warranty relative to material and workmanship defects.

For example, recent experience has shown that poor biodiesel quality can promote premature filter plugging.  This issue would not be a warrantable repair because it does not represent a defect in materials or workmanship.





Questions ?
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