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On Track

St emissions standards tightening and converging,

—oneywell is leveraging its commercial vehicle
zxparience in the U.S. to meet the challenges OEMs

“zc2 in Europe and Asia.

Zoming up with boosting solutions beyond the

current horizon... that's the challenge for Honeywell's
nnovations and New Concepts Group. This innovative
2oirit is symptomatic of the company’s commitment

10 engineering support that's delivering competitive
zdvantage to its worldwide auto customers.

Zomputer simulation is helping to map the intricacies of
oszaring system dynamics... and dramatically cutting
sevelopment times as a resullt.

Turbodiesel take-up in the U.S. looks set to rise
zramatically over the next 5-10 years as OEMs catch
=& public mood for passenger cars that are more
=nvironmentally-friendly, more fuel-efficient and still
fun-to-drive.

=igh octane hot rods are rewing up... but for drag
racing teams with ambitions of glory, Honeywell‘s Garrett®
furbo is definitely the must-have accessory of the season.

Z.udi has gone ‘diesel” with its new R10 racecar for 2006.

“ne new Garrett®-boosted Audi R10 TDI achieved the first
=ver victory of a turbodiesel powered sportscar in Sebring
J.8))... now attention is focusing on Le Mans in June.

GOING GLOBAL
Enhanced support for worldwide commercial vehicle customers

ENGINEERING THE FUTURE
People make the difference

ACCELERATING TECHNOLOGY
Innovation drives performance

SIMULATION CAPABILITY FOR BEARING SYSTEMS
Computer analysis that cuts lead times

FAST TECHNOLOGY
A new approach to EGR coolers

THE PUSH FOR QUALITY
A worldwide effort starting with each plant

CLEAN DIESEL IN THE U.S.
John Moulton of Bosch surveys the scene
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Drag racing in the fast lane
Excitement builds over Audi's turbodiesel racecar
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Dear Readers,

It gives me great pleasure to welcome you to this latest issue of Booster
magazine, which focuses on Honeywell's technology capabilities and
the support we are providing to our commercial vehicle (CV) customers.

Against a backdrop of ever more stringent emissions regulations
worldwide, our goal is to provide innovative boosting solutions that
enable our customers to meet their goals. Examples can be found in

a number of stories in this magazine — from our broad portfolio of CV
technologies like AVNT™ and Series Turbo to our use of sophisticated
computer simulation to shave off important product development time.

As | spend time with our customers throughout the world, it becomes
increasingly clear that such advances cannot be achieved in isolation.
Our partnerships are the foundations upon which we build our business
and through which we share our successes.

Together we work toward common goals... and increasingly these
objectives cross continents. As emissions standards continue to tighten
and to converge in every region, we seek to provide both the technolo-
gies and the capabilities to meet these global challenges.

These are exciting times for Honeywell, and our commitment to
success on behalf of our customers is demonstrated in every activity
we pursue, from commercial vehicles and passenger cars to hot rods
and rally cars. Whether it’s for the race track, open road or city
streets, we are determined to provide turbo technologies that deliver
performance, durability and reliability.

| hope that you enjoy reading this latest edition of our Booster
magazine. Thank you for your continued support.

Poraaire . Guoum

Adriane Brown
President and CEO
Honeywell Transportation Systems
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Punking The
Technoiogy Envetape

COVER:

Kenworth T800 truck
boosted by Honeywell's
Garrett® turbocharger




STRONG COMMERCIAL VEHICLE GROWTH PROGRAM UNDERWAY
INNOVATIVE COMPRESSOR TECHNOLOGIES IN PIPELINE

Going

¥ s A

Shauna Finnie,
Director of Commercial Vehicle
Product Line
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Honeywell Turbo Technologies
is embarking on a major
expansion of its commercial
vehicle program, leveraging
expertise gained in the U.S.
across Europe and Asia.
Shauna Finnie, Director of
Commercial Vehicle Product
Line, outlines the company’s
plans.

What are the major trends in the com-
mercial vehicle industry and how is
Honeywell responding?

