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Dear readers,

This SPECTRUM issue is entirely dedicat-
ed to celebrating the 40th anniversary 
of FEV. We would like to look back and 
take you on a journey to the beginnings 
of FEV, showing you how the company 
has evolved up until today.

Throughout the past 40 years, an essential 
characteristic of FEV and its now 5,000 
employees has always been recognizing 
current and future challenges of the time 
and developing advanced mobility solu-
tions to meet these challenges. Many of 
these FEV innovations have made it to se-
rial production and the mobility industry 
can no longer be imagined without them. 
We would like to remind you of some of 
these engineering achievements in the 
following pages.  

It is – and remains – crucial that our cus-
tomers continue to recognize FEV as a 
reliable partner, correctly assessing their 
needs and developing solutions for them. 

We feel this is best done directly on site 
or in close proximity to our customers’ 
locations and because of this, FEV has ex-
perienced strong global growth through-
out the past 40 years. Whether in Europe, 
North America, South America, China or 
India – FEV now has branches and state-
of-the-art testing centers in more than 40 
countries. In this SPECTRUM, we’ll provide 
you with an overview of our locations 
and their respective fields of expertise.

Finally, we will once again look to the fu-
ture. We’ve provided you with an outlook 
on future mobility solutions and power-
train concepts, and as always, we would be 
happy to support you on your way there.

We hope this SPECTRUM provides you 
with interesting insights into the past 
and present of FEV. For additional news 
and further information, visit our online 
channels, such as www.fev.com. 

Professor Franz Pischinger
Founder and former President of FEV

Professor Stefan Pischinger
President and CEO of the FEV Group
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INTERVIEW01 FEV HISTORY 

FEV – A Real Success Story. 
What was your vision when you 
founded the company?

My vision was to carry engine development 
research results from theory to practice. I 
knew that combustion engines had a lot 
of potential and the demand from the 
automotive industry for more eff icient 
engines with lower pollutant emissions 
was very high, even forty years ago. We 
had the knowledge to drive developments 
and create solutions for mobility. 
 

FEV was founded by four com-
mitted colleagues, including 
yourself. What were the biggest 
challenges in the beginning?

The beginning of any start-up, as our 
project at the time would probably be 
called now, presents challenges that are 
similar, by and large. We had made a 
name for ourselves with the research 
results at the RWTH, but of course we 
had to first convince customers that our 
developments off ered real added value 
in practice. Fortunately, we managed to 
do this very quickly.

With increasing development orders and 
a growing number of employees, we were 
also confronted with very mundane chal-
lenges: our off ice space on Augustiner-
gasse gradually became too small and we 
urgently needed to increase our number 
of test benches in order to be capable of  
testing the research results.

Your son, Professor Stefan 
Pischinger, now occupies your 
former position as Chairman 
of the Board of FEV – and has 
done so for almost 15 years. Do 
you drop by the Neuenhofstraße 
every now and then?

Absolutely, but not to monitor the em-
ployees – merely to observe. The de-
velopment of the company shows that 
excellent work is being done. 
I am extremely interested in seeing which 
projects are currently being worked on 
and what this vibrant company is plan-
ning next.

On the subject of planning and 
since its creation, FEV has grown 
continuously. This can also be 
seen in the building expansion 
of the headquarters on Neuen-
hofstraße since you moved 
there in 1990. Is an end to the 
expansion planned? 

Certainly not. Our customers appreciate 
the local proximity and the capacities 
that we can off er regionally. As an inter-
nationally active company, we now have 
more than forty locations worldwide. We 
are expanding continuously – on the one 
hand through opening new locations, and 
on the other hand through the expansion 
of existing test centers – for example, 
Auburn Hills (USA) or in our durability test 
center in Brehna (Germany), where we 
are currently expanding our off ering with 
seven test benches designed strictly for 
e-drives. This naturally also increases our 
number of specialists, who are ultimately 
the drivers of our success.

What are the key drivers of this 
growth and how does FEV deal 
with them?

The demand for development services 
from OEMs and Tier 1 suppliers has been 
increasing steadily, along with the com-
plexity of the development tasks, and 
is therefore a key reason for the growth 
we have experienced during the past few 
decades. To meet this demand, FEV stra-
tegically realigned itself by establishing a 
Group GmbH in 2014. To better address 
the volume of international customer 
inquiries, our central business units have 
been given more responsibility for their 
operations. At the same time, these struc-
tures allow FEV to manage its internation-
al resources more eff iciently, while the 
business units can focus more than ever 
on their respective operational areas of 
responsibility. Customer feedback shows 
that this was the right step.

