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DEAR READER,

The world is on the move. We all are, in fact. And the pace
seems to be picking up. This is also evident in our technol-
ogy magazine tomorrow. The rst issue was published
in the spring of 2015, and now you are holding the third
edition in your hands. In this issue, we once again shine
the spotlight on mobility for tomorrow. For good reason.

We are convinced that e cient mobility for tomor-
row isacritical componentin satisfying the growing needs
of an expanding world population in moving towards more
growth and prosperity. As one of the world s leading au-
tomotive and industry suppliers, we feel it is our task to
help ful | the growing need for mobility without compro-
mising the environment. Our employees around the world
all work towards achieving this by coming up with ideas,
solutions and products towards mobility for tomorrow.
You can read about the work they are doing, for instance,
intexts on the conceptcar e cientfuture mobility China,
or in our venture into the eld of micro mobility. These
are just two examples of many.

Nevertheless, the challenges we face are far from
solved. You can also read about this in this issue. How
can we optimize the flow of the ever-increasing stream
of goods? How can we generate energy to make mobili-
ty environmentally sustainable? How can systems help
make tra ¢ more e cient? All of these questions make
one thing clear: these challenges can only be overcome
through joint e orts and shared beliefs.

The second reason we put mobility in the lime-
light of our technology magazine is the Frankfurt Motor
Show (IAA), and it is no fluke that the opening date co-
incides with the publication date of this issue. The in-
dustry exhibition at Frankfurt has long been regarded
as one of the most important automobile trade shows
in the world. It has become a showcase for state-of-the-
art mobility because inrecent years the car has devel-
oped more and more into a medium in which different
future aspects complement, network and connect. It is
not without reason that the slogan of this year s IAA is
mobility connects.

editorial

Unfortunately mobility not only connects, but also
causes ri s, particularly in congested urban areas. Ri s
between car and train commuters, between cyclists and
pedestrians. Instead of the desired harmony, reality seems
to be confrontation. The article Urban mobility highlights
how to get these fronts moving towards each other. A par-
agon for free-flowing city tra ¢ certainly a surprise for
many is the densely built-up, bustling city of Hong Kong.
We, too, wanted to know what other cities might learn from
the Chinese metropolis. More on this story on page 8.

Another reason to put mobility in the limelight is the
fascination that is associated with travel. Holidays provide
the most wonderful occasions to move. Some of you have
certainly caught trains, others took planes, cars or ships in
the past weeks or perhaps even a combination of these.
A few of you may also have jumped on your bikes and rode,
like the author in the story on traversing the Alps by moun-
tain bike. One popular destination is Route 66, arguably
one of the most famous roads in the world. For many of us,
this route is legendary, but unfortunately over the years it
has crumbled. This, too, is a topic we cover in tomorrow.

It would give us great pleasure if you could nd
sometime despite or even because of the moving times
we are living in  to dive into our tomorrow magazine.

e meém

Klaus Rosenfeld
Chief Executive O cer
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MODEL OF MOBILITY

More than seven million people scurry around the densely-packed precincts of Hong
Kong. And yet, according to one study, the city is leading the way in urban mobility.

We investigate the reasons.

= by Torben Schr der

— The number of people who live in cities is on the
rise. In 2007, more than 50 percent of the world s popula-
tion lived in cities. According to forecasts, this gure is ex-
pectedtoclimbto 70 percent by 2050. Explosionwarning :
gridlocked tra c, shortage of parking spaces, noise. But,
above all, air pollution is a major cause for concern. For a
long time now, the problem not only has implications for
known cases like Beijing, but also for cities in Europe such
as Stuttgart and Paris. In order to nd a solution to the

particulate matter in the French capital, the government
imposed a ban onvehicles. On one day, all cars with plates
ending in odd numbers were allowed to drive, the next day
cars with even numbers were permitted on the roads.