There are some significant changes un-
denway in the commercial vehicle industry
Mare than ever, the CV business is beco-
ming global in nature, notably as a result of
the consclidation taking place among CV
angine and chiassis OEMs. This worldwide
perspective opens up significant opportu-
nities both for OEMs and for companies
such as Honeywell, who can ieverage
technological solutions through a worid

wide capability

How would you assess the key
market drivers for the commercial
vehicle business?

Although Europe, the U.S, and Japan
require varying technologies to meet their
respective emissions targets, the standards
for all three regions are in fact converging
to near zero NO. and zero particulates by
around 2010. lt is our role to help OEMs
meet these stringent standards by helping
them to develop next generation engines
that comply with the incoming legistation. In
addition, we are seeing China continue o
grow, driven by the rapid expansion of its

road transportation infrastructure as a result

of its growing economy. In India, strong ex-
port market and the increasingly sophistica-
ted customer base are fueling future growth

and fechnology upgrades.



What are Honeywell’s plans for
developing commercial vehicle turbo
technologies?

There are some very exciting develop-
ments underway. For example in Japan,
where emissions are controlled within the
airstream with minimum after-treatments,
we are warking on very advanced turbo
solutions with OEMs. We continue to lead
the way in variable nozzle technology, but

we are also working on some significant in-

novations on the compressor side. Add to
this our advances in sensors and controls
and in materials technology, including the
use of ball bearings, and it's clear that we
have a very strong technotogy portfolio for
different applications on a global basis.

How does Honeywell’s global strength

add value to regional customers?

Our global infrastructure enables us to align
ourselves closely with the requirements of
customers in every region and add value

to their businesses, particularly through

thie strength of ocur application engineering
teams and the flexibility that comes from

our worldwide manufacturing footprint.

Worldwide
Truck
Production
at a Glance

In the U.S. last vear, close to
700,000 frucks were manu-
factured, representing a 20
percent increase over 2004,
While class 8 trucks, accoun-
ting for more than one third of
total truck preduction, grew
by 24 percent year over year,
it is class 3 light trucks that
witnessed the biggest increase
~ by 56 percent over 2004.

In Europe, the total preduction
volume of 686,000 in 2005
closely tracked the U.S. level.
Heavy trucks over 15 tons
clearly dominated, representing
68 percent of total production,
followed by medium trucks
(615 tons) at 21 percent.

In Asia, the most populous
continent, over two million
trucks were produced in 2005,
Light trucks (below 6 tons)
were much favored, repre-
senting more than half of the
total truck praduction, wihile
medium trucks had picked up
in production, growing by 3
parcent over 2004.

Saurces:
ACT Publications-and Global Insight

boostermagazing 5



WORLDWIDE RESOURCES MEET GLOBAL CHALLENGES
SEAMLESS SUPPORT FOR COMMERCIAL VEHICLE OEMs

WA\ 2 \
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Engineering
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Honeywell Turbo Technologies’ engineering services span the globe. Wherever customers are located, the aim is to provide a

seamless pathway that begins with turbo concept and product development and leads to program application and launch.

This investment is creating the ability to compress time through process integration and responsive customer interaction...

helping OEMs to reduce lead times to meet ever-tightening emissions standards. Below is a snapshot of the five core enginee-

ring groups who support Honeywell’s worldwide commercial vehicle business.

Innovation and New Concepts Group

It's described as 'horizon-free’ thinking... and it's a vital skill for a
key group of Honeywell engineers who focus on challenging the
conventional and redefining the future through technology.

The Innovation and New Concepts Group was set up in 2003 with
a mission to develop viable concepts that anticipate the future
engine boosting requirements of OEMs.

A team of eight forward-thinking engineers focuses on creating
one invention every month — on formulating new concepts and
systems innovations that will help customers meet their emissions
requirements.

Small incremental gains are not for this group... they deal in
fundamental change, developing new architecture that will expand
the operating envelope of the turbocharger. It’s an approach that
has already spawned new technologies benefiting from enhanced
compressor wheel functionality.

“In a future that could be characterized by many
new types of combustion - homogeneous charge
compression ignition, partially pre-mixed charge
compression, low temperature combustion -

we need to find new solutions for air systems’
requirements, as well as helping to manage

after-treatment technologies.”
Steve Arnold

Inncvatio d New

Product Engineering

When the heat is on to deliver solutions for commercial vehicle
emissions control... Honeywell Turbo’s GV Product Engineering
is always up for the challenge.