INTERVIEW

INTERVIEW ... 
... WITH THE FOUNDER OF FEV, PROFESSOR FRANZ PISCHINGER, AND THE CHAIR-
MAN OF THE BOARD AND MANAGING PARTNER OF FEV GROUP, PROFESSOR STEFAN 
PISCHINGER

 MY VISION WAS TO CARRY ENGINE 
DEVELOPMENT RESEARCH RESULTS 
FROM THEORY TO PRACTICE
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What are the most important 
trends and topics that will 
shape the automotive industry 
of tomorrow?

The core topics have been the same for 
years; the two most important that should 
be mentioned here are fuel consumption 
and emissions, both in the context of 
the powertrain and the overall vehicle. 
Naturally, e-mobility is also an essential 
topic. In the meantime, however, there 
is increasing consensus that the future 
will not exclusively belong to electric ve-
hicles. Although they will certainly play 
an important role, they will share the 
market with hybrid vehicles. The cost 
eff iciency of hybridization and 48-volt 
technology is a significant topic, as is the 
continuous improvement of Diesel and 
gasoline engines.

One of the key tasks of the powertrain 
will be the reduction of fuel consumption 
and pollutant emissions. There are also 
classic topics, such as aerodynamics, 
exhaust heat recovery, and onboard net-
work optimization that must be consid-
ered. The Car2Infrastructure / Car2Car 
communication and connection, as well 

as autonomous driving, must also be 
taken into account as influential factors 
for eff icient mobility concepts.

How can Diesel and gasoline 
engines combustion engines 
still be optimized?

In the development of the passenger car 
Diesel engine, once the nitrogen oxide 
issue is resolved, we will still see a much 
stronger focus on increased fuel eff iciency 
in the future, both on the conventional 
side with improved mechanics and op-
timized thermodynamics, as well as in 
connection with electrical support sys-
tems. The modular design of the future 
engine generation will enable a targeted 
configuration of the powertrain for the 
respective application. Thus, modern 
Diesel engines will remain an essential 
element in the drive system portfolio for 
heavy vehicle categories or applications 
with high driving power over the next 
few decades. 
Friction reduction is an important power-
train subject and will remain a big trend. 
Developments in roller bearings will con-
tribute to reducing friction significantly, 

as we are already seeing this in the case 
of turbo chargers. In the future, camshaft s 
and balance shaft s will also be optimized 
to this end, and this is also possible for 
crankshaft s. Beyond that, innovations 
will continue to reduce CO2 emissions. 
The variable compression ratio will play 
a role in some applications. For this, FEV 
has developed a simple solution with a 
two-level connecting rod. 
The use of e-fuels in the powertrains can 
also have a significant impact and lead 
to the further reduction of CO2 emissions 
for combustion engines. 

FEV is associated with many 
innovations. Have you become 
especially proud of a specific 
development in recent decades 
and, if so, why that one?

Spontaneously, I would say the Diesel 
particle filter that we developed together 
with Peugeot. Ultimately, it contributed 
significantly to establishing the excellent 
reputation that compression ignition 
systems in the passenger car segment 
now enjoy.

40 years of FEV – we also have to 
look to the future. What do you 
expect from the coming years?

As much as the automotive industry and 
the understanding of mobility in the con-
text of the digital revolution are chang-
ing, that is how much our mobility will 
change. Electrified drives, autonomous 
driving and connected vehicles are a few 
forward-looking topics in this regard. 
With its innovations over the past 40 
years, FEV has decisively shaped mobil-
ity. Our goal is to continue supporting 
our customers as a reliable partner in 
the coming decades with the same care 
and dedication, despite the increasingly 
complex overall mobility concepts with 
development cycles that are becoming 
increasingly shorter at the same time.

 WITH ITS INNOVATIONS OVER 
THE PAST 40 YEARS, FEV HAS 
DECISIVELY SHAPED MOBILITY
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The success story of FEV began four 
decades ago, as an extension of 
the Rheinisch-Westfälische Tech-
nische Hochschule (RWTH) in 

Aachen, Germany. Since 1970, Professor 
Franz Pischinger had been the owner of the 
Institute for Applied Thermodynamics at 
the RWTH where he researched methods 
for cleaner, more economical, and qui-
eter Diesel and gasoline engines.  Soon, 
the Institute developed into a think tank 
for more eff icient combustion engines, 
and Pischinger came up with the vision 
of carrying the ideas from research and 
development into business. 

However, many challenges had to be won 
before the "Forschungsgesellschaft  für En-
ergietechnik und Verbrennungsmotoren" 
(FEV) company was founded. Aft er all, the 
prevailing opinion at the time was that 
universities and businesses should be 
strictly separate from each other. Today, 
in contrast, that is long gone and applica-
tion-oriented research and market supply  
has established itself as the Aachen model 
for success. Even at that time, FEV was 
described as a forerunner and a pioneer 
– long before the company’s first ground-
breaking innovations. 

