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INNOVATION AND PARTNERSHIP

Driving the Future
through Technology




On Track

¢ (GGlobal perspectve. .. Honeywell has realigned its turbo busi

ness around passenger vehicies and commercial vehicies

it 8 the combmation of global scale, local responsiveness
and advanced technologees that delver the boosting solutions
that customers need as emission standards tighten and

converge workivwade

Two sn'l aways better than one. .. but in the case of the
new Peugeot 407, Honeywel's parallel sequential dual-stage
turbocharges system was nOt only a world first, it also helped
10 getver enormMmous {_J_-.'*';:TIJIF'-I".!: and driveability gans n a

A _ = i vl e aTe
4-cyinder diesel engine

The most advanced turbocharger application in Asia is
heiping 1o boost sales n Korea of the new 2 iter GM Daewoo

Winstorm diesel SUV by delivering impressive levels of peak

ormance and torque

Ana is on course 10 become a mayor automotive manufac
turer in the nexd five years. Add 1o this the enormous eco
NOMIC expansion underway n India, and 1's clear that Asia
S on an unprecedented growth path for both passenger cars

and commercial vehicles

Sensing and turbo control. .. an nnovative partnership invol
W two Honeywell businesses 15 delrverr g optimurm boost
control for OEMs using latest generation sensing technology
YWinning all the way ... Audi's stunning R10 TDI sportscar
made history in 2006 by becomng the first turbodiesel Lo
win at the 24 Hours of Le Mans. Now the team has taken
the record-setting technology across the Atlantic and won

the American Le Mans Series crown

TWO-STAGE SOLUTION IS DIESEL FIRST

Partnership with Peugeot sets new standards

BOOSTING SUCCESS AROUND THE WORLD

Winn :'.r) throuqr [_.r-/‘_tr,;_.(‘_”!i;_; excellence and nnovation

MORE GLOBAL, MORE RESPONSIVE

Interview with Alex Ismail, President of Passenger Vehicles

SOLUTIONS FOR GLOBAL CHALLENGES

interview with Jeff Donnell, President of Commercial Vehicles

KOREA'S PEAK PERFORMER

VNT™ with REA sets the standard

BOOSTING CHINA'S AUTOMOTIVE INDUSTRY

Economic giant leads huge growth in Asia

SENSING SYNERGY

Sensors optimize turbo performance

DEFINING INDIA'S FUTURE THROUGH INNOVATION

Ashok Leyland focuses on differentiation

WINNING ALL THE WAY

Audi crosses the Atlantic and the winning ine
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Dear Readers,

Providing value for our customers has long been Honeywell's most
important objective, At Honeywell, we seek 10 provide you with value
in a number of ways - through technology, through reliability and
through our service

To this end, we have put in place a new business structure for our
Turbo Technologies business that places our customers firmly at the
heart of everything we do. By organizing ourselves from a regional
structure to one aligned giobally around Passenger Vehicles and
Commercial Vehicles, | believe we will be better positioned 10 deliver
value through technological nnovations, systems rekabiity and
responsive senice

Heading these two global businesses are familiar names with increased
responsibiities. Alex lsmail, who formerly led our Europe region, is now
Prasident of the Passenger Vehicles business, And Jeff Donnell, who
previously headed our Amencas region, has been named President of
our Commercial Vehicles business.

This issue of Booster features interviews with both Alex and Jefl who
speak about how this new business model allows their teams to add
value by thinking more giobally as they work 1o provide you with
innovative solutions. Most important, it enables us to better develop
the quality of partnerships that will leverage optimum technological
benefits

The result will be an organization fit for an industry that seeks 10
balance major challenges with tremendous capabilities. We look
forward to playing our part and | welcome your personal feedback
on how we're doing

Forare . G

Adriane Brown
Praesident and CEO
Honeywel Transportation Systems

COVER

The new Peugeot 407
foaturing the Honeywae
Parslle! Sequential
Dual-Stage



PARALLEL SEQUENTIAL TECHNOLOGY TRANSFORMS PERFORMANCE
IMPRESSIVE LOW-END BOOST AND EMISSION CONTROL

Two-Stag

S Diesel First

It's a world first — and it's the result of innovative engineering Rather than opting for a serial sequential turbochargin
and Honeywell's commitment to technological achievement where a smaller high pressure turbo works in advance of a much lange
through partnership. turbo, PSA and Honeywell engineers identified the value of a paralle
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TURBO TECHNOLOGIES REDEFINE PERFORMANCE STANDARDS
PARTNERSHIPS LEVERAGE OPTIMUM COMPETITIVE ADVANTAGE