Under the direction of Wayne Waszkiewicz, Director of Product
Engineering for Commercial Vehicles, the group turns validated
design concepts into proven, scaleable products that are robust,
durable and reliable. The engineers at Product Engineering work
to deliver high performance, cost-effective technologies that can
create competitive advantage in line with the specific market
conditions faced by customers.

Itis a task that is becoming increasingly complex, not just as a
result of pushing the parameters of turbo performance through
advanced materials, design innovations and electronic controls
and sensors but because of the increased requirements for engine
management systems integration.

“Our customers face significant emissions
reduction challenges on a constant basis. We
focus 100 percent on helping them meet their
program goals, delivering increasingly complex
turbo technologies against the background of
pressure for shorter lead-times.”

Wayne Waszkiewicz

Director, Product Engineering for Commercial

boostermagazine 7



Engineering the Future

Core Technologies

In many ways, the Honeywell Core Technologies group creates the
heartbeat of the company’s turbochargers. Specialist engineers
around the world leverage expertise in aerodynamics, rotordyna-
mics, materials engineering and mechanical analysis to help develop
advanced turbocharging systems for both passenger cars and com-
mercial vehicles. Sophisticated predictive modeling using advanced
finite element analysis techniques and the best software solutions all
serve to support a ‘right the first time’ approach to program delivery.

Core Technologies’ engineers not only give front line support to
colleagues in Product Engineering and Application Engineering, they
also engage actively in customer research programs that produce
advanced modeling and simulation capability, for example for predic-
ting shaft motion stability in a turbo spinning up to 300,000 rpm.

“At Core Technologies, we strive to excel through
concentrating on those fields common across our
products and customer applications. For example,
in bearing systems, our state-of-the-art simulation
capability has enabled us to reduce product deve-
lopment cycle times by up to 70 percent — which is
a tremendous benefit for customers.”

Dennis Thoren

Director, Core Technologies
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Engineering Services

Engineering Services provides global suppart to all the other engi-
neering functions through its design office expertise, its prototype
shops, faboratories and post-test analysis services.

With regional centers in France, China and the U.S., the group’s
hundreds of engineers and technicians run the gas stands and
engine test cells that provide vital information on turbo perfor-
mance, bearing qualification and shaft motion.

They also produce around 2,500 commercial vehicle turbo proto-
types each year — in addition to the many thousands for passenger
cars —and add real value to customers through detailed post-test
analysis of turbo performance.

“The global nature of our support for customers
means that we not only deliver real value-adding
information, we can also maximize synergies with
other Honeywell engineering groups to align
customer requirements with our activities and
thereby reduce cycle times.”

Heiman Jan Perdijk

Director, Eng




he Difference

Application Engineering

Speed of response, customer focus and attention to detail are the Indeed, many of Honeywell's strong relationships with commercial
hallmarks of Honeywell's worldwide team of application engineers, vehicle customers in the U.S. look set to transfer to Europe as the
who are fully integrated into customer teams, making them the company begins to ramp up commercial vehicle activity.

primary conduit through which interactive communication with

customers takes place.

“The Honeywell expertise and experience in
Honeywell offers customers a very strong technology roadmap, commercial vehicle are very strong. What really
but technology is only one leg of the stool — application engineers makes the difference is our ability to leverage
at Honeywell also have the entire Honeywell engineering resource global resources in meeting the regional

at their disposal and a track record of building strong partnerships requirements of our customers.”

with people who live and breathe engines and turbochargers. Ken Watkin
Director of Application Englneering, Europe




PARTNERSHIP PROGRAMS BOOST PERFORMANCE
NEW TECHNOLOGIES FOR NEW CHALLENGES

Accelerating lec




Tougher emissions regulations, greater fuel efficiency requirements and better performance
on the road... the demands facing commercial vehicle manufacturers have never been
greater. Honeywell is helping OEMs to meet this challenge through partnership programs
that not only span the globe but also reflect regional market conditions: support for custo-
mers rooted in value-adding service and leading-edge technology. In this issue of Booster,
we are pleased to present Honeywell’'s commercial vehicle technology portfolio.