The advantages of the close collabora-
tion between FEV and RWTH were ob-
vious. FEV was able enrich the teaching 
and engineer training at the university 
through a very strong practical exchange, 
and RWTH developed into a talent factory 

for drive development and expanded its 
first-class reputation. FEV, in turn, could 
attract graduates through its research ori-
entation. Aachen also hugely benefited as 
an economic center from the synergy of 
education and business. 

The initial doubts of a few skeptics who 
claimed the academic work of Professor 
Pischinger would suff er from his business 
commitments were laid to rest.  Until his de-
parture from the Institute in 1997, Professor 
Franz Pischinger shared his knowledge with 
nearly 9,000 students and supervised the 

research work of more than 200 engineers 
as they obtained their doctorates. During his 
26 years at the RWTH as Dean and Proctor, 
and in addition to his insightful lecturers, he 
connected the RWTH with leading global 
technological institutions for the purpose 
of eff icient, expertise-bundling research. 

THE BEGINNINGS 

FEV – FIRMLY ANCHORED IN 
THE RESEARCH ELITE

 TODAY, APPLICATION-
ORIENTED RESEARCH HAS 
ESTABLISHED ITSELF AS THE 
AACHEN MODEL FOR SUCCESS 

As the recipient of significant awards, such as the Aachener 
Ingenieurpreis, and his induction into German Research Hall of 
Fame, Professor Franz Pischinger is living proof that education 
and business inspire and drive each other. This model was also 
followed by his son, Professor Stefan Pischinger, who took over 
the Institute for Thermodynamics at the RWTH from his father in 
1997 and serving as Chairman of the FEV Board since 2003, is in 
charge of leading FEV toward cleaner and sustainable mobility. 

 PROFESSOR FRANZ 
PISCHINGER SHARED HIS 
kNOWLEDGE WITH NEARLY 
9,000 STUDENTS AND SUPER-
VISED MORE THAN 200 EN-
GINEERS AS THEY OBTAINED 
THEIR DOCTORATESed their 
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Three-Way Catalyst – 
Since the Early 1980s  

The three-way catalyst is a technology 
for gasoline engines that enables an ef-
fective purification of the exhaust, and 
FEV has made significant contributions 
to its development. The three-way cat-
alyst got its name from its simultaneous 
transformation of the three pollutant 
groups -  carbon monoxide, hydrocar-
bons, and nitrogen oxides transform into 
carbon dioxide, nitrogen, and water. This 
is made possible through a coating with 
a washcoat and precious metals, such as 
palladium and rhodium. While palladium 
promotes the oxidation process, rhodium 
reduces nitrogen oxides, and pollutant 
emissions are reduced by more than 90 
percent. 

Diesel Direct Injection – 
1995/1996

FEV was significantly involved in the de-
velopment of piezoelectrically controlled 
common rail injectors. For instance, two 
years before the serial introduction of 
common rail systems (1997), the first 
directly controlled common rail piezo 
injectors were developed and used on 
one-cylinder research engines.

Diesel Particle Filter – 
Presented in 1999   

FEV developed and patented the world’s 
first serially produced Diesel Particulate 
Filter (DPF) together with Peugeot. The 
DPF is capable of reducing 99 percent of 
particle emissions. FEV not only impres-
sively demonstrated the development 
potential of combustion engines, at the 
same time, it was able to raise general 
awareness of exhaust purification. Partic-
ulate filters are now used in all passenger 
cars and utility vehicles and have been 
constantly improved with regard to size 
and eff iciency over the past 20 years. Ini-
tially designed for diesel engines, they 
are now also used in gasoline engines as 
gasoline particulate filters.

Spray Guided Turbo    

The 4-cylinder gasoline engine with tur-
bocharger and direct injection developed 
by FEV produces 160 kW/90 kW/ l and 
develops its maximum torque of 320 Nm 
from 1,800 rpm. The engine is designed 
for operation with ethanol fuel and has a 
peak pressure capability of 140 bar. In ad-
dition to a combustion process specifically 
designed for enthanol, modifications to 
the inlet valve, seat ring, ignition system 
and crankcase breather are major adjust-
ments made to the engine. The engine can 
be started at -10 ° C without additional 
cold-starting aids.

Variable Valve Control – 
End of the 1980s 

The use of variable valve control enables 
the dosing of the respective quantities of 
air or fuel mixture present in combustion 
engines. This, depending on the amount 
of power needed, optimizes combustion 
and saves fuel. This opens up completely 
new possibilities with regard to perfor-
mance and costs. FEV has successfully 
developed and implemented many var-
ious concepts, from simple hub switching 
to fully variable mechanical and elec-
tro-mechanical valve gears for diff erent 
displacement categories and cylinder 
numbers for gasoline and diesel engines. 

