Turbocharging systems for commercial diesel engines

Lower emissions

More economical

Turbocharging systems for commercial diesel engines

Mastering challenges.
With the expertise of the technological leader.
The commercial vehicle industry today faces greater
challenges than ever. Customers, the public and also
the legislator are all demanding permanent reductions
in fuel consumption and emissions values. In some
cases, these require completely new technical concepts
and solutions. And although the required standards
in terms of the performance, efficiency and reliability
of vehicles all remain consistently high, manufacturers
are also having to work with increasingly complex
technologies, ever shorter development cycles and
increased competition as a result of globalization.
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BorgWarner Turbo Systems has therefore specialized
in providing commercial vehicle and engine manufacturers with qualified support when it comes to developing
the engines of the future. Building on our tried and
tested turbocharger series, which have been proven
in over 1 million applications, we create innovative and
powerful turbocharging systems. These allow you to
meet both current and future emissions standards,
achieve significant reductions in consumption and also
design engines that set standards with regard to performance, economy, reliability and durability.

Greater reliability

Today we are the technological leader in the field
of boost technology and the leading provider of
turbochargers for medium-sized and heavy-duty
commercial vehicles, as well as off-highway applications, such as agricultural and construction machinery
and marine applications. This is no coincidence, as
alongside our pioneering technological portfolio and
pool of experience that covers six decades of successful turbocharger development, we also combine the
specialist fields of boosting and exhaust gas recirculation from a single source.

Lower fuel consumption

Benefit from our know-how – worldwide.
BorgWarner Turbo Systems is a global partner
to the commercial vehicle sector. A company with
development centers, production sites and sales
offices across the globe. In keeping with our motto
“Local Power – Global Strengths” we use all the
resources and talents available within our global
organization to meet our clients’ needs locally from
our individual sites with all the advantages such
proximity brings.
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Turbocharging systems
for marine engines

VTG turbochargers for mediumsized commercial vehicles

BorgWarner turbocharging systems.
Your key to tomorrow’s engine.
Medium-sized or heavy-duty commercial vehicle?
Agricultural or construction machinery? Marine or
industrial engine? BorgWarner Turbo Systems develops tailored boost system solutions for every vehicle
and drive concept. And the directions we take here are
as individual as your requirements. After all, vehicles
for city-based deliveries have very different requirements
in terms of engine and boosting than vehicles that cover
long distances or are used in off-highway applications.
Added to this are the most diverse of requirements
based on the various emissions standards.

both with and without waste gates, turbochargers
with variable turbine geometry (VTG) and regulated
multi-stage turbocharging systems (R2S), which offer
seamless coverage of the power range from 50
to 1,000 kW (70 to 1350 hp). As a system supplier
with a holistic approach and full scope expertise,
we not only find the best solution for every application
and every market requirement, we also optimize
the entire system of the internal combustion engine
through integration in modern engine management
systems.

Our product portfolio for commercial vehicles includes
further developments of conventional turbochargers

All our turbocharging systems are characterized by
excellent efficiency and broad flow compressor wheel
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Turbocharging systems for
heavy-duty commercial vehicles

Turbochargers for
agricultural machines

characteristics, by dynamic response and flexible,
extremely precise regulation. An individual
application design and compact packaging ensure
optimum adjustment to the physical installation
constraint of the respective engine and vehicle.
For example, we offer integrated solutions with
cast-on exhaust manifolds.
Through continuous further development we constantly improve fuel consumption, performance and
emission values. The latest generation of compressor
wheels and turbines ensures optimum thermodynamic
results. With the further development of materials and
processing methods – such as milled compressor

VTG turbochargers for
off-highway applications

wheels – we not only optimize the performance,
but also the durability and reliability of our turbocharging systems.
In addition to this, for many years our customers
have enjoyed important competitive advantages in
engine development through our intensive research
and major investments in predevelopment as the worldwide technological leader. The regulated 2-stage
system (R2S), the world’s first VTG turbocharger for
the off-highway segment and turbocharging systems
that enable the Tier 4, EPA 2010 or Euro6 emissions
standards to be met with zero issues are just three
examples of BorgWarner’s innovative power.
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The diesel engine is technically mature.
But its potential is far from being fully exploited.
It is hard to imagine modern commercial vehicle engines without some form of exhaust gas turbocharging.
After all, only with turbochargers is it possible to significantly reduce fuel consumption, meet ever stricter
emissions standards and design commercial vehicles that offer high performance while also satisfying the
economic goals of their operators.
And the potential offered by exhaust gas turbocharging is far from being fully exploited. With innovative
technologies, such as the latest generation of VTG units or the regulated 2-stage system (R2S),
BorgWarner continues to demonstrate that even today’s refined systems offer potential for significant
improvements with regard to economy, environmental friendliness and dynamic driving performance.