Air pollution is just one of many aspects that the
American management consultancy Arthur D. Little has
constantly monitored in a scienti ¢ study on urban mobil-
ity since 2011. Where is the public transport system most

TOP TEN OF THE SURVEY

1st place 58.2 points

HONG KONG

Very high use of public transport
Low number of cars/1,000 inhabitants
Smart card widely used as public
transport payment method

Cycle unfriendly

in the world

2nd place 57.4 points
== STOCKHOLM

Third largest cycle path network

Very low air pollution
Low death toll on roads
Very expensive public transport

3rd place 57.2 points
== AMSTERDAM

33% bicycle shareintra ¢
Second highest frequency of car
sharing worldwide

Low air pollution

Low use of public transport
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obstacles like mountains, valleys and bodies of water, as
well as extreme climatic fluctuations and cash-strapped
residents. The challenge in Hong Kong lies in the rela-
tively high population density. 7.1 million inhabitants live
in an area covering just 1,100 square kilometers. That's
6,400 people per square kilometer. The population density
alone of Hong Kong Island  the historical, political and -
nancial hub isjustover 16,000 people per square kilome-
ter. By comparison, the ratio in Hamburg is around 2,300.

And it is not just the people living in Hong Kong
who have to get around, but millions of visitors, too. In
2014, Hong Kong welcomed 47 million tourists, that s al-
most seven times the population. Thanks to tax advantag-
es, the Chinese neighbours, in particular, use the former
British colony as a shopping paradise day a er day. The
solution to the tra c chaos threat is an almost perfect-
ly designed, developed and well-functioning system of lo-
cal public transport (LPT). The study conducted by Arthur
D. Little found that public transport made up 64 percent
of the choice of transport, or 92 percent including pedes-
trians. Only eight percent of the population used bikes or

attractive nancially, where is the best road network in-
frastructure, where do the least number of road deaths
occur using 84 cities from all over the world as a basis,
these and many other questions are answered. The sur-
prising winner: the Chinese Special Administration Zone
Hong Kong.

Urban planners and builders must give thought
to a wide variety of prerequisites, such as geographical

4th place 56.4 points 5th place 56.0 points 6th place 55.6 points
== COPENHAGEN == VIENNA K= SINGAPORE

+ World s safest public transport network High use of public transport + Very high use of public transport

+
+ Lowest number of cars/ + Buses with LPG + Low number of cars/1,000 inhabitants
1,000 inhabitants in Western Europe + Bike City afuture project + Smart card widely used as public

+ Many cyclists — Smart card not available as transport payment method

— Expensive public transport public transport payment method — High death toll on roads
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private cars. In most large European cities, the proportion
of cars amounts to 40 to 70 percent, and in some American
cities that percentage can even reach 90.

The number of cars per capita in Hong Kong is one of
the lowest of the study: 73 per 1,000 inhabitants. In West-
ern Europe and the USA the ratio is around 500 vehicles.
One reason for minor role of the private car can be at-
tributed to the lack of do-it-yourself mentality. The aver-
age Hong Kong Chinese lets someone else do it for them.
She gets her new purchases delivered, his new floor laid,
and their housekeepers organize the essentials. The car
as a mode of transport is simply not necessary. Moreover,
the car is by far not the fastest means of getting around a
megacity like Hong Kong. It simply makes no sense to

7th place 55.4 points
i I PARIS

+ 2,000 electric cars for car sharing worldwide

drive to work, as is customary in Europe. Those who do
own acar mainly use it for excursions into the countryside.
In the inner-city areas, people can get around faster and
more easily on foot and by using the well-developed pub-
lic transport system.

Minibus express

8th place 54.7 points
Ed ZURICH

The closely-meshed network of the public bus
system is reinforced by a range of private providers
so-called minibuses. The vans carry signi cantly less
passengers and do notruntoa xed timetable. They usu-
ally cover greater distances from one corner of the city
to the other. A shout lets the minibus driver know when

9th place 53.2points
== LONDON

+ Very good subway network + Very good subway network + High use of public transport
+ Third highest frequency of bike + Extensive cycle path network + Smart card widely used as public
sharing worldwide + Third highest frequency of car sharing transport payment method

+ High frequency of bike sharing

— High air pollution — High number of cars/1,000 inhabitants 1 — Very long commuting time
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ORDERED CHAQOS

Why worry about regulations when everything works itself
out anyway. For example, in Meskel Square in the Ethiopian

capital of Addis Ababa.

passengers want to hop on or o . Above ground, this is
the fastest and most convenient form of transport. More
of a tourist attraction than an e cient mode of transport
is the tram. The double-decker Ding Ding operates exclu-
sively in the north. Ferries are used to cross Victoria Har-
bour. Like in most major cities, a taxi waits at every Hong
Kong corner. The secret of a well-functioning passenger
transport system in large cities is diversi cation. A study
by Schae ler on urban mobility also comes to this con-
clusion. Intermodal transport, which means switching
between di erent modes of transport, will be a matter of
course in the future, says Heinrich Sch perk tter, Head
of Innovations Management at Schae ler and initiator of
the mobility study.