MILESTONES

ENGINEERING SERVICES FOR 40 YEARS:  
Since its creation, FEV has continuously faced the challenges of the time and developed solutions that made pow-
ertrains more e� icient and mobility safer and more sustainable. Many of these innovations later made it to serial 
production and are here to stay. That's reason enough to present a few here. 
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Smart Vehicle Engineering

Since 2016, FEV has been bundling all 
of the steps associated with advanced, 
fully networked, automated vehicles in 
its "Smart Vehicle" Center of Excellence. 
Smart Vehicles include a number of de-
velopment fields in a rapidly progressing, 
highly complex environment – from sen-
sor technologies to soft ware algorithms 
all the way to electrical/electronic archi-
tectures and connectivity. In this context, 
FEV develops innovative solutions for ad-
vanced driver assistance systems (ADAS), 
autonomous driving, connectivity, cyber 
security, infotainment, and driver-vehicle 
interaction.

48 V Electrical Charging

One example of powertrain electrification, 
suitable for series production, is the AMG 
A45 concept vehicle: FEV engineers have 
integrated a belt-driven starter generator 
and an E-Charger into the powertrain. 
Both are connected with a specially 
developed 48V Li-ion battery, while a 
hybrid control unit regulates the energy 
flows. At low speeds and highly dynamic 
load changes, the electrically operated 
E-Charger and BSG support the twin scroll 
turbocharger, which is designed for max-
imum performance. This means that the 
maximum torque is available much earlier 
than in the standard version. The result: 
elasticity and response of the already 
very sporty AMG A45 increase noticeably 
and the number of gears shift s can be 
minimized with simultaneous reduction 
of fuel consumption.

Breeze

To counter the fears regarding range for 
electrically powered vehicles, FEV, as part 
of the joint project "BREEZE!", has inte-
grated a fuel cell range extender into an 
already-existing battery-powered vehicle 
belonging to the subcompact category 
(Fiat 500). In view of the limited installa-
tion space, this was a particular challenge.
The maximum speed of the vehicle is 120 
km/h and is independent of the state of 
charge of the battery. Due to installa-
tion space, the range of the battery is 80 
km and the additional range of approx. 
200 km provided by the fuel cell module 
is limited by the hydrogen tank. Hydro-
gen refueling can be done within a few 
minutes. 

7- to 10-Speed Dual-Clutch 
Transmission FEV xDCT

With the extremely compact xDCT trans-
mission range, FEV encountered avail-
able 7-speed dual-clutch transmissions 
pushing the limits with regard to size, 
weight, and costs. These power-shift ing, 
compact solutions from FEV enable more 
speeds with the same or an even lower 
complexity of the transmission, which 
translates into cost-eff ective production 
costs. The short first speeds along with 
a small 1-2 speed step also enable the 
provision of a very comfortable start-up 
and creep behavior.

Two-Level VCR Connecting 
Rod – Since 2002

The Variable Compression Ratio (VCR) 
technology in gasoline and diesel engines 
meets the challenges of future emissions 
legislation through the expanded oper-
ating ranges facilitated by the ability to 
optimally adjust the compression ratio 
at any time. This approach considerably 
reduces CO2 emissions and significant-
ly mitigates exhaust emissions in real 
operation. 
Its eff icient design makes it possible to 
use this system in compact powertrains of 
the future without having to significantly 
modify the basic engine.
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THE HEADQUARTERS IN AACHEN –
TRUE TO LOCATION FOR 40 YEARS

15

AACHEN, GERMANY

14

INFO

02 FEV LOCATIONS 02 FEV LOCATIONS 

The FEV Group headquarters are located in the geo-
graphical heart of Europe. Founded in 1978 in the 
imperial city of Aachen, FEV is one of today’s leading 
engineering service providers. Started by Professor 

Franz Pischinger and three employees in a small rented 
apartment near the university, it was at this time that people 
had access to 20 test benches at the Institute of Applied Ther-
modynamics and RWTH Aachen from which FEV emerged as 
a   complementary company. In the 1980s – operating then 
from Jülicher Straße – the number of inspection opportunities 
operated in-house had been rising steadily and by 1990, it 
was necessary to expand off ice and test bench capacities 
within Aachen as a result of a need for more inspection and 
development capacities. The company premises on Neuen-
hofstraße are still being used today and off er suff icient space 
to meet customer requirements in the future.