AVNT™ Turbo

It started as a concept in Honeywell's Innovation Group, but today
the Garrett® AVNT™ turbocharger is proving its worth in more than
one millien comrmeraial vehicle applications. This variable geemetry
turbocharger features a unique vane design that delivers bench-
mark efficiency throughout the flow range. Integrated electronically-
controlled actuation and position feedback eliminate the need for

additional actuation and control devices. At nominal to high engine :*J 4;‘ = @‘
speeds, Honeywell's Garrett® AVNT™ delivers a reduced engine i: \.ﬁ" :;zis”" 5
outlet pressure; resulting in higher power, At low engine speeds, it =
provides guicker acceleration, allows more torque to be generated

and reduces fuel consumption and emissions while improving bra-

king power. The AVNT™ s ideally suited to light trucks with powser

output in the 200 hp—400 hp range.

Double Axle VNT™ Turbo

Favored among medium and heavy-duty truck and bus applications,
Homeywell's Garrett® Double Axle VNT™ uses 1219 turbine nozzle
vanes supporied by twin axles. Double Axle VNT™ provides quicker

transient response, promotes greatly enhanced engine braking,
and is a key component in driving Exhaust Gas Recirculation. The '“‘";‘3
durable nezzle assembly is capable of handling furbine inlet pressure i

exceeding 5 bar under engine-braking conditions. The nozzle vanes ,
are positioned via a Rotary Electronic Actuator (REA) with a position PR
sensing or a high-pressure pneumatic actuator. Boreless titanium

compressor wheels and speed sensors allow for high pressure ratio

operation and sophisticated control. This technology is ideally suited

to engine displacements ranging from 41 to 141

Extra Large
Turbos

Going beyond traditional on-
highway vehicles, Honeywell's
extra large turbochargers

are specifically designed for
engine displacements from 20!
to 1001 for such efi-highway

applications as marine, railway

and electic power generation.

With over 30 years of expe-
rience with applications of
this magnitucle, Honeywell
has released a new series of
upgraded GTB&7-70 turbe-
chargers based on the proven

GT60 and GT70 designs.

The upgraded GTB products
were designed to take
Honeywell's large turbo pro-
ducts to the next level. With
durable titanium compressor
wheels and improved aerody-
namics, they provide superior
overall turbo efficiency and
COMPresser pressure ratios in
excess of 5.0:1. They play an
indispensable role in helping
engine manutacturers meet the
latest off-highway emissions
requirements with improved
engine performance and

reliability.
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Accelerating Technolgy

NNovation Drives

Series Turbo Titanium Compressors
{ s ~ogy that literally compounds the benefits of furoo- Honeywell is exploiting proven materials technology to deliver
- commercial vehicle OEMs. Dual-stage series turbo- next generalion turbo solutions for custemers. Turbocharger
: =ws fresh air into the first stage compressor, whsrs s compressor wheels need to withstand high operating temperatures
=== = = rased about 210 2.5 times. and high stress loads. To optimize performance, Honeywell is now
manufacturing compressor wheels from titanium, a material that
i1 —== ~zed air is then drawn into the second stage comoressor, exhibits impressive strength-to-weight ratio. Titanium compressors,
= luriner raised by anether 2 1o 2.5 fimes. Both compres- first introcluced in the early 1990's for high pressure ratio appli-
SOFS == a1 peak efficiency, while the lower pressure ratos o cations, have proven fo provide a drarnatic increase in both fatigue
==~ === ranslate into lower rotating speeds, resulting = ~oroved  life and temperature capabillity, offering more than 15 times the life
. T al-stage series turbacharging significantly imoroves span of cast aluminum wheels in the most challenging applications.
sroe eemal fficiency, leading to lower fuel consumption 202 2 They have demonstrated significant performance advantages on
=5 Vo 3 the formation of NOx during combustion. series turbecharger applications and for highly cyclical applications

such as city buses and mining trucks.