However, the star of local public transport in Hong
Kong is the subway. It is fast, reliable and excellently net-
worked. In Hong Kong s congested areas, the next station
is no more than ve minutes away on foot. At peak hour,
the trains on the ten lines run every 90 seconds. Still, itis
not uncommon for passengers to let several trains pass
before managing to nd room inside. For these well- lled
wagons, the railway employs so-called pushers to pack
people into the trains. Despite the mass processing,
everyone shows consideration for each other. The scarce
seats a subway compartment features predominantly
handrails  are reserved for the elderly and mothers.
Chaos or even panic just doesn t happen.

Public transport tickets as currency

Guaranteeing the smooth running of the subway
is its payment method. There are no monthly or annual

9th place 53.2 points
== HELSINKI

+ Most extensive cycle path network in the world

+ Smart card widely used as public transport
payment method

+ Low air pollution

— Virtually no bike sharing service

tickets and, since 1997, cash transactions are no longer
accepted for single tickets either. The only way to pay is
by Octopus card. The subway operator Mass Transit Rail-
way (MTR) is regarded as the inventor of this technology.
It works like a prepaid ticket. Users can obtain it almost
anywhere, pay a deposit, and top it up with extra cred-
it as needed. In the subway stations there are devices
that read the card s chip and a barrier opens. The sys-
tem calculates the exact amount depending on the sta-
tion. There is no need for inspectors, and there are no
free rides. The success of the Octopus cards was so huge
that the method of payment has spread. Now, they are
also accepted on buses as well as in many convenience
stores, supermarkets, fast food restaurants and caf@s.
More than 24 million Octopus cards are in circulation. Of
the twelve million daily transactions, passenger trans-
port accounts for 75 percent.

But even an exemplary example of urban mobility
like Hong Kong also has its weak points. When it came to
car sharing, bike sharing and expanding the cycle path
network, the creators of the study awarded each category
zero points. The fact that the push bike is almost non-exis-
tent as a means of transport is again due to the high popu-
lation density. The sidewalks are packed with people, the
streets are crammed with taxis and buses. Bikes paths
simply don t exist. Many Hong Kong Chinese don t even
know how to ride a bike because it was never part of their
upbringing at home or at school.

A more commonplace sight is people pushing hand-
carts. These are neither homeless people nor junk deal-
ers, but couriers. On foot or even by train, they deliver
their goods on time. That s Hong Kong.

THE AUTHOR

Torben Schroder has tackled many dif-

ferent types of transport possibilities on

his trips to cities around the world. He is

also a diligent public transport user in his

hometown Hamburg. The editor for the
Speedpool Agency got an even deeper insight into Hong
Kong life a er talking with local Hong Kong Chinese Tsen-
Yang Kwong.
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ELECTRO IS
COOL! BUT ...

Electric cars are in fashion. But hardly anyone is buying them.
Falling prices, increasing cruising ranges and additional incentives
could spark demand amongst the E-generation, say experts. Until
then, plug-in hybrids are the stopgap measure to electromobility.

= by Michael Specht
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— Only a low swoosh can be heard, but the accelera-
tion is as punchy as that of a Porsche. Anyone who has
stepped on the gas, sorry, accelerator pedal, is not only
completely amazed but wildly enthusiastic about the dy-
namics. Electric cars are simply great fun. If this were the
only buying criterion, the roads would be crammed with
them. And knowing that they are good for the environment
just adds to the driving pleasure. No burned fuel, no oil
changes necessary, no exhaust fumes fouling up the air
at least not when the electricity for the green cars is gen-
erated from renewable sources such as solar, water or
wind power.