ting Succ

Peugeot 407
¥ ¥
. Engine Specifications Turbocharger Features Turbocharger Key Benefits
« Engine Layout - 4 in ine ¢ Paralel sequential dual-stage * Boost pressure avaliable at low rev
¢ Displacement - 2179cm? with one GT14 wastegate and and high speed.
¢ Maximum Power - 170hp @ 4000rpm one GT12 free-floating turbocharger. ¢ Improved performance and forque;
« Maximum Torgue - * High temperature precision control valves short response time.
370Nm @ 1500rpm/400Nm provide smooth regulation of the system * Very compact solution provides better
for autormatic gear box applications * Ar-pressurized sealing system ensures ol packaging compromise in the vehicle
« Diesel direct injection common rall sealing during unique system operating environment.
» Compliant with Euro IV emission reguiations conditions. * Low thermal inertia and high temperature

¢ Mechanical decouplers efiminate capability conducive fo aflertreatment
inter-component thermal and ightoff and future emission requirements.
mechanical stresses.

First parallel sequential dual-stage turbo technology for a 4-cylinder engine

GT14/GT12 Turbo



Across the globe and in every vehicle segment, Honeywell's turbocharging technology is
heiping automotive manufacturers meet the challenges of today and tomorrow. A spirit of
partnership is driving the leading-edge technology programs that are delivering emission
control and fuel efficiency without compromising performance on the road. Here are just @
few examples of how engineering excellence and innovation are boosting the automotive

e industry around the word.
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VW Passat

Engine Specifications
¢ Engine Layout - 4 in line
¢ Displacement - 1968cm?
¢ Maximum Power — 170hp @ 4000rpm
¢ Maximum Torque -

350Nm @ 1800-2500pm GTB17 VNT™ Turbo
* Diesel direct injection pump injector

Turbocharger Features
s GTB17 VNT™ 3rd generation
¢ Pneumatic actuation with
position sensor

¢ Integrated turbo manifold

Turbocharger Key Benefits
¢ Improved performance and driveability
¢ High-temperature capabiiities enabling
diesel particulate filters

Utilizing sensing technology

for precise control

Mercedes E 320 TDI (Bluetec in the U.S.)

Engine Specifications

Engine Layout - VB

Displacement - 2887 cnyv

Maxdmum Power - 225hp @ 3800rpm
Maxdimum Torgue - 510-540Nm @ 1600-2800rpm
¢ Diesel direct injection common rail

Turbocharger Features
e GT20 VNT™ 3rd generation
* Controlied by Rotary Electronic Actuation (REA)

Turbocharger Key Benefits

¢ Improved performance

= High-temperature capabiiities enabling
diesel particulate filters

Third Generation VNT™
enabling compliance
with U.S. diesel emissions




Whether it's on the roads of Europe, the U.S. or Asia, the desire among drivers for
impressive automotive perforrnance crosses continents. Honeywell is playing its part in

meeting this demand by developing nnovative turbocharging solutions that help OEMs
create engines that are more responsive, more fuel efficient, better for the environment.

Renault Espace

Engine Specifications
* Engine Layout - 4 in line
* Displacement - 1995cm?
» Maximum Power - 175hp @ 3750rpm
¢ Maximum Torque - 360Nm @ 1750mpm

Turbocharger Features

¢ GT17 YNT™

¢ Pneumatic actuation

* Water-cooled center housing
+ Full back disk turbine wheel -

Q. -,

GT17 VNT™ Turbo

Turbocharger Key Benefits

¢ Improved performance and driveability
* High-temperature capabiiities enabling
diesel particulate fiters

Enhanced performance and driveability

Pt o v Volvo V70

Engine Specifications
* Engine Layout - 5 cylinders
* Displacement - 2400crm?
¢ Maximum Power ~
185hp @ 4000rpm
‘ m"'&“' '“Q“ %;mn GT20 VNT™ Turbo
Turbocharger Features
¢ GT20 VNT™ 3rd generation
¢ Controlled by Rotary Electronic Actuation
» Water-cooled center housing
* First integrated manifold for 5-cylinder engine

¢ High-temperature capabilities enabling
diesel particulate filters

Integrating the latest performance

and control technology in a
5-cylinder engine



und the World

lveco Daily O
Engine Specifications r »
p
o Maximum Power -
166hp @ 3000-3500mm

¢ Engine Layout - 4 in ine
¢ Displacement — 2088cm’
* Maximum Torque - GT22 VNT™ Turbo
380NmM @ 1250-3070mpm