Aft er 28 years and numerous stages of expansion in the test-
ing environment, including the addition of  state-of-the-art 
testing equipment, FEV has now also invested in a significant 
expansion of off ice space in order to meet the continuously 
growing number of engineers. The number of FEV’s own 
engine test benches in Aachen is now 27, with 28 additional 
engine test benches that can be rented from RWTH. FEV also 
has two turbo and various transmission, friction, burner, and 
chassis dynamometers on site. And, this is ever-increasing.

A stone’s throw from Aachen, in Alsdorf, lies a developmental 
focus for FEV in terms of electrified drive units, battery devel-
opment and ADAS systems for autonomous driving. It is also 
home to an FEV transmission development center. Currently, 
around 2,000 employees work in Aachen and Alsdorf.

Also just a short distance from the headquarters is the Alden-
hoven Testing Center (ATC), operated by RWTH and the district 
of Düren. For customers in the immediate vicinity, FEV can 
rent an extensive and ideally complementary test off ering to 
develop and test both powertrain and vehicle technology.

The ATC currently has an oval and dynamic driving area, 
braking course, course with poor road conditions, handling 
course and slope hills, as well as the adjacent highway sec-
tion. The site is expanding into a full-fledged urban setting 
that off ers the best conditions for testing automated and 
autonomous driving.

PROPERTY SURFACE IN AACHEN AND ALSDORF: 
APPROX. 112,000 M2

EMPLOYEES AT AACHEN AND ALSDORF: AROUND 2,000
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MODEL COMPANY WITH LASTING POWER
FEV’s durability testing center (Dauerlaufprüfzentrum – DLP) in Sandersdorf-Brehna (Saxony-Anhalt) is one of the 
most modern and e� icient facilities of its kind in the world. Since its opening in 2007, the facility has displayed 
impressive growth. 

SANDERSDORF-BREHNA, GERMANY

The DLP is currently in its fourth stage of expansion and 
with a growing demand for electrified powertrains, FEV 
is adding seven e-drive system test beds. This equip-
ment will be used for vehicle drive testing, including 

a comprehensive testing program for validation and release for 
production start, and increases the total number of test benches 
from 41 to 48.  

The test benches operate 24/7, 365 days per year, and were designed 
and developed by FEV’s Soft ware and Testing Solutions division 
and in close collaboration with our various engineering areas. 

The growth in capabilities at DLP also positively impacts em-
ployee development demands. In 2007, DLP employed nearly 
80 people and today more than 200 people are employed, an 
increase of nearly 150 percent.  

It is not surprising that the DLP is considered an important 
technology carrier, reinforcing the drive for innovation in the 
Saxony-Anhalt region. The President of the Federal Republic of 
Germany and the Prime Minister of the state of Saxony-Anhalt 
were able to see this for themselves during a personal visit early 
this year.

For the development of high-performance high-voltage 
batteries, which must meet strict requirements regarding 
energy content, range, resistance, temperature resistance, 
weight, and costs, EVA has demonstrated its consider-

able expertise in this field through the construction of several 
prototypes in the stationary area. 
In addition to energy storage, EVA has also made a name for 
itself among automotive and energy sector customers through 

innovative services and products for the entire electrification 
process, ranging from the first concepts to systems, components, 
integration, securitization, and loading infrastructure. Along with 
FEV resources, EVA uses its own testing laboratory, a prototype 
building, and technical documentation for this.

At three Munich locations, there are now more than 400 experts 
working for FEV and EVA. 

INNOVATIVE AND FULL OF ENERGY
EVA Fahrzeugtechnik GmbH was founded in 1994 and has been a part of the FEV Group since 2017. In light of the 
increasing development work for the completely electric powertrain, especially on high-voltage batteries, EVA, a 
specialist for high-voltage batteries and e-mobility, complements the expertise of FEV in the Electronics & Electri-
fication business segment. 

MUNICH, GERMANY

Stationary EVA battery unit

02 FEV LOCATIONS 02 FEV LOCATIONS 
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STATE-OF-THE-ART BATTERY DEVELOPMENT 
FOR FUTURE DRIVE SYSTEMS
FEV France operates two test centers in Paris and Rouen (Normandie). In addition to the development of innovative 
test bench technology, one of the focal points in France is the development of electric mobility solutions. FEV is 
currently expanding its battery test center in Paris in order to meet stricter requirements and to expand the services 
o� ered in the Electronics and Electrification business area. 

kNOW-HOW FOR ADAS – 
FROM SYSTEM ARCHITECTURE DESIGN 
TO SERIAL VALIDATION
FEV Poland started its work in 2003 with eight young engineers in a small o� ice in Krakow – a central location for 
the domestic automotive and mechanical engineering industries and in close proximity to the local universities. The 
group’s initial focus was on engine development and so� ware development was gradually added as a research 
focus. This has resulted in strong expertise in the fields of computer simulation and so� ware development, which 
FEV Poland contributes to international projects within the FEV Group. 