‘:»@ '.-:;’-Fﬁ




Perfomance

Ball Bearing Actuation and Sensors

Ball bearing technology adds a performance edge to Honeywell's How to expand the engine boesting operating envelope? That's a
CV turbo porticlio. Honeywell's ball bearing “cartridge ' technelo- central challenge for Honeywell engineers and part of the answer
gy brings tagether a pair of angular contact ball bearings onto a lies in ever-more sophisticated speed and position sensors.
common outer race. In one elegant, holisiic assembly, the cartridge Honeywell speed sensors enable engine makers to increase
eliminates the need to have both radial and axial bearings, as has power density by reducing the margins on iurbocharger speed
been the case for the commonly-used journal bearings. This pro- limits. Work is currently underway on performance upgrades io
vides a significant reduction in friction by replacing a sliding action the AYNT™ integrated actuation system and to Botary Electronic
with a rolling mechanism, resulting in a faster response during the Actuators for applications bath In North America and in Europe.

rev-Up of the engine. Capable of handling all kinds of loads, ball
bearing technolagy is ideally suited to demanding applications.

)‘ 3 ' !Q o : 5
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NEW COMPUTER SIMULATION CUTS LEAD TIMES
FASTER, MORE PRECISE PRODUCT DEVELOPMENT

Revolution
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Honeywell engineers are developing the bearing systems of the

future by mapping the dynamic characteristics of journal bearings,

shaft and wheels through every fraction of a rotation.

This is a daunting task, considering that turbos can spin up
to 300,000 rpm. But investment in state-of-the-art simulation
technology is yielding immediate benefits.

Partnering with a renowned American university, Honeywell
unveiled in 2004 a new simulation tool which is a transient,
non-linear, time marching program that accurately predicts shaft
motion.

“Previously we used a ‘cut-and-try’ process, which was laborious
and time-consuming,” said Dennis Thoren, Director of Core Techno-
logies at Honeywell Turbo Technologies.

"With this new tool, our engineers can study the motion in more
detail - gaining a physical understanding of what happens when
a bearing system becomes unstable. This new understanding
dramatically shortens development times and leads to better and
faster design solutions for our customers.”

This latest tool enables engineers to identify factors such as oil
supply temperature, pressure and viscosity, which can cause
problems for the turbocharger, and to gain a better understanding
of system responses for noise and vibration.

The benefits to customers are significant. In 2005, Honeywell
engineers were able to evaluate more than 50 different bearing
systems in just six weeks for titanium compressor wheels. In
comparison, only one to two configurations would have been
possible in the same timeframe without the benefit of computer
simulation.

The net gain is the ability of Honeywell to integrate bearing system
design much more effectively into the overall engine system.
Complementing the commercial vehicle capability, Honeywell
recently announced the successful development of shaft motion
prediction code for passenger car bearing systems.

Leading Through
Partnership

Gary Powers, Air Systems
Manager at Caterpillar Lafay-
ette Engine Center, gives his
feedback on the advantages
created by the new simulation
technology.

“Diesel engine development
times are being compressed fo
save money and to get product
to market ahead of the compe-
tition.

The inability to predict shaft
motion when using fully floating
hydrodynamic bearings has
been especially frustrating. The
cut-and-try approach is extre-
mely time consuming, resource
intensive and at the end of the
day you never feel like you have
an optimum solution... | have
been very encouraged by the
rapid advancement in the ability
to model free floating bearings
using the new simulation tool.
This tool has already allowed
us to focus on the design
parameters that have the most
influence on the system so we
can drastically reduce the deve-
lopment cycle.

As we use this tool to further
understand the bearing systems
| hope we can reduce the shaft
motion enough to allow for re-
duced wheel clearances for per-
formance gains or to relax the
very tight tolerances in today's
systems to reduce costs.”

boostermagazine 15



SUPERIOR PERFORMANCE AND FLEXIBILITY
LOWER EMISSIONS, BETTER PACKAGING

Fast Technology for

Emission standards are accelerating the need for technological

advance... s it’s good to know that at Honeywell it's happening
‘FAST.

FAST, or Finned Axial Shell and Tube, is at the heart of a

new EGR (Exhaust Gas Recirculation) cooler that leverages
Honeywell's experience with Shell-and-Tube technology to create
a more sophisticated type of heat exchanger.