Turbocharging systems for commercial diesel engines
The special requirements in the commercial vehicle sector:

• High degrees of efficiency
• Robustness and reliability
• Flexible, precise regulation

• Dynamic response
• Highly cost effective
• Compact packaging

• Broad scope compressor wheel/
turbine characteristics

• Diverse concepts for exhaust gas processing

Our solutions:

• Finely staggered range of the latest compressor wheel and turbine variants
• New B-series – developed for the requirements of future commercial vehicle engines
• New VTG BV generation in various sizes and performance classes
• Regulated 2-stage systems (R2S)
• Titanium compressor wheels
• Single flow, dual flow and water-cooled turbine casings
• Integrated waste gates and boost pressure control valves in various designs
• Turbochargers with water-cooled turbine and bearing housings, also available with integrated
boost pressure control valves

• Space-saving designs with integrated components
Turbochargers for commercial vehicles

Power range (bhp)
0

with waste gate
with variable turbine geometry (VTG)
Regulated 2-stage systems (R2S)
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Turbochargers with waste gate

Robust, economical and proven in over a million applications

Turbochargers with a waste gate
ensure low fuel consumption while
simultaneously offering high strength
and reliability.

Special properties
• Suitable for the most diverse
of applications
• For low and mid power densities
• High level of cost efficiency
• Extremely robust and durable

With our new B series and the familiar turbochargers
from the K and S series, which also employ waste
gates, we offer you sophisticated and high performance turbocharging systems for low to mid power
densities. These systems seamlessly cover the entire
performance range from 50 to 600 kW (70 to 800 hp)
per turbocharger. The broad spectrum of sizes and
types ensures that we can always find exactly the
right unit to meet the most varied of demands in
the fields of commercial vehicles, construction and

agricultural machinery, industrial engines and
marine engines.
The K, S and new B series turbochargers are not
only particularly efficient, they also offer a high degree
of reliability, durability and the excellent quality for
which BorgWarner is renowned. In many applications that also require extreme robustness alongside a high level of cost efficiency, our turbochargers
with waste gate are currently unparalleled.
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Turbocharger with variable turbine geometry (VTG)

Greater dynamics thanks to VTG

Compared to conventional turbochargers,
the variable turbine geometry system guarantees
significantly faster build-up of boost pressure.

Special properties
• Ideal for highway and off-highway applications
• For mid to high power densities
• High degree of efficiency with optimum fuel efficiency
• Robust and reliable VTG mechanism
• Aids engine/after treatment thermal managements

Our BV range includes pioneering turbocharging
systems with variable turbine geometry which ensure
precise adjustment to the respective engine operating
point. Optimum power output with the greatest fuel
efficiency is the result of this advanced technology.
BorgWarner is the only manufacturer that can offer
many years of experience in the use of VTG technology
in the commercial vehicle and off-highway segment.
From the BV55, right up to the BV86, we offer a finely
staggered portfolio of units that enable optimum coordination and matching of the turbocharging system with
the requirements of our customers. Our BV series,
for example, covers diesel engines with displacement
from 4 to 16 liters (244 to 976 cubic inches).
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A robust VTG mechanism ensures that our
BV turbochargers operate efficiently and reliably,
even under the toughest conditions. The BV turbochargers achieve their extremely high degree of
efficiency through a CFD-optimized (Computational
Fluid Dynamics) vane design in connection with
specially developed turbine wheels. Our BV turbochargers can be combined with pneumatic actuators
or with electrical actuators developed specifically
for this application. This in-house development
offers massive advantages for the entire system.
For applications with severe thermal loads, we also
offer water-cooled bearing castings as an option.

Regulated 2-stage system (R2S)

Cutting edge technology for the highest efficiency

R2S systems allow significant reductions in fuel
consumption compared to a single turbocharger
system – while also offering excellent responsiveness
from very low engine speeds.

Special properties
• Can be optimally matched to the most diverse
of applications
• For the highest power densities
• Significant reduction of both fuel consumption
and exhaust emissions
• High exhaust gas recirculation rates, even under
full load conditions
• Excellent engine response in every situation

Our regulated 2-stage systems (R2S) represent
the pinnacle in exhaust gas turbocharging. This high
performance turbocharging system for diesel engines,
which combines a small high-pressure turbo and a
larger low-pressure turbo, opens up completely new
possibilities for optimization of performance, fuel consumption and exhaust emissions values. This is why
more and more manufac-turers throughout the world
are now employing this pioneering technology.

At the same time, the transient response is improved
even further compared to VTG. The R2S technology
allows high exhaust gas recirculation rates, even under
full load conditions, and thereby drastically reduces
NOx emissions. Regulated 2-stage systems (R2S) can
also be combined with VTG technology. As pioneer
of this technology, we have comprehensive experience
in the planning, design and manufacture of R2S turbochargers.