But in reality things look quite di erent. In Germa-
ny, for instance, the home of automotive global players
like Audi, BMW, Mercedes-Benz, Opel, Porsche and VW,
electro-vehicles populate the roads in homeopathic dos-
es. One is more likely to see a Ferrari than a BMW i3. Last
year, 25,300 electric cars were registered. That s more
than poor, says acclaimed automobile expert Prof. Fer-
dinand Dudenh er. For the rsthalf of 2015, the Federal
Motor Transport Authority (KBA) Flensburg reported over
1.6 million new car registrations, but only 4,633 of those
were electrically driven. A quick calculation reveals that
this equates to about a 0.3 percent share. Combined with
plug-in hybrids (4,979 units) cars that can be pow-
ered by both electricity and combustion engines the
two segments together fail to even pass the one percent
mark. And the gures in most industrialized nations look
just as pitiful.

Why? The most common complaints are range too
short and purchase price too expensive. Next on the
list of objections: too few public charging stations, no
state support and impractical asamaincar. For better
or worse, even industry experts have to nod in agree-
ment. Under realistic conditions, most E-cars manage
between 130 and 160 kilometers, as long as neither

> That is more than poor

Prof. Ferdinand Dudenh
electric cars in Germany

er about the number of

air-conditioning nor heating are running. In winter, the
range can sometimes fall under 100 kilometers. This is
simply not enough for many motorists, even if, as statis-
tics underline, 80 percent of their daily commute is less
than 50 kilometers. And one should not underestimate
the psychological e ect, the so-called range anxiety,
the fear of being le stranded on the side of a lonely
country road with a dead battery.

E-cars as eco-status symbol

Another obstacle is the purchase price. Through
their expensive lithium-ion batteries, electric cars cost
around 10,000 to 15,000 euros more than their perfor-
mance-comparable pendants with combustion engines. It
is impossible to reduce this additional cost through lower
running costs (under ve euros per 100 kilometers). The
fact is: those who buy an electric car don t do the math.
They simply want to demonstrate to their fellow man:
look, | m a sustainable, progressive, green sort of person.
And that is worth the high additional cost to me.

Recharging according to comprehensive analyses
by manufacturers is generally done at home. Although
there are now over 5,000 charging stations throughout
Germany, these are o en busy or a diesel or petrol ve-
hicle has blocked the space. Or the charging station
is useless because it doesn t belong to the provider
whose chip card the e-car owner has in his wallet.

Apart from that, the e-car has no special parking
advantages in the city over conventional cars.
There are no free parking spaces, and the bus




ELECTROMOBILITY
NORWAY

Norway is a pioneer when it comes to electromobility. Based on the number
of inhabitants, there is nowhere else in the world with more electric cars. And
nowhere else are e-cars more subsidized. Vehicles bearing the EL number
plate can park in the city for free, are not liable to pay transport costs on fer-
ries, can recharge at public charging stations for free, use the bus lanes and
don t have to pay a congestion charge in cities (up to ve euros a day). Models
like the Tesla S luxury sedan from America have almost the same registra-
tion numbers as a traditional VW Golf. No wonder: electric cars are exempt
from taxes and duties. The surcharge compared to a conventional car is
reduced to almost nothing. Plug-in hybrids are also subsidized, albeit to a
lesser extent. The reason for this is the weight of the battery. Bus lanes are
also taboo for plug-in hybrids. By 2020, at least 200,000 electric vehicles
and twice that number of plug-in hybrids are expected to roll along Norwe-
gian roads. Because charging stations are o en occupied, Oslo is planning
various parking facilities in the inner city area that are reserved exclusively
for electric cars. As far as energy is concerned, Norway is in an enviable posi-
tion. 98 percent of their electricity is generated from hydropower. E-cars are
virtually CO; neutral.

and taxi lanes are still out of bounds. The only government
concession in Germany at the moment is the ten-year ex-
emption from paying motor vehicle tax. An item worth
around 100 euros per year.