Honeywell
Thermal Products
Enable Lower
Emissions

Honeywell makes heat ex-

working with most of the major

vehicle and engine manu-
facturers in the United States,
Europe and Asia. From primary
Shell-and-Tube coolers to the
Second Surface FAST,
Honeywell thermal

include exhaust gas coolers,
bypass EGR valves and pre-
charge air coolers. With thermal
engineers located in the U.S.
and in Europe working side by
side with their turbo counter-
parts, Honeywell is in a unique
position to provide innovative
heat exchangers that offer

olutions for both

At the core of the FAST design lies a brand new concept of tur-
bulated tube and fin assembly. Combining Computational Fluid high-temperature, fouling-
Dynamic analysis with state-of-the-art manufacturing process, resistance coatings, and
Honeywell engineers have come up with an optimized shape for electronically actuated valves.
the tubes, which creates turbulence on the coolant and exhaust oy
gas flows, 9 .

() n! i ! ]
This results in increased heat transfer efficiency between exhaust - ' ‘,’ v
gas and the coolant. - ‘ ’ ‘ :
Using leading-edge simulation programs and prototype testing,
Honeywell engineers have succeeded in delivering 15 percent
superior performance over a similarly sized Shell-and-Tube
cooler. At the same time, the new technology provides superior
resistance against performance deterioration due to fouling,
the number one issue faced by coolers. Its deceptively simple
construction is based on tube assembly stacking and headering
operations, coupled with the use of standard components. As a
result, the new EGR cooler can be produced on a single brazing
operation, thereby reducing assembling time and improving
quallity. Its versatile design also allows a number of possible
packaging sclutions.

The FAST technology is ready for a wide range of applications,
from small 1.41 diesel passenger vehicle engines to on and
off-highway commercial vehicles.
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Clean Diesel

Passenger Vehicles
Ready for the U.S. Market

John Moulton,

President

Powertrain Division
Robert Bosch Corparation

=

There has never been a time when automakers, suppliers and

consumers have been more facused on pursuing environmenially
friendly, fuel efficient passenger vehicles. Clean diesel passenger
vehicles promise better fuel economy, reduced emissions and
increased performance, alf while utilizing existing infrastructure with
proven technology.

In Western Europe, registrations of turbocharged diesel passenger
vehicles have grown to mere than 50 percent of the market. The
U.S. market, on the other hand, is only beginning io embrace clean
diesel technology. But we see a great potential for clean diesel
vehicles here. Bosch's current powertrain forecasts project a 15
percent market share for diesel in the U.S. by 2015, compared with
about 3 percent today.

There are many reasons for this forecast. Censumers are beginning
to understand the tremendous benefits of turbocharged diesel pas-
senger vehicles, including an increase in fuel economy by approxi-
matefy 30 percent when compared to gasoline vehicles and a 50
percent increase in torgue, resulting in a fun-to-drive experience.

20 boostermagazine

The U.S. government has also recognized the benefits the country
will realize if diesel market share continues to increase. In fact,

last year's Energy Bill offers incentives fo U.S. consumers who
purchase vehicles that offer better than average fuel economy
—including clean diesels.

Today’s diesel passenger vehicles are recognized as clean for other
reasons aside from offering significant reductions in greenhouse
gas emissions. Since 1990, exhaust emissions have decreased

by approximately 90 percent, rasulting in diesel engines that are
environmentally sound for today’s vehicle market. Ultimategly, the
future growth of diesels in the U.8. is dependent upon meeting the
upcoming emissions regulations known as Tier 2 Bin 5. We feel it is
possible to meet these standards with today's technology.

New injection systems are capable of 2,000 bar injection pressure
and use piezo electric conirolled solenoids providing very fast
switching time and improved precision injection quality control.
This improved response resulis in more precise control of
injection and combustion events, leading to engine applications
that are optimized for low engine emissions and greater overall
performance.

Additionally, the introduction of ulira-low sulfur diesel fuel will be a
key enabler moving forward. The reduced sulfur content of the fuel
provides the means for aftertreatment systems to cperate at peak
performance, resulting in the greatest possible emissions reduction
to be achieved — turning clean diesel passenger vehicles into “ultra-
clean” diesel passenger vehicles.

Today's clean diesal passenger vehicles meet the needs of the LS.
market. The benefits are real. The time for diesel is now.



