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|  ABSTRACT

Problem Area

With the introduction of the Bugatti Veyron in 2005, a 
new breed of sportscars was born: the hypercar. It was 
celebrated as a technological masterpiece, its todays 
hybrid counterparts, the McLaren P1, Ferrari LaFerrari 
and Porsche 918 Spyder were named the ‘holy trinity’ of 
sportscars. However, only a few hundreds of these cars 
will ever be built, and most enthusiasts will only be able 
to experience their performance in the virtual world in 
a racing simulator. The few lucky owners though face a 
similar problem: These machines are so fast and their 
traction limit is so high that they can hardly be driven 
flat-out on open roads, which turns many of them into a 
track-only toys or garage queens. 

Other, more high-volume manufacturers also produce 
versions of their models with ridiculously powerful 
engines - similar to the era of the muscle cars in the 
late 60ies. In some cases, it seems that this is more of 
an engineers game of numbers, a marketing strategy 
or a method to please the ego of the companies’ board 
members.  

The fun of sportscar driving however is where the 
driver and or the machine reach their physical limits 
- in speed, revs, reaction time, grip and g-forces. 
Finding and riding along on this edge is the challenge 
of driving a sportscar, and this project claims that this 
can be brought back to a level that is far below that of 
hypercars.       

The challenge of this project is therefore to develop 
a car that can deliver an exciting, memorable driving 
experience with less financial, energy and material 
resources. At the same time, in an age of Uber, Lyft 
and the advent of autonomous vehicles, this car should 
attract younger customers to keep the following 
generations interested in the driving aspect of cars, a 
key factor in the emotionality that ultimately leads to 
higher profits for the manufacturer and above all, an 
exciting leisure time experience for the customer.   

Design process 

The design process used is fairly traditional, starting 
with a research phase, an ideation phase which is being 
followed by a refinement phase and ultimately the 
execution of the design in form of a physical scale model 
and digital renderings.

However it needs to be stated that the availability of 
VR reviews already has a very positive impact on the 
design workflow. Many design solutions, ergonomics 
and proportions were modeled directly in 3D and 
immediately tested in VR, similar to a continously 
updated 1:1 clay model in the industry.  

Final result

The final result is a lightweight sportscar that makes 
most out of its limited power resources. Not only does 
it use state-of-the art technologies and materials to 
be as efficient as possible, it also boosts the driving 
experience with several innovative design solutions.

The styling is modern and in line with Porsche’s 
carefully developed current design DNA, but also links 
to the past. Connaisseurs of the Porsche heritage will 
find several references to models from the past, yet 
all these elements are respectfully interpreted in a 
contemporary yet timeless way.  
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demand car sharing instead of maintaining their own, 
private car.

These major changes will be highly appreciated by the 
majority of customers and will open new customer 
groups, as they lead to less impact on the environment, 
more time that can be spent on other things than 
driving, higher road safety, and more freedom and 
spontanity when choosing their mode of transportation.

There is however a group of customers, that might not 
be considered as beneficiaries, which is the group of car 
enthusiasts. These are people that admire the technical 
complexity of todays drivetrains and their required 
maintenance, enjoy the act of driving as a thrilling 
leisure time activity and therefore have a high emotional 
bond to their own, eventually customized vehicle.

As numbers of driving-license holders are dropping 
each year and other products or ideals have replaced 
the car as a medium of self-expression, it might seem 

questionable wheather this group of enthusiasts 
will survive at all or at least be large enough to be 
considered as a relevant target group by future car 
manufacturers.

On the other hand though, cars are still attractive to 
younger generations, and therefore the automotive 
industry has a chance to keep this interest alive. 
Car enthusiasts mingle on a vast number of social 
media platforms, traditional TV shows and youtube 
channels successfully deliver car related content to 
a large audience worldwide, and racing video games 
continue to sell on different platforms. In late 2016, 
former ‚TopGear‘ hosts Jeremy Clarkson, Richard 
Hammond and James May started their new show 
„The Grand Tour“ on Amazon prime and scored a huge 
success. At the same time they launched ‚Drive Tribe‘, 
a social media platform that, within days, attracted 
ten thousands of car enthusiasts around the world. 

too. Porsche is a great example how a product that has 
a high quality and high development costs can be sold 
with a high profit at relatively low overall production 
numbers. Sportscars are bought with the heart instead 
of the brain and therefore, the pricetag often plays a 
smaller part in the customers consideration. 

Some enthusiasts fear that the shift towards 
autonomous vehicles will lead to a de-gamification of 
the automobile. Although it was of course initially not 
intended as a sporting good or toy for grown-ups, it 
did not take long until automobile races were held and 
so-called „Gentlemen Drivers“ had turned driving into a 
leisure time activity. During the past 100 years, this has 
grown into a sport or hobby for generations and the „car 
culture“ has a notable impact on popular culture as a 
whole.     
However, with society‘s shift in the mindset towards 
luxury products, the sportscar needs to change aswell. 

When analyzing the events in recent years, the 
automotive industry is currently facing three major 
changes that will further evolve within in the next years. 
First of all, the electric drivetrain is gaining more and 
more momentum, and it can be predicted that, after 
a tipping point has been reached, the major number 
of passenger vehicles will be powered by electric 
drivetrains. 