FRANCE POLAND

The nearly 600 square meter facility is expected to start 
operations this year. It will be equipped for state-of-
the-art technological requirements and includes four 
walkable test cells for large traction batteries and four 

test cells for battery packs with a power supply of up to 1,200 V. 
Additionally, there will be up to 300 channels for testing battery 
cells and modules, and all test cells will be equipped with air- 
conditioning.

Beyond that, the new FEV Test Center will rely on extensive re-
al-time simulation tools, which have the ability to put batteries 
through a simulation of streets, vehicles, and powertrains in 
their respective individual application scenarios. An additional 

test bench for e-drives will enable the complete examination of 
electric powertrains. The number of test benches at the two test 
centers operated in France will now increase to 18. 

Since its foundation in France in 2004, FEV has already made a 
name for itself with the development of devices and soft ware for 
test benches, in addition to solutions for powertrains. MORPHEE, 
one of the most famous automation systems on the market, is 
an example of widely circulated soft ware in this context.

In the future, FEV France and its more than 700 employees will 
be increasingly involved in the aviation and space travel sector. 
Among other things, an off ice in Toulouse was opened in 2017.

FEV Poland thus also gained valuable insights into the 
future topics of autonomous driving and advanced driver 
assistance systems (ADAS), which are now reflected in a 
broad service off er and full-service solutions, from system 

architecture development to serial validation. In addition to 
ultrasound and radar, lidar and camera systems with situation 
detection soft ware, for instance, can also be integrated, tested, 
and validated. Validation takes place as part of a testing program 
that adheres to standards that apply worldwide and uses  the 

latest measurement technology, including driving robots and 
high-precision positioning systems. Various test dummies and 
platforms are also used at this stage in order to test the interaction 
between autonomous driving vehicles and the environment to 
ensure the smooth function of the ADAS components and systems.
Since the foundation of FEV Poland, the number of employees 
has also grown, to more than 80. To provide the experts with the 
best working conditions, a move to a new building in Krakow 
occured last year.

02 FEV LOCATIONS 02 FEV LOCATIONS 
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DEVELOPMENT OF SUSTAINABLE POWERTRAINS
For 8 years, FEV has been operating its own development facility in England, from which the local automotive industry is 
provided with special services for drive development, with an increasing focus on vehicle electrification.

FROM ENGINE AND POWERTRAIN SOLUTIONS 
TO OVERALL VEHICLE DEVELOPMENT
FEV Italy was founded fourteen years ago in order to position FEV closer to local customers to provide optimal sup-
port. Since then, close partnerships have been established with Italian universities, such as the Politecnico di Torino 
and the Università di Bologna, as well as with other research companies. Two FEV Competence Centers were sub-
sequently opened on this basis, in which, among other things, projects for engine development, engine and vehicle 
calibration, and benchmarking are being implemented. Earlier this year, FEV opened the Energy Center in Turin.

UNITED KINGDOM ITALY

Last year, FEV UK initiated a new chapter with Coventry Uni-
versity: the construction of a unique world-class research 
centre containing powertrain test facilities for research into 
low carbon automotive powertrain technologies. Phase 1 of 

the construction of the Centre is in progress for completion by the 
end of 2018 with operations commencing in Q1 2019. Here, com-
mercial projects will underpin research to test and further develop 
drive concepts with a view to performance and emission behavior 
on four test benches – including hybrid and strictly electrical drives, 
as well as conventional drives with traditional and alternative fuels.
Operating within Coventry University’s Future Transport & Cities 

Research Institute, the Centre for Advanced Low Carbon Propul-
sion Systems (C-ALPS) will be located at the Technology Park, 
near the National Transport Design Centre (NTDC), creating a 
cluster of transport focused research and development facilities 
on the university’s Technology Park that will attract international 
companies in the transportation industry focusing on progressive 
and sustainable mobility. 
At the same time, the collaboration with the renowned Coventry 
University will reinforce the presence of FEV in England in the 
long term and, in addition to basic research, provide the perfect 
conditions for future development projects.

Development and test center of FEV and Coventry 
University (computer model)

Thanks to the Italian company STEA, which belongs to 
the FEV Group, there is an additional focal point on 
overall vehicle development. At the Italian locations 
of Turin and Modena, STEA develops extensive me-

chanical and engineering solutions with a focus on packaging, 
ergonomics, and layouts. Thus, with growing user expectations 
regarding functionality and design, FEV is now able to provide 

its customers with designs for the interior and the exterior from 
a single source. 
FEV Italy employs 160 people and houses three dynamic engine 
test benches for performance and emission testing for engines 
with power up to 350 kW, three chassis dynamometers (two and 
four wheel, 160/250 kW), and a powertrain test bench (for engine, 
transmission, and hybrid drives).