Turbocharger Features
o GT22 YNT™

* Pneumatic actuation

¢ Water-cooled center housing
¢ Integrated backplate

-
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Turbocharger Key Benefits
¢ Improved performance
* Higher durability

Offering VNT™ benefits for
light commercial vehicles

TATA Indica

Engine Specifications

Engine Layout - 4 in line
Displacement - 13968cm?
Maximum Power - 90hp @ 4000rpm
Maximum Torque -
180NmM @ 1750-3000rpm

GT14 VNT™ Turbo

Turbocharger Features
e GT14 YNT™
¢ Pneumatic actuation

Turbocharger Key Benefits
* Improved performance and driveability

VNT™ technology makes its debut
in fast-growing region



GREATER CUSTOMER FOCUS THROUGH REALIGNMENT
RELIABILITY AND INNOVATION WILL DRIVE THE FUTURE

Honeywell has refocused the way it supports its passenger and commercial vehicle
customers, moving from a regional structure to one globally aligned around each of these
business areas. The passenger vehicle business is being led by Alex Ismail, while the
commercial vehicle organization is being headed up by Jeff Donnel.

In this interview, Alex lsmail outlines the company’s strategy for the future and looks at
some of the key challenges facing the organization and its worldwide passenger vehicle
customers.

More Global

Viore Responsive
iili—




What will the changes in the Honeywell Passenger Vehicles
business mean for customers?

Customers are going 1o see us more giobal, more responsive and faster
to bring iInnovation to market. As a resuit of these changes we will drive
clear accountability around customers and products on a giobal scale
and we will be better positioned to capture all growth opportunities.

What will be the main areas of focus for Honeywell's passenger
vehicle business over the next few years?

Our main focus will e on achieving growth by delivering quality

and refiability alongside technological differentiation and on-site support
to our customers. Quality and reliability will become halimarks of our
support for customers in an environment where PPM and reliability per
thousand vehicles (R/1000) must move close to zero. We will continue as
well 10 invest significant resources in innovation and technology to push
the envelope of performance and fuel economy 1o new standards.

How does the passenger vehicle segment look over the next
five years - what do you expect in terms of growth and trends?
| would say that the next five years will be exciting for Honeywell and
the industry as a whole. We anticipate good levels of growth, mostly
as a result of a very strong win rate in Europe and the expansion of
our activities in the Asian countries, including India, China, Thailand
and Korea. We're also going 1o see the emergence of dieselization in
the Americas as the first European passenger vehicles equipped with
our latest technology will start to be rolled out throughout the U.S.
Consequently we will continue to introduce new technologies to address
the needs of the performance segment in diesel and gasoline while at
the same time increasing our focus on the small passenger car diesel

and gasoline engines by delivering cost efficient turbocharger technologies.

Displacement below 2 liters represents a significant percentage of the
industry and with increasing cost of oll and evermore stringent emissions
requirements, smaller will become better.

What is on the horizon in terms of emission regulations and what
is being done to help customers meet these emission standards?
Emission regulations in the next 5-10 years are going to become even
tougher as the industry moves beyond Euro V and begins to focus on
the challenges of the U.S. Tier2 BinS and Euro V1 as well as targeting
reductions ~ averaging 30 percent - in CO; emissions. Honeywell is
partnering with customers to develop new turbocharger technologies
to deliver the necessary improvements in efficiency, control, transient
and temperature capabiiities ~ collaborations that also extend to ensuring
compatibility with low-pressure exhaust-gas recirculation (EGR) for
reduced angine NO, emissions. We will also continue to support our
partners in the industry to increase awareness of diesel technologies and
the benefits of furbocharged engines specifically in the U.S. and China.

Alex Ismail




QUICKER, BETTER DECISION-MAKING FOR CUSTOMERS
TECHNOLOGY ROADMAP LEADS TO EMISSION CONTROL

o

2 . Jeff Donnell, new President of Commercial Vehicles at Honeywell Turbo Technologies,
P=

considers the drivers impacting on the commercial vehicle segment and points to the
growing importance of technology and innovation in addressing the industry's biggest
challenges.



You are now leading the global CV business as a result of the new
reorganization. Can you explain how these structural changes will
benefit Honeywell's customers?