Goodies from the state help

All in all, these are not the best prerequisites in
achieving the o -quoted number of one million electric
cars on German roads by 2020 a gure that the federal
government announced in 2009. Germany aims to become
the leading market for electromobility, declared Berlin.
From a political stance, nothing has happened yet. In the
German Federal Republic there is still only a tiny niche for
electric cars and plug-in hybrids despite an extensive
choice. By the end of the year, almost 40 models will be on
the market. Lacking are direct incentives for buying.

Overseas markets are doing better in this regard, with
some e-car buyers receiving he y support: either through
purchase discounts, tax bonuses, special depreciation al-
lowances, free parking in cities, free recharging, access to
bus lanes, and more.

E-role Norway

In no other European country are more electric and
plug-in cars sold than in Norway. The market share is
13.7 percent. Incentives ensured that the Tesla S ranked
second on the new registration list a er the VW Golf
last year. Purchasers of a Tesla model save a whopping
60,000 euros in luxury taxes. Moreover, VAT charges of
25% are dropped. The Scandinavian country has set the
year 2020 as the goal to achieve a fleet consumption of
newly-registered passenger cars of only 85 grams of CO,
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per kilometer. Recently, they reached the threshold of
100 grams. No other country has matched this.

The flipside of the coin, however, is that the bus
lanes that electric cars are permitted to share are now
overcrowded. In addition, e-drivers must expect queues
at charging stations. Now, the Norwegian government is
considering cutting back on the sales incentives. From
January 2018, e-car owners may have to pay 50 percent in
road taxes, increasing to 100 percent from 2020.

The Netherlands, Europe s number two when it
comes to electromobility (3.3 percent share), also con-
siders a gradual cutback on bonuses. Previously, the -
nancial carrot was simply too big. Business customers
are the predominant users of the state s incentive pro-
gram, and none more than taxi drivers. Those who head
out to the taxi stand at Amsterdam s airport should not
be surprized to nd one or two Mercedes E-class models
lining up amongst ten other taxis. The rest are Tesla, Toy-
ota Prius or Nissan Leaf. Moreover, in many car parks,
electric cars can take a space and recharge for free. The
undisputed leader in the eld of electromobility is the
USA, above all California. As early as the nineties, the
government of California introduced the Clean Air Act in

an attempt to force carmakers to o er a certain percent-
age of their new vehicles as Zero Emission Cars. The pro-
jectfailed due to lobbying by the Big Three from Detroit:
General Motors, Ford and Chrysler. As far as they were
concerned, the ratio of investments to return was sup-
posedly incompatible. They even threatened the govern-
ment with bankruptcy.

Notable US success from E-carmaker Tesla

These days in California, it is cool to drive an
electric car. The Tesla S attracts more admiring
looks on Rodeo Drive in Beverly Hills than some
Ferraris. In its segment (luxury sedan), the Tesla
ranks second in the registration statistics be-
hind the Mercedes S-class. Washington subsi-
dizes the purchasing of a Zero Emission Car by
more than US$5,000. And the state also gives
other incentives. Currently around 280,000
electric and hybrid cars are out on US high-
ways. Almost half of these were registered
in 2014 alone. But the initial goal to have
one million whisperers on US roads by
the end of the year has also failed.

In California, the Tesla S ranks second
In the luxury segment
behind the Mercedes S-class.



NEW YORK ELECTRO TAXIS

Inthe largest metropolitan region of the USA, a third of all taxis are expected
to be electrically powered by 2020. Four years ago, Nissan won a prestigious
contract. The Japanese manufacturer was commissioned to supply the world
famous New York taxi fleet with small NV200 vans. The contract runs until
2023. Nissan will deliver 13,000 vehicles. Moreover, plans are in the pipeline
for an electric version of the NV200. The city aims to nd out just how durable
electric cars are. Tests are currently underway with six Nissan Leaf models.
The driving force behind this electric taxi initiative was the former mayor of
New, York Michael Bloomberg. He had the vision that by 2020 one in every
three New York taxis would run on electricity. Rapid-charging stations should
fully recharge the e-taxis within just 30 minutes.

global
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Specialists cite low fuel prices as the main reason for
the weak performance.

