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Caterpillar C 15 Engine
Specifications

The Legendary
Caterpillar C15: An
In-Depth Look at Its
Specifications

For decades, the Caterpillar C15 has
stood as a titan in the world of
heavy-duty diesel engines. Whether
powering a fleet of long-haul trucks,
driving industrial machinery, or
providing prime power for generator
sets, the Cat C15 has earned a
reputation for relentless durability
and robust performance.
Understanding the specific
Caterpillar C15 engine specifications
is essential for fleet managers,
owner-operators, and equipment
enthusiasts who rely on this
powerhouse. This guide offers a
detailed, human-friendly breakdown
of the C15, covering everything from
its displacement and power curves
to the advanced fuel systems that
made it an industry favorite. By the
end, you'll appreciate why the C15
remains a benchmark for diesel
engine engineering.

Core Engine
Specifications

At its heart, the Caterpillar C15 is an
inline six-cylinder, four-stroke diesel

torque at low RPMs, making it ideal
for heavy hauling and demanding
off-highway applications. Below are
the fundamental specifications that
define the engine's architecture.

Displacement and
Dimensions

e Displacement: 15.2 liters (928
cubic inches)

e Bore and Stroke: 137 mm
(5.4 inches) bore x 171 mm
(6.75 inches) stroke

e Configuration: Inline 6-
cylinder, 4-stroke cycle

e Compression Ratio: Typically
17.0:1 or 16.3:1 depending on
variant and emissions
certification

The generous displacement of 15.2
liters provides the foundation for the
engine's exceptional torque output.
The long stroke design contributes
to the C15's ability to maintain
power through demanding grades
and heavy loads without excessive
downshifting.

Power and Torque Ratings

The Caterpillar C15 is available in a
wide range of power outputs, from
around 435 horsepower to over 625
horsepower in certain industrial and
ACERT configurations. Torque
figures are equally impressive, often
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truck applications. Common ratings
include:

¢ 435 hp at 1,800 rpm / 1,550
Ib-ft @ 1,200 rpm (typical
early C15)

e 475 hp at 1,800 rpm / 1,650
lIb-ft @ 1,200 rpm

e 550 hp at 1,800 rpm / 1,850
Ib-ft @ 1,200 rpm (common in
heavy haul)

e C15 ACERT variants offer
ratings up to 625 hp and 2,050
Ib-ft for select industrial and
marine use

The peak torque occurs at a
relatively low 1,200 rpm, which
means the engine pulls strongly
from idle speeds. This low-rpm
torque is a hallmark of the
Caterpillar C15 engine specifications
and is one reason it is prized for fuel
economy and drivability.

Fuel System and
Electronic Controls

The C15's fuel system has evolved
over its production life. Early
engines used mechanical unit
injectors, but the most recognized
versions feature Caterpillar's HEUI
(Hydraulically actuated,
Electronically controlled Unit
Injector) system. The HEUI system
allows precise control of injection
timing, duration, and pressure,
improving combustion efficiency and
emissions performance.

ADEM Electronic Control
Module

All electronic C15 engines use the
ADEM (Advanced Diesel Engine
Management) controller. The

ADEM 3 and later ADEM 4 modules
manage fuel injection, boost
pressure, and engine protection
features. The ADEM system also
enables programmable power
curves, allowing fleet managers to
tailor the engine's performance to
specific applications. The integration
of the ADEM controller with HEUI
injectors is a key factor in the C15's
reputation for reliable power and
low fuel consumption.

Fuel Injection Specifications

e Injection Type: Electric unit
injection (EUI) on early models;
HEUI on later electronic
models

e Injection Pressure: HEUI can
achieve up to 30,000 psi (2,068
bar) at the injector tip

e Number of Injector Nozzle
Holes: Typically 7 to 8 holes
for improved atomization

¢ Fuel System Capacity:
Depends on application;
standard truck fuel systems
range from 75 to 150 gallons

The high injection pressure of the
HEUI system reduces particulate
emissions and improves cold-start
performance. These specifications
are critical for meeting the EPA
emissions standards of the early
2000s while maintaining the power
that operators expect.

Air Management and
Turbocharging

A reliable engine needs exceptional
breathing, and the C15 delivers
through advanced turbocharging
and aftercooling systems. The air
management specifications directly
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influence power output and fuel
efficiency.

Turbocharger and
Aftercooler

e Turbo Configuration: Single
turbocharger with wastegate
(early models); variable
geometry turbo (VGT) on
ACERT versions

o Aftercooler Type: Air-to-air
aftercooler (ATAAC) on most
highway truck variants; jacket
water aftercooler on some
industrial models

e Maximum Boost Pressure:
Typically 25-35 psi depending
on rating and altitude
compensation

The variable geometry turbocharger
introduced with the C15 ACERT
engines provides more responsive
boost across the RPM range,
reducing turbo lag and improving
low-end torque. The air-to-air
aftercooler lowers intake air
temperature, increasing air density
and enabling more complete
combustion. For operators in
mountainous regions, the C15's
altitude compensation is a standout
feature, maintaining power even at
high elevations.