The second change is the development of autonomous 
driving technology. What has started with the 
introduction of more and more sophisticated driving 
aids in the ‚90s and 2000‘s has already led to semi-
autonomous systems today and will eventually enable a 
car to drive itself in the not so far away future. 

The third big trend is a shift towards a more holistic 
approach to the idea of individual transportation, 
for example car-sharing systems. With the ongoing 
urbanization, parking space within cities has become 
scarce and more and more people rely on practical on-

While some of the both user and professionally created 
content deals with oddities of all kinds of cars, the 
main focus is on high performance sportscars, their 
technological exceptionality and the experience of 
driving them.  

The car manufacturers also have a high interest 
in the survival of this community and the cars they 
admire. Today still, sportscars can be great brand 
embassadors. Therefore, start-ups like Faraday Future 
and NIO (NextEV) recently launched their brands with 
hypercar concepts to showcase the companies design 
language, ambition and expertise. Furthermore, along 
with an engagement in motorsports, they can serve 
as a technology carrier, in a sense that new, expensive 
technologies or materials can later, when costs 
eventually drop, trickle down into smaller and more 
affordable mass-market products. When done the right 
way, sportscars can be sold with a high margin of profit, 

Excess and wasteful behaviour are contradictory to 
a sustainable lifestyle and therefore often no longer 
tolerated, and a new, more tasteful and considerate 
understanding of luxury is on the rise. Today, after a 
small bump due to the recent recession, power output 
of sportscars has reached an inflationary level - this 
is in strong contradiction to societies call for more 
sustainable individual transportation.    
 
This project shall discuss how the idea of the sportscar 
can be transferred into the future, so that the driving 
experience that enthusiasts value today can be 
preserved for future generations. This will eventually 
come down to an exercise in reduction: How can a 
memorable driving experience be delivered with less 
material and energy consumption? How can design 
influence the perception of driving pleasure? How can 
design help to shape the technology that enables this 
experience? 

|  INTRODUCTION

Three Columns of Change for the Automobile in the Future
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Less is still a lot.

Personal Motivation

When I was three years old, my granddad, who had 
worked for Porsche as a race mechanic and production 
car test driver for his entire career, took me to the 
Porsche Museum, which was back then nothing 
more than a big garage, for the first time. From him, 
I learned how engines work and later how to work on 
my own cars aswell. Many years later I had the chance 
to do an internship in the Porsche Design Studio in 
Weissach. I felt that there is a certain magic in the 
roots of this company and the products they make, that 
I really admire. It is not only the drive for quality and 

|  PERSONAL MOTIVATION

perfection, but also the craftsmanship and consistency 
in the design that has developed over the last decades. 
Porsche cars have never been the most powerful or 
most exuberant, luxurious cars and have often taken the 
role as the underdog, which makes them very likeable. I 
consider myself a car enthusiast, and with this project, I 
would like to show my understanding of and my curiosity 
for a pure, yet considered driving machine.

This project is my love letter to the sportscar.

1000 kW
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Former Hillclimb Track
Schauinsland, Black Forrest, 
Germany

|  PROCESS
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1.1. Arrival of Autonomous Cars

The car industry and several tech companies are putting 
a lot of effort into the development of driverless cars, 
and the advancements in only a few years from Tesla‘s 
Autopilot, Uber‘s autonomous test vehicles and the 
Google car look very promising. It is not hard to believe 
that fully autonomous cars are possible, it is already no 
question that they are superior to human drivers, and 
it is quite reasonable to believe that, after having been 
assisted in driving by more and more driving aids with 
every generation, car owners will accept the idea that 
they give full control to the car in order to benefit from 
higher safety and more time and comfort. Prices for 
the required technology are dropping already, and so, it 
seems, most of the cars sold in the near future will be 
fully autonomous and not require a driver at all.

Why then would a Transportation Design student 
with a sane mind want to design a non-autonomous 
sportscar on top with a combustion engine as part of the 
powertrain?

1.2. Context

The car to be designed in this project is not for the mass 
market. Since the early 80ies, sportscars and standard 
cars have been merged in almost all categories, by 
creating cars called a performance sedan, such as the 
iconic BMW M5, or a „hot-hatch“, such as a Golf GTI, a 
Civic Type R or a Mini Cooper S. The idea of these cars 
is that only a few people have the ability or desire to 
own and maintain a practical or comfortable car, and 
another one that is very sporty and thrilling to drive. Up 
to now, it was difficult, but possible to create these jack-
of-all-trades performance vehicles, since the driving 
part was at the core of both the practical/comfortable 
and the sporty concept. The autonomous car however 
can change these communalities completely. No longer 
does the driver need to sit in the direction of driving, 

no longer he or she has to physically interact with 
controls. In order to fully benefit from autonomous 
driving technology, the interior has to change radically. 
This also means however, that after this change, the 
balancing act of a fully committed autonomous car and 
an engaging drivers car will be impossible or at least 
make not any sense anymore.

At the same time, as discussed in the introduction, 
enthusiast cars play an important role in a brands 
portfolio, not necessarily by production numbers or 
direct profit, but because of how they can shape a 
brands perception and desirability, as they help o project 
their characteristics on other models down the product 
range. The Nissan GT-R for example was initially sold 
at a very low margin of profit, but its popularity among 
the younger generation helps to sell other cars from the 
Nissan product range.  

1.3. Outlook

As a result, this development might lead to a split of 
these segments again. In such a scenario, the everyday 
commuter car might be a shared, on-demand vehicle 