Our R2S systems allow significant increases in power
density and thereby downsizing of the engine, which in
turn offers considerable reductions in fuel consumption.
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Fewer ppms
Greater productivity
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We don’t simply test quality when everything
is finished. We include it in our planning from
the very start.
Innovation and skills, yet also speed and flexibility,
quality and a customer focus are the yardsticks by
which our customers measure us. We therefore not
only explore new avenues in technological development – we also seek ways to further improve cooperation with our customers in product development,
manufacturing engineering, manufacturing and quality
assurance.
Our response to ever shorter development times and
product lifecycles, as well as the increasing complexity
of processes and technologies, has been to form
customer-specific project groups and set up tightly
networked collaborations with the development teams
at engine manufacturers. Yet the fast exchange of the
latest product data with the customer is also becoming
increasingly important in setting up optimum processes. Alongside the latest development tools, we therefore
also employ the same systems our customers are using
where appropriate. This guarantees seamless cooperation based on uniform data models – and allows a project structure that can work smoothly across site,
company and geographical borders.

meet proven serial production quality in terms of reliability and performance right from start of production.
In North America and Europe we have the most
modern development centers for turbochargers in
the world. We also operate production sites in all
other corners of the globe, all of which work to the
strictest uniform quality standards. Certification to DIN
ISO 9001, QS 9000, VDA 6 or TS 16949 – and our
continuous efforts for further improvements – underline
the effectiveness of our quality management system.
A good example of this is the preemptive supplier
quality management system we established. And with
new quality assurance concepts such as acoustic
tests or data tracking, we are adopting a proactive
approach to the increasing quality standards in the
diesel engine sector.

sector.

Our production processes are also consistently aligned
with the individual requirements of our customers.
From small, very individual turbocharger series, right
up to large numbers of units and multiple different
versions, we can cater to all of your wishes – and
thanks to a flexible manufacturing concept and ultramodern production systems we are also capable of
extending our capacity flexibly to meet changes in
demand. From the very beginning of development,
we involve experts from design, production, purchasing and quality assurance to save time and money
and ensure that the turbocharging systems we supply
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America

Europe

Asia

BorgWarner Turbo Systems
3800 Automation Avenue
Auburn Hills, MI 48326/USA
Phone: ++ 1248 754 9600
Fax: ++ 1248 754 9397

BorgWarner Turbo Systems
Worldwide Headquarters GmbH
Marnheimer Straße 88
67292 Kirchheimbolanden/Germany
Phone: ++ 49 (0) 63 52 75 33-0
Fax: ++ 49 (0) 63 52 75 33-99

BorgWarner Turbo Systems
Shin-Yokohama Turbo Branch
Sumitomo Fudosan
Shin-Yokohama Bldg.10F
2-5-5, Shin-Yokoyama, Kouhoku-ku
Yokohama-shi, Kanagawa
222-0033 Japan
Phone: ++ 8145 470 6850
Fax: ++ 8145 470 6811

BorgWarner Turbo Systems
P.O. Box 15075
Asheville, NC 28813/USA
Phone: ++ 1828 684 40 00
Fax: ++ 1828 684 41 14
BorgWarner Brasil Ltda.
Estrada da Rhodia Km 15
P.O. Box 6540
13084-970 Campinas-SP/Brasil
Phone: ++ 5519 37 87 57 00
Fax: ++ 5519 37 87 57 01

BorgWarner Turbo Systems GmbH
Marnheimer Straße 85/87
67292 Kirchheimbolanden/Germany
Phone: ++ 49 (0) 63 52 4 03 -0
Fax: ++ 49 (0) 63 52 4 03 -18 66
BorgWarner Ltd.
Turbo Systems Division
Bradford BD4 6SE
West Yorkshire/UK
Phone: ++ 4412 74 68 4915
Fax: ++ 4412 74 68 96 71

www.borgwarner.com

BorgWarner Automotive
Components (Ningbo) Co., Ltd.
Turbo Systems
No.188, Jingu Zhong Rd. (West)
Yinzhou District
Ningbo P.R. China 315104
Phone: ++ 86 (0) 574-8819-0979
Fax: ++ 86 (0) 574-8302-5883

SeohanWarner Turbo Systems, Ltd.
Eoyeon-Hansan Industrial Park
833, Hansan-ri, Cheongbuk-myeon
Pyongtaek-shi, Kyonggi-do
451-833 Korea
Phone: ++ 82 31680 3000
Fax: ++ 82 31684 3553
Turbo Energy Limited (JV)
67, Chamiers Road
Chennai 600 028
Tamilnadu State
India
Phone: ++ 9144 2742 5706
Fax: ++ 9144 2742 5710