Fuel prices subsidize
electromobility in China

China, now the largest automobile market in the
world, wants to plug in. For very good reasons. Number
one: there s something in the air. Millions of cars pollute
large cities such as Beijing, Shanghai, Shenzhen and
Guangzhou. So-called NEVs, or New Electric Vehicles,
are expected to bring long-term relief. For this reason,

below). Thanks to these measures, China has become
the largest sales market for electric cars and plug-in hy-
brids. Last year, 75,000 NEV models were registered for
the rst time. And it s trending upwards. Infrastructure
has also received a major nancial injection. Now, on a
600-kilometer stretch of highway between Beijing and
Shanghai, a rapid-charging station is positioned every
50 kilometers. With enough power to fully recharge an
E-car within half an hour. Other stations along important
routes are under construction. Chinas investment in
electromobility is predominantly nanced through in-
creased fuel prices. The drivers of conventional cars end
up paying for the advancement of alternative drive sys-
tems. A model like that would very likely come up against

resistance in some countries.

NEVs receive massive support from the state (see box

HOW CHINA ADVANCES
ELECTROMOBILITY

Tax bene ts, subsidies, registration easements, and other privileges in Chi-
na, electromobility enjoys considerable support. Some examples: acording
to the price list, the BYD Denza electric car, developed and produced in con-
junction with Mercedes-Benz, costs 369,000 CNY (around 50,000 euros), but
the actual purchase price in Beijing is 261,000 CNY. The reason: the subsidy
there currently amounts to 108,000 CNY, with national and regional author-
ities splitting the shortfall y- y. In Shenzhen, that gure is 114,000, in
Shanghai 94,000 CNY. Normally, buyers are liable for a ten percent so-called
Purchase Tax, NEVs (New Energy Vehicles), however, are exempt from this.
Likewise the Vehicle and Vessel Tax. In Beijing, a license plate lottery is held
every month. This makes the approval of passenger cars tted with combustion
engines very di cult, usually even impossible. NEVs have their own lottery
with very good winning chances. Moreover, conventional cars must be le at
home one day a week, NEVs don t. In Shanghai, number plates are auctioned
costing up to 10,000 euros. For NEVs, these license plates are free. This sup-
port only applies to locally-produced vehicles. Reason enough for Mercedes
to launch a joint venture with BYD (Build Your Dream) in the development and
production of the Denza.
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CONCEPT FOR CHINA
SCHAEFFLER EFFICIENT FUTURE MOBILITY CHINA

In the next 15 years the automobile combustion engine  This module is suitable for universal use in many types
will still dominate, but electricity will come increasing-  of transmission.
ly more to the fore, says Peter Gutzmer, Board Member
for Development at Schae ler AG. Schae ler underlined For Schae ler, China could become the largest mar-
how this is feasible for one of the world s largest auto- ket ever. By 2020, the populous republic aims to
motive suppliers at the Auto Shanghai 2015 trade show reduce its average fuel consumption by a third
in China last April. A popular mid-size sedan with down-  compared to 2013, from 7.3 to 5.0 liters per 100
sized three-liter petrol engine (92 kW/125 hp) and six- kilometers. Experts believe that without electri-
speed dual-clutch transmission serves as a technology cation of the drivetrain this step will be di
flagship in China. Conti supplies the power electronics.  cult to achieve. Development head Gutzmer
The complete hybrid module, developed by Schae ler, sees potential, especially in low cost hybrid
including vibration damping, start-stop system and en- technology, or in other words: recuperation
ergy recovery, produces 42 kW/57 hp. The Schae ler via 48 voltsin combination with a range of
sedan runs solely on electrical power up to 120 km/h. 25 kilometers on electric power.
Drivers have three modes to choose from: hybrid, sport
and EV. Compared to a conventional petrol-powered se-
dan, the concept car uses up to 57 percent less fuel. We
want to demonstrate that we re capable of developing all
plug-in hybrid technology components locally and to pro-
duce it regionally, as well, says Gutzmer. Schae ler
is already manufacturing the so-called P2
hybrid module in Anting near Shanghai.

O —

THE AUTHOR

What are the strengths and, more importantly, the weaknesses of an electric car? Writer
Michael Specht wanted to nd out himself: in an experiment over 20,000 kilometers at the
wheel of a BMW i3.