Historically, our customers have asked us (o adopt a truly global

perspective, so they can have a single point of contact as they interact

il enable us 10 Make Jecisions a ot quiCker

and at a lower level of the organization and will lead to better decision
making. Whether it's in Europe, U.S. or Asia, emission standards are

setting the agenda for commercial vehicle mar ufacturers. At a time wher

these standards are converging, OEMs are increasingly looking 1o gioba

companies ke Honeywell to deliver the technological solutions they

require. Our woridwide footprint and our technology differentiation are

key factors in mee

thesa challery
£y Nese Chane

How does the global commercial vehicle segment look today?
The global market for commercial vehicles looks very positive in every
continent around the world, with our customers expectir J us to gewwver

technologies that will heip thermn meet challenging environmental tar

we meet the objectives of our

As a business we need to make sure 1

umers - this requires us 1o have the deep technical discussions with

4 -

our customers up front ear y In the programs

What do you expect in terms of growth and trends?

Asia is going 1o be a very important region of the world for the commercial

vehicle business. in Japan, OEMs have announced plans 1o build light
truck diesel engines for the North American marketplace. China is a very
growth oriented region of the world. We've got a sound stralegy for

workang with our customers in this region and we aim to ensure that we

continue the growth that we've I istorically shown in China. We're ¢

investing heavily in Europe, because we are seeing significant opport
resulting from our ability 1o leverage Honeywell technologies to help CV

custorners respond to challenging emission target

MEeWISEe, OUr proven
technology roadmap in US continues 10 deliver success in numerous

partnership programs and is a fantastic platform for future de

Dpment

What's in the technology pipeline?

Over the next three to four

3ars, there will be ‘/;r-:‘s’,.’n‘T changes in

8

portioko that will be avs commercial vehicle customers

e 1«

)
in particular, we're working on a technology that delivers the performance
of two turbochargers in a single turbo package. Emission standards

are getting more stringent in all continents of the world, whether in Japan,
North America or Europe. It's getting increasingly challenging for our

customers to meet thelr emission !a{rjr:l_; - our role is to help them by

delivering cost-effective solutions founded on the best available technology

Jeff Donnell




THIRD GENERATION VNT™ BOOSTS FIRST GM DAEWOO SUvV
TURBOS HELP TACKLE TOUGH EMISSION TARGETS

Setting New Standards
N Korea

GM Daewoo created history with its first diesel SUV when
it was launched this summer - the vehicle became the first
in Asia to benefit from Honeywell's third generation VNT™
turbo with Rotary Electronic Actuator (REA) - a system that
is delivering major gains in peak power and torque.

The new 2 iter Winstorm SUV positions GM Daewoo strongly in

a marketplace that has already seen the successiul introduction
of third generation VNT™ tachnology on Hyundai and Kia SUVs
in 2005, According 10 Korea Herald, Winstorm is "emerging as
the No.2 SUV on the market after Hyundai's Santa Fe.” GM group
is also progressively releasing 4 new SUVs basad on the same
platfiorm: in Europe by Chevrolet ("Captiva”) and Opel ("Antara”),
in Australia by Holden (*Captiva™) and in North Amenica by

Saturn (*Outiook”)

*Compared 1o earier VNT™ technology, the third generation VNT™
with REA designed for GM Daewoo offers 17 percent improvement
in peak power and 7 percent gain in torque,” says B.H. Lim,
General Manager of Honeywedl Turbo Technologies in Korea.

14 boostermaganne

in the second half of 2005, vehicles conforming 1o Euro IV emission
standards were first sold in Korea. Since then, Honeywell's third
generation VNT™ technology has become increasingly

viewed as a key enabling technology 1o meet the stringent
emission standards

While total SV sales in Korea for 2006 are expected to increase
by 32 percent over 2005, the sales of SUVs this year equipped
with Honeywell’s third generation VNT ™ turbos are projected to
grow at a much faster pace over 2005, a further testament 1o the
supenonty of thes advanced boosting technology.

According to published reports, GM Daewoo Automotive & Tech-
nology aims 10 sell more than 120000 of the SUVs next year, of
which 30000 units are for domestic buyers. Overall, GM Daewoo
i doing very well this year, seling more than 600000 vehicles from
January to May, up 47.1 percent from a year ago

Currently, Honeywell's third generation VNT ™ turbochargers can

be found in the Hyundal Tucson, Kia Sportage, Ssangyong Kyron
and the new GM Daewoo Winstorm,







ADVANCED TECHNOLOGIES AIM AT OPTIMIZING TURBO PERFORMANCE
COLLABORATION IN HONEYWELL FOCUSES ON EMISSION REDUCTION

16 boostermagazne

Sensing and control technologies are playing an ever more
important role in optimizing the powertrain components
that are helping automotive manufacturers meet emission
obligations.