02 FEV LOCATIONS 02 FEV LOCATIONS 
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SECURE AND CONNECTED SOLUTIONS FOR 
AUTONOMOUS MOBILITY
Located in the Motor City, the heart of the American automotive industry, FEV North America has been a driving 
force for technical innovation in the mobility industry for more than 30 years.

Employing more than 450 experts at three technical facilities in Auburn Hills, 
MI and an off ice in Silicon Valley (California), FEV is partnering with OEMs and 
Tiered suppliers to create intelligent and more eff icient future mobility solutions.  
Originally founded in California in 1985, FEV North America moved operations to 

Michigan in 1997, and in 2016, the thriving electronics industry and customer demands 
on the West Coast ultimately brought FEV back to its roots, and let it open an additional 
off ice in Silicon Valley. 

The FEV North America campus is now even further expanding to include an all-new 
Vehicle Test Center, strengthening our vehicle development capabilities. Slated to 
open at the end of 2018, FEV North America will become a complete, one-stop shop 
for powertrain and vehicle development, and position FEV as the preferred supplier to 
off er these capabilities.  

The new facility will house a state-of-the-art vehicle emissions chassis dynamometer, 
with high-precision exhaust emissions measurement technology, and an advanced 
vehicle lab with a low-temperature condition hall. This will complement the 26 already 
existing powertrain test benches and 6 engine and component test benches, all capable 
of testing electrified powertrains, engines and axles. 

Automated driving and connectivity have become the next big focus for the mobility 
industry, and the required hardware and soft ware advancements will bring an increas-
ingly diversified development process for OEMs and service providers. To meet these 
challenges, FEV developed a global Center of Excellence (CoE) in 2017, which focuses on 
connectivity and smart vehicle development. This is not limited to autonomous driving 
functions, but also includes infotainment and telematics systems, cybersecurity and 
V2X communication. 

The CoE is built on a connected system thinking approach, a practice that takes the en-
tire ecosystem into consideration during each stage of the smart vehicle development. 
This approach to engineering is critical due to the exponential growth of new functions, 
providers and development tasks. Connected systems thinking allows for shorter de-
velopment time despite increasing system complexity and stricter requirements for 
hardware and soft ware. With the CoE, FEV is building safe and secure Smart Vehicles, 
free of cyber-attacks. 

USA

A� er completion, FEV North America’s new Test Center 
building will have a size of 2,400 m2. (computer model)
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EXTENSIVE EXPERTISE IN ADVANCED 
VEHICLE DEVELOPMENT
FEV has been active in the Chinese market for 25 years now. During this time, we have established strong ties to the 
local automotive industry, the government, and the universities located there.

25

Due to the increase in powertrain localization and the handling of 
projects on site, FEV's first Chinese company was founded in Dalian 
in 2004. This location gradually expanded and now has 13 engine test 
benches. Around-the-clock operations provide clients with quick and 

dependable results for developing motors with "Made in Germany" quality. 
Another FEV branch was founded in Beijing in 2006, which is home to the sales 
and project management teams, and off ers CAD and CAE services. Two years 
later, a third located opened in Shanghai. This engineering off ice works on 
conventional and electric powertrains among other things. 

The company saw further expansion in June 2016 with the FEV Beijing Vehicle 
Development Center. This ultra-modern center near the Beijing International 
Airport is located in one of China's automobile powerhouses. As a result, FEV 
can provide its clients with even better on-site support in product development 
for high-eff iciency combustion and electric engines, transmissions, electric 
power systems, batteries, and fuel cells with a goal of improving air quality and 
energy eff iciency.

With this goal, the center's 10,000 m2 building not only includes seven devel-
opment test benches for light and heavy engines, but also a battery test bench 
and electric power systems test bench that can also be used for transmission 
testing. The facility also has charging stations for electric vehicles and a filling 
station with various fuel tanks. 

In the next few years, the percentage of electric vehicles will rise sharply in the 
People's Republic of China. For this reason, additional stages of construction are 
already being planned for the development and testing of electric powertrains 
and their integration in vehicles. Thanks to the functionally arranged basic 
structures and the modular design of the FEV building and central technical 
systems, this construction can be carried out as needed.

CHINA
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FEV Beijing Vehicle Development Center

On-site charging stations
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STRONG CUSTOMER BENEFITS THROUGH 
NEW DEVELOPMENT CONDITIONS
FEV India was founded in 2006 in Delhi. In 2009, the company opened its technical center in Pune, which is located 
in the Talegaon region, and assumes two hectares of space. Starting with two test benches, one equipped with a 
direct current load unit for performance and emissions testing and another equipped with an eddy current load 
unit for endurance testing, the available resources have been continuously increased since then. 