Loud is out. Never again a car with a combustion engine, concluded Specht over a year ago.
And the perfect e-machine for him: the BMW i3  a high-tech ride with carbon body, lavish
styling and an ultra-modern concept. No pollution, no smell, no noise. The price tag, however,
starts at 35,900 euros. Add a few extras and it quickly reaches 45,000 euros. It is no surprise
that so few i3 cars are on the road.

On the other hand, one can savor the exclusivity and the almost soundless and brawny acceleration. A er just a few
weeks, the Hamburg journalist could no longer imagine ever wanting to drive a conventional car again. Even one putting
out 500 hp.

The nal cost of the i3 adventure could be determined a er 18 months. Specht s average fuel consumption: 11.9 kWh/100
km. Energy including charge loss: around 15 kWh/100 km. Driving distance: 20,000 kilometers. With the current energy
costs at 27 cents/kWh, this adds up to about 800 euros. It would be di cultto nd a worthy equal in individual mobility
in his German homeland, certainly not with a 170 hp car. Workshop/service costs to date: zero. The i3 electric engine runs
virtually without any wear. Oil changes are unnecessary. Specht is a convert: | Il stick with electricity. Because | believe
that, despite the disadvantages of the battery, this is the future of automotive transport.






SUPER SUPERTANKER

‘Jahre Viking, the world’s largest oil tanker to date, rst set
sail across the oceans in 1975. A er being extended in 1980,
the ship reached today’s unrivalled dimensions of 458.5 me
ters in length, 68.8 meters in width and a draught of 24 me
ters. The ship’s hold consumes as much as 564,000 tonnes of
oil. The problem: the ‘Viking’ was too bulky for the important
waterways such as the Panama or Suez canals. In addition,
a stopping distance of six kilometers limits the operational
areas even further. When environmental protection regula
tions also got in the single-hull tanker’s way, it cast anchor
and served as floating tank storage between 2004 and 2009
before scrapping began in 2010.

CONTAINER GIANT

The ‘CSCL Globe’ shoulders a near unbelievable 19,100 containers on
its back. At 399.67 meters in length and 58.60 meters wide, the gigan
tic freighter is currently the world’s biggest and longest container ship
in operation. On its transport route between Europe and the Far East,
the ‘CSCL Globe’ is propelled by a powerful 77,227-hp two-stroke MAN
diesel engine. In this aspect must the ‘Globe’ sadly concede: the ‘Emma
Meersk’ and its sister ships plough the world’s seas with 109,000 hp

two-stroke diesels.

FIRST SOLAR CIRCUMNAVIGATOR

Around the globe at sea — only with solar energy. Built in Kiel, the cat
amaran ‘Taranor PlanetSolar’ achieved this previously unmatched feat
in 2012. The futuristic looking ship completed the 60,000 kilometers
in 584 days, 23 hours and 31 minutes. On their circumnavigation, the
ve-person crew was reliant on the energy supplied by 38,000 solar
cells. When the sun shone, the 31-meter long catamaran ploughed
through the waves at six knots. In bad weather and darkness, the te
serve batteries propelled the ship for another three days. By the way,
the name Taranor originates from the Lord of the Rings novels and

means ‘Power of the Sun.



DEEPEST DIVE

On January 23, 1960, the submarine ‘Trieste’ reached Challenger Deep in the Mariana
Trench. The measurement instrument showed the two-man crew of Jacques Piccard and
Don Walsh a depth of 10,916 meters. To this day, no submarine — manned or unmanned —
has dived deeper. Filmmaker James Cameron (‘Titanic’)

also failed in his attempt to surpass the probably all-time

record. With his ‘Deepsea Challenger’ (photo le), he

reached 10,908 meters. However, the three hours he spent

on the ocean floor was considerable longer than his two

predecessors did in the 1960s. While humans would sim

ply be crushed at this depth with a pressure exceeding one

tonne per square centimeter, there are animals in the deep

sea that withstand these extreme conditions.



FASTEST BOATS

The speed record set by Ken Warby
and his ‘Spirit of Australia’ in 1978

has existed for almost 40 years now.