Cooling, Lubrication,
and Exhaust Systems

Long engine life depends on
effective thermal management and
clean oil circulation. The Caterpillar
C15 engine specifications include
robust systems designed for

Cooling System

¢ Coolant Capacity:
Approximately 10 to 12 gallons
(38-45 liters) depending on
application

e Water Pump Type:
Centrifugal, belt-driven with
high flow rates

e Fan Drive: Viscous or on-
demand electronic fan clutch to
reduce parasitic loss

e Thermostat Opening
Temperature: 185°F (85°C)
typically

The C15's cooling system is
engineered to handle sustained
heavy loads in hot climates. The use
of a high-capacity radiator and
efficient fan drive keeps coolant
temperatures stable, protecting the
engine from overheating during long
uphill pulls.

Lubrication System

e Oil Capacity: 40 to 45 quarts
(with filter change)

e Oil Type: C]J-4 or higher,
15W-40 multi-grade
recommended

¢ Oil Filter: Full-flow spin-on;
some models include a bypass
filter

e Oil Pan: Deep sump for
extended oil change intervals;
optional shallow sump for
chassis clearance

Proper oil maintenance is critical for
the C15's longevity. Many
experienced operators follow oil
change intervals of 15,000 to 25,000
miles for highway applications,
though oil analysis is recommended
to determine optimal intervals. The

continyous heavy-duty operation, . .. ,C15's lubrication system is designed

portable magic. * Page 3



to provide rapid oil pressure at
startup, reducing wear during cold
starts.

Exhaust and Emissions

Depending on the model year and
emissions certification, the C15 may
include exhaust gas recirculation
(EGR) and a diesel particulate filter
(DPF). The early C15 (pre-2002) was
mechanically controlled and emitted
no aftertreatment. The ACERT
engines (2004 onward) introduced
cooled EGR and advanced engine
management to meet EPA 2004 and
2007 standards. Later variants

required selective catalytic
reduction (SCR) systems.
Understanding these exhaust

specifications is important when
evaluating used C15 engines for
compatibility with current emissions
regulations.

Applications and
Variants

The Caterpillar C15 is not a one-size-
fits-all engine. Several variants have
been produced to meet the demands
of different industries.

On-Highway Truck
Applications

The most common application for
the C15 is in Class 8 heavy-duty
trucks, including Peterbilt,
Kenworth, Freightliner, and
International models. Trucking
companies favor the C15 for its fuel
economy and ability to run millions
of miles with proper maintenance.
The 475 hp and 550 hp ratings are
particularly popular for long-haul
and heavy-haul operations.

Industrial and Off-Highway
Use

The C15 also powers a wide range of
industrial equipment, such as rock
crushers, pumps, compressors, and
agricultural machinery. Industrial
variants often have lower peak
RPMs (1,800-2,100 rpm) and
different power curves suited for
constant-speed operations.
Additionally, the C15 is found in
marine propulsion and generator set
applications, where its reliability in
continuous duty cycles is paramount.

Common Variants

¢ C15 Mechanical (pre-1998):
Fully mechanical fuel system,
no electronics. Highly regarded
for simplicity and ease of
repair.

¢ C15 Electronic (1998-2003):
Introduced electronic unit
injection and ADEM control.
Improved fuel economy but
added complexity.

e C15 ACERT (2004-2020):
Integrated variable geometry
turbo, HEUI fuel system, and
advanced emissions controls.
Offers the highest power
ratings.

Each variant has its own set of
Caterpillar C15 engine
specifications, and buyers should
carefully match the engine to their
needs. For example, a pre-emissions
C15 is easier to maintain and
modify, while a later ACERT engine
offers better fuel economy and
higher torque.
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Longevity

The C15 is known for lasting
800,000 to 1.2 million miles before a
major overhaul, and many units have
reached over 1.5 million miles with
diligent care. Key maintenance items
include regular oil and filter
changes, cooling system flushes,
turbocharger inspections, and valve
adjustments. Injector replacement is
needed at intervals of 250,000 to
500,000 miles for electronic HEUI
systems. The overhead valve lash
should be checked every 50,000
miles. Operators who stick to the
recommended service schedule often
find that the C15 provides
outstanding return on investment.

Comparing the C15 to
Competitors
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other heavy-duty engines like the
Cummins ISX or Detroit Diesel
Series 60, the C15 stands out for its
low-end torque and robustness. The
Cummins ISX offers similar power
but with a lighter weight and slightly
better fuel economy in some
applications. The old Detroit Series
60 is known for fuel efficiency but
lacks the low-rpm pulling power of
the Cat C15. The C15's main
disadvantage is its weight - it is
heavier than many competitors,
which can affect payload capacity in
weight-sensitive applications.
However, for those who value brute
strength and reliability, the C15
remains a top choice.

Conclusion

The Caterpillar C15 engine
specifications reveal a machine built
to dominate in the most
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