The Clean Diesel Car for
all 50 States in the U.S.

Currently, Mercedes-Benz E320
CDl is the only turbodiesel car
in the luxury segment sold in the
U.S. However, it is not available
in the two biggest markets —
California and New York, where
stricter emissions rules apply.

But the wait is almost over.
According to media reports,
during the Detroit Auto Show

in January 2006, DaimlerChrysler
announced that it would intro-
duce its Mercedes-Benz E320
Bluetec for sale in the U.S. this
fall. The E-Class sedan is pow-
ered by the cleanest-burning
diesel engine in the world —

clean enough to qualify the car
for sale in all 50 states in the U.S.

The E320 Bluetec delivers 211
horsepower and 540 Nm of
torque. lts 24-valve, direct injec-
tion V6 engine is fitted with piezo-
electric injectors and Honeywell's
high-performing Garrett® VNT™
turbocharger.
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PARTNERING FOR SUCCESS

HONEYWELL'S GARRETT®-BOOSTED HOT RODS RACE TO THE TOP

INn the Fast Lane

“Word-of-mouth is very important in the race community. They

It's a record that might seem to speak for itself,.. but not even the
47 race wins and the hatful of records tells the full story behind
Heneywell's success in the U.S. drag racing in 2005.

Honeywell's Garrett® turbochargers are now first choice for around
70 percent of teams participating in NDRA and NHRA Sport
Cempact Series — but what sets the company apart is not just the
performance of its ball bearing turkos, it's the 24/7 commitment of
its race team engineers.

“Everyone in the Honeywell team is a car person — we've got petrol
in our blood," says Tracie Parker, Marketing Manager for Honeywell
Turbo's Aftermarket business in the U.S.

In the 2006 season, Honeywell will be supporting 16 racers, inclu-
ding the Garrett® GT Hot Red car, of which Honeywell is the title
sponsor, plus a further 35 both directly and through its Aftermarket
distributor network.

22 boostermagazine

know that we've never experienced a ball bearing turbo failure in
competitive racing, which is why the Garrett® turbo is now over-
whelmingly the turbo of choice.

“We assign an engineer to each race team to help them make
hardware choices but also to assist in making everything work
together — the wastegate, the blow-off valve, the drop across the
intercooler, how o handle compressor surge issues... in short it's
commitrment that goes way beyond the turbo installation.”

It was this commitment that delivered stunning results in 2005,
culminating in Bon Lummus taking the NHRA Sport Compact
Series championship boosted by the Garrett® GT45R ball bearing
turbo with the largest points advantage in any pro class. He is the
holder of three of four records in both the NHRA Sport Compact
Series and the NDRA.

“Ron’s fantastic performance capped a brilliant year for Garrett®-
boosted race teams,” said Tracie. “Now we're ready to do it all over
again.”
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NHR rt Compact Series
C| on Lummus

Winning Lines

“Whether it's my 1300 hp street driven
Toyota Supra or my 1800 hp Toyota Solara
racecar, there's only one turbo that I'll use
and that's Honeywell's Garrett® turbo.
Sure, I‘ve tried others in the past but that‘s
the past. If you want to win, there's only
one choice...the Garrett® turbo.”

Matt Scranton

Ride Revolution Pro-RWD Racer

“We can always count on Garrett® turbos’
cutting edge power and reliability in com-
petition. We would not have won a 2005
NHRA Pro-FWD championship without the
Garrett® turbos!"

Ed Bergenholtz

2005 NHRA Pro-FWD Champion

“| love high horsepower cars, but not at
the expense of reliability. Honeywell's
Garrett® turbos allow me to have both the
high horsepower and the confidence that |
won't have any problems.”

Stephan Papadakis

AEM / Driver FX Pro-RWD Racer
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There’s turbocharged anticipation at the start of a new racing season,
with Honeywell turbo technology in pole position to boost race teams across

the winning line at circuits all around the globe.

Le Mans Series:
New Diesel Entry
from Audi

Excitement is building in the pit lane over Audi's new diesel
entry for the Le Mans Series. The Audi R10, with Honeywell as
a technical sponsor, was unveiled to the U.S. audience at the
Los Angeles Auto Show and the Garrett® turbocharged car has
already put a seare in the competition by blazing to the fastest
lap times at the official "Winter Test” of the American Le Mans
Serigs at Sebring, Florida.