Propelled by a jet turbine, the home

made wooden boat skips across the
water at 275.98 knots (511.11 km/h).
The fastest sailing ship was not quite
as fast. However, ‘Sailrocket 2,” which
glides over the water like a hydre

foil boat, still reached 65.45 knots
(121.21 km/h) in 2012.

LONGEST CRUISE LINER

At a length of 362 meters, a width of 47 meters and
a draught of 9.1 meters, the ‘Allure of the Seas’ is
the world’s biggest cruise liner and, due to con
struction tolerances, a hand’s width bigger than
the identical sister ship ‘Oasis of the Seas.” Up to
5,400 guests bustle on 16 passenger decks. In ad
dition to a ‘Central Park’ with 12,000 real trees, the
floating small town provides the usual cruise ship
luxury and also a 25-meter high rope slide and an
arti cial wave machine for surfers. All of this would
make the good old ‘Titanic’ sink alone through
envy — without an iceberg. The two jumbos ply their
trade in the Caribbean and Mediterranean Sea.



BIGGEST MEGA YACHT

Superlatives bring great prestige speci cally in the area of private
mega yachts. The Russian oligarch Roman Abramovich had good reason
to be annoyed a er completion of the ‘Azzam.” The 180-meter construc
tion launched in 2013 by the Bremen based Liirssen shipyard for Sheik
Khalifa bin Zayed Al Nahyan from the United Arab Emirates topped his
‘Eclipse’ by 18 meters. It remains to be seen whether Abramovich can still
brag about owning the world’s most expensive yacht, because reliable
information is shrouded in secrecy. Purchase prices of around 800 mil
lion euro circulate for both ships. However, for both boats this lo y sum
includes a submarine and a missile defense system onboard.



BIGGEST FLOATING OBJECT

488 meters long, 105 meters high and a water displacement
similar to the six biggest aircra carriers all together — the
‘Prelude’ is the largest floating object capable of maneuver
ing itself. Equally monumental: the construction costs of over
10 billion euro. The mix of drilling rig and tanker should start
operation o the West Aus

tralian city Perth in 2015.

It should retrieve, process

and store natural gas. To

liquefy the natural gas, the

‘Prelude’ needs 50 million

liters of waterevery hour.

OLDEST SHIP

The frigate ‘USS Constitution’ com

missioned in 1798 is the world’s
oldest seaworthy ship. Because can

nonballs allegedly rebounded from

the thick Virginian oak sides of the
ship in combat with the British frigate

‘Guerriere’ in 1812, the three-master
bears the nickname ‘Old Ironsides.’
During its days as an active warship,
the ‘Constitution’ armed with 55 can

nons sank or scuttled 35 enemy ships,
the majority of them English. At that
time, 450 men crewed the US Ma
rines’ flagship, today it is 55. To serve
on the museum ship today is regard

ed as a special distinction.

SCHAEFFLERI SEA

Schae ler bearing technology is also an integral part of the shipping
industry. For example, in the giant cruise liner ‘Celebrity Solstice’ that
made its maiden voyage in 2008. Two axial and one radial spherical roll
er bearing from FAG per power unit ensure that the largest ship built in
Germany at that time accelerates to a speed of 24 knots (45 km/h), steers
safely and can be stopped with pinpoint accuracy. Minimal wear and low
friction running make an important contribution to the e cient, low main -
tenance propulsion. However, Schae ler expertise is not only in demand
in the drive eld. Bearings are also used during loading and unloading — the majority under the toughest condi
tions. Like on the world’s largest working vessel ‘Pioneering Spirit’ (photo). Schae ler supplies over 240 bear
ings with an external diameter of between 400 and 1,060 mm for the ‘Topsides Li System, the lever mechanism
for oil drilling platform superstructures. The 382 meter long and 123.75 meter wide ‘Pioneering Spirit,” which
was launched as ‘Pieter Schelte’ in 2013, is furthermore the biggest ship ever built according to gross tonnage
(403,342 GRT) and width. The total cost of the ship used for pipeline and drilling platform construction was esti-

mated at three billion US dollars.

In cooperation with ABB, Schae ler adapted its fully variable valve control system UniAir found in car engines to
suit the large 500 kW plus engines used in shipping. Combined with an ABB high-pressure supercharger, the UniAir

system considerably improves the e ciency of the power plant.
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