27

INDIA

26

In 2016, the upgrade included an additional seven state-of-
the-art test benches and since then, a wide variety of ser-
vices are off ered regarding vehicle and engine development, 
mechanical development and testing, prototype testing, 

creation, and assessment, as well as engine performance and 
emissions. In addition to this, there are services in the fields of 
transmission and OBD calibration. 

FEV’s new Vehicle Development Center in Pune opened the fol-
lowing year. The facility has a 250 kW 4x2 chassis dynamometer 
with three exhaust gas measuring lines (one diluted, two raw 
exhaust gas measuring lines) that can later be upgraded to a 4x4 
drive. The facility also enables the execution of measurements 
in accordance with Indian and European emission regulations 
including future regulations, such as WLTP (Worldwide Harmo-
nized Light Duty Test Procedure) and RDE (Real Driving Emissions). 

Additionally, through another expansion of company capacities, 
stricter requirements due to new emission regulations and electri-
fication will be met this year. To this end, the new facility includes 
a total of eight test benches meeting the newest requirements, 
including a dynamic chassis dynamometer with two raw exhaust 
gas measuring lines and the option of height simulation, and the 
measurement of Particulate Matter, a PN Counter and soot emis-
sions with a Portable Emissions Measuring System. Furthermore, 
an advanced powertrain NVH development center for vibration 
measurement and transmission applications is being implemented.

Since 2013, FEV India also operates a soft ware center in 
Chennai that meets the needs of Indian OEMs regarding hybrid 
and electric drive technology.

FEV India currently employs 250 employees.
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INNOVATIVE POWERTRAIN CONCEPTS FOR 
THE MOBILITY OF TOMORROW   
The automotive industry is undergoing what is likely to be its greatest transformation. Not only is the concept of 
mobility evolving due to increasing digitalization and urbanization through advances such as car sharing and 
autonomous driving using various electric assistance systems, but a healthy competition among powertrains is 
also prevalent due to global accountability for climate protection, particularly in the transport sector. Car manu-
facturers and suppliers are thus looking for productive advances with a view to CO2-neutral mobility. There is still 
no consensus on the one right solution, instead, there is growing competition among a wide variety of technologies. 

Electrification is an important resource 
in this context, although contrary 
to popular belief, it is not the only 
one. Rather, it is important to raise 

awareness of the fact that it is not enough to 
replace a conventional combustion engine 
with an electric powertrain. The future of 
vehicle powertrains will be characterized by 
electric combustion engines, such as HEVs 
and PHEVs, alongside BEV powertrains. The 
goal is to promote the development of needs-
based powertrain solutions instead of copying 
a single approach. 

Combustion engines – like the modern diesel 
engine – are a key component in this regard. 
They not only have the highest level of thermal 
eff iciency for powertrains, but also a very long 
range. It is possible to produce combustion en-

gines with marginal pollutant emissions thanks 
to increasingly modern technologies,such as 
the adjustable compression ratio recently im-
plemented in production for gasoline engines, 
further optimization of turbochargers, and the 
eff icient use of residual heat from exhaust. 

From well to wheel, CO2 emissions can be 
reduced to nearly zero by using e-fuels, i.e. 
synthetic fuels obtainable from renewable 
sources. Unfortunately, this type of CO2 reduc-
tion has not received political support. A smart 
way to reduce fuel consumption and emissions 
is to also electrify conventional powertrains, 
e.g. using cost-eff ective 48V systems that also 
improve mileage and comfort at the same time.

Fuel cells can solve the problem of range for 
e-vehicles by using a large hydrogen tank. 

In addition, by using hydrogen in fuel cells 
to generate power for electric vehicles the 
electric surplus from regenerative energies 
can also be usefully stored. There is still a lack 
of infrastructure for fuel cell vehicle use to be 
marketed to the masses, although a large 
number of hydrogen stations are currently 
being planned.

The future of powertrains will certainly be 
dominated by sustainability. It is not pro-
ductive, however, to ban certain powertrain 
technologies. Instead, it is crucial to have the 
right combination. Whether this means electric 
powertrains, fuel cells, or optimized combus-
tion engines that use e-fuels, it is important 
to find and support the right, most sensible, 
and cleanest solution for each application. 

The future of car sharing: personal public vehicles 
(PPVs) as an urban mobility concept
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MEET MORE THAN 5,000 FEV EXPERTS IN  
OUR INTERNATIONAL ENGINEERING  

AND SERVICE CENTERS
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