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THAT'S THE POWER TO LEAD.




LEVERAGING ACERT TECHNOLOGY FOR MARINE.

ACERT Technology is the product of a $500 million investment structured on
the broadest product, application and manufacturing base in the industry. No
other marine engine supplier can draw on an 11 kW to 16000 kW product
experience, combined with internal fuel systems, manufacturing and internal
electronic controls design. This broad, solid base is what makes it possible for
the building blocks of ACERT Technology to work better together than they
would as stand-alone components.

The investment paid off when Caterpillar made landmark breakthroughs in
the science of fuel combustion. ACERT Technology allows the combustion
process to be shaped and managed with an extremely high degree of
precision. The end result is an engine that meets emissions requirements
both now and in the future.

Advanced combustion has been a goal of engine researchers for decades.
But only Caterpillar has the expertise, resources and technology base—with
proprietary electronic controls, fuel systems and air management systems—
to make it a reality.

PROVIDES BETTER PERFORMANCE.

What makes ACERT Technology good for the environment also makes it good
for performance. Efficient combustion reduces engine wear and maximizes the
amount of fuel energy applied to the propeller or generator. ACERT Technology
drives the combustion system to pull the maximum amount of energy from
each injection.
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BUILDING BLOCKS
OF ACERT TECHNOLOGY

The building blocks that make up ACERT Technology fall into four categories:

FUEL DELIVERY AN

Multiple injection fuel delivery introduces fuel into the combustion chamber in a
series of precisely-timed “microbursts.”

This allows control over many more variables during the combustion process. The
combustion cycle can be tailored to deliver maximum power and efficiency with
minimum emissions for a wide range of engine speeds and loads.

ELECTRONICS

The Cat ADEM™ electronic controller acts as the brains of ACERT Technology.
Pioneered by Caterpillar almost 20 years ago, the ADEM controller coordinates
and enhances fuel delivery, air supply and other engine functions to maximize
overall performance and reduce emissions output.

AIR MANAGEMENT

Cat engines with ACERT Technology use a variety of refined air management
technologies, including crossflow cylinder heads and wastegate turbochargers.
They also take advantage of several new innovations:

Variable Valve Timing uses electronically-controlled hydraulic actuators to govern
when valves open and close to let air in and exhaust out of the combustion chamber.

Series Turbocharging uses two smaller turbos together to reduce lag time while
maintaining high airflows. Lower shaft speeds also enhance reliability and
service life.

MakK Flex Cam Technology offers another way to precisely control valve
timing. This technology allows MaK engines to exceed current IMO
emissions requirements using an easy-to-maintain internal solution.
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COMBUSTION DESIGN

To optimize the flexibility of these new systems, Caterpillar utilizes advanced predictive
modeling software that incorporates factors such as aerodynamics, thermodynamics,
spray penetration, fuel vaporization, ignition, combustion and emission chemistry to
select the best nozzle configurations and combustion cylinder geometry.
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