in the case of turbocharging, this means developing sensing units
for actuation that not only feed data to engine control modules but
also accommodate turbo operating speeds of up to 300000rpm

and temperatures in excess of 1100°C

The pneumatic actuator uses engine vacuum 10 adjust the angle of

the turbo blades in the exhaust gas flow, thus controlling the speed

that the turbo s allowed 1o spin

“At lower engine rpm there is less exhaust gas available to provide
power 1o the turbo and the vanes need to be more closed (o
capture the flow,” explains Mike Skiliman at Honeywell Sensing &
Control. “The Honeywell linear position sensor integrates into the
pneumatic actuator assembly and provides instantaneous feed
back 1o the engine control module in order 1o regulate the angle
of the turbo blades and thus provide more precise control of turbo

speed.”




Honeywell Sensing & Control and Turbo Technologies have been
working logether since early 2003 to develop technologies that
am at meeting the future requrements of commercial vahicle and
passenger car manufacturers, resulting in the first Honenywedll linear

position sensor appication for a 2007 pneumatically actuated tur

bocharger for use on a European 2.0 Mer engine prograrn

Sharing expertise and knowledge, the two Honeywell businesses
jointly visit and present turbo sensing and control strategees 1o
car and truck manufacturers all over the world. This collaboration
resulted in selection of a Honeywell linear position sensor for a

European 1.6 iler engine program

“The joint expertise of our businesses Means we Can ulkze
the masamum advantage from turbocharging on behalf of our
customers,” says Chris Greentree, who leads Sensing and
Actuation programs at Honeywell Turbo. “The performance
curves are attracting a lot of interest in Europe, the U.S. and
Asia among customerns who recognize the potential of utszing

Honeywell synergies in addressing pressing issues of emission

comtrol.”

Honeywell Sensing Capabilities

For the last 25 years, Honeywell Sensing & Control has been
providing high-volume, on-time sensing solutions with enhan-
ced rekabdity 1o passenger car and commercial vehicle ma
nutacturers. it is known for its breadth of sensing technologees
and its abiity to drive innovation through concept, modekng,

IC design and sensor packaging.

“This approach has led to three decades of innovation -
from the breakthrough introduction of Hall eflect vane
sensors 1o the latest anguiar and kinear pOSItions Sensors,”
says Tim Tessendord, Director of Global Product and Market
Management. “Today's advanced vehicles need iInnovative,
high quality, reliable sensors for engine management, ABS
systems, transmussion control, on-board diagnostics and, of

course, for delivering maximum turbocharger performance.”

The Honeywell business is continuing 1o grow giobally,

with increasing expansion in Asia and Europe 1o complement
its LS. presence, and augmented by design centers in Korea,
China and North America and a giobal manufacturing footprint.

Currently in development are sensors focused on improving
vehicle emissions and performance. Next generalion
technologies include Surface Acoustic Wave (SAW) technology
with wireless applcations, already planned for pressure
sensors in commercial vehicle tires and for a ransmission
torque sensor. Beyond SAW, other developmental efforts are
focused on gas sensors 10 enhance vehicie emission syslems




KNOWLEDGE IS KEY IN A GROWING ECONOMY
PARTNERS CHALLENGED TO DELIVER COMPETITIVE ADVANTAGE

Defining

through Innovation
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AUDI CLAIMS THE AMERICAN LE MANS SERIES TITLE
REWRITING THE RECORD BOOKS WITH DIESEL

Audi’s turbodiesel success story goes from
winning line to winning line.

it Mospon (Canada), Allan McN




|
.

L

Allan McNish
(Audi R10 TDI #2):

“I'm very pleased to have wrapped

up the Drivers’ title n such a hard race
and ulimately a wctory. Audi's dhesal
sporiscar made history when Dindo
Tom (Knstensen) and | won at Sebring
Emanuele (Prro) and Marco (Werner
made history by winning Le Mans and
now Dindo and | have made history by
winning an nternational championship
with a diesel which makes me proud.”

.

ol z I 2 & .3 2008 |
) b
¥ 2

AN

\

i b\.:
T N\
vJ’ :

Dindo Capello
(Audi R10 TDI #2):

"Having finished second in the ALMS
championship in 2000 and 2002, I'm very
proud to have finally won the Drivers' title
and that it was decided in such a ciose
race which required us t0 push hard fron

start o finish.”

The World’s Fastest Diesel




Woridwide Headquarters for Passenger Vetucles
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