On March 18, 2006, the Audi R10, with its new 5.5-liter,

V12 turbodiesel engine featuring Honeywell's twin Garrett®
turbochargers, rocked the racing world by winning the 12-hour
race at Sebring {U.5.}, achieving the first ever victory of a diesel
powered sportscar in the histery of American Le Mans Series.

In addition, a pair of Champion Racing Audi R8s will be running
in selected ALMS events, and there's significant interast in the
full-season tilt by fellow LMP1-class competitars Dyson Racing.
Both teams are sporting brand new 3.6-liter twin-turbo V8s.

In the European Le Mans Series, look ou for Le Mans 24-hour
hopefuls Synergy Racing and Protran in the LMP1 class, and

LMP2 competitors BML, Belmonde, Alfacompetition and Barazi.

Champ Cars:
“Power to Pass”

In the open-wheel racing ranks, all competitors in the Champ
Car World Series will again sport Garrett® turbochargers in their
final seasen of the current V8 engine rules package.

For the third year, the series” unique “power-to-pass” rule gives
drivers a limited duration of added turbo boost pressure to use
at their discretion. Two-time defending-champion Sebastien
Bourdais hopes to carry his Newman-Haas Racing team to
another Vanderbilt Cup-winning performance this season.

In 2007, the power-to-pass boost increase, provided by
Garrett® turbo, will give drivers an even greater power
advantage under the new engine rules.

World Rally
Championship:
Continued Success

Led by Sebastien Loeb's
dominating championship run
in 2005 — with a remarkable
10 wins in 16 WRC evenis

— Garrett®-boosted entrants in
this prestigious seties claimed
13 event wins in all. Francois
Duval added another win for
Citroén, while veteran Marcus
Gronholm and his Garrett®-
boosted Peugeoct 307 recor-
ded a pair of wins.

The outlook for 2006 is just
as bright for Honeywell's
Garrett®-boosted race cars,
which also include Mitsubishi
Lancers, the Ford Focus and
the Skoda Fabia.

FIA Cross Country:
Dual-stage Turbo
Racing

Coming off a second consecu-
tive podium finish at January's
renewal of the Paris-Dakar
Rally, the Volkswagen Touareg
program has its sights set on
this elite desert racing series
that competes primarily in
Africa and Asia, The 2.5 liter
Touareg two-stage turbodiesel
uses Honeywell's Garrett®
TR30R for the primary stage.
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Media Talk

As oil prices creep up, and as diesel shrugs off its dirty image, the clean diesel
techno'logy pioneered in Europe is receiving renewed interest in the U.S. and Japan.
In America, hybrid cars are expected to trail far behind diesel by 2012.

“...experts predict that by 2012 Americans will be
buying roughly twice as many diesels as hybrids.”
“Forget hybrids, America; diesels will provide economy,
performance’ Detroit News, Octoker 26, 2005

“When one is paying the equivalent of six dollars
a gallon for gas, fuel-efficient diesel makes sense,

no matter how much money one spends on a car.”
“Diesel does it" Motor Trend, December 1, 2C05

“Despite diesel cars’ lack of popularity in Japan, ' ;_,, N
DaimlerChrysler AG is looking to make inroads

with diesels here.”
“‘DaimlerChrysler looks to sell car buyers on diesel engines”
Japan Times, December 29, 2005

The World's Wincow cn Jipan

TheJapanTimes

OMINE

“| am pretty sure that in five to ten years the percen-
tage of diesel-powered vehicles in private use will
be higher than that of hybrids,”

Dieter Zetsche, DaimlerChrysler Chief Executive guoted in the
Reuters article *DaimierChrysier CEO sees diesel on fise in U.S.”

February 1, 2006

REUTERS

“The Environmental Protection Agency estimates
that if one-third of cars and light trucks, such as
SUVs and minivans, had diesel engines, it would
save the equivalent of U.S. oil imports from Saudi

Arabia.”
“Diesel: using oil to cut oil use” CNN, February 13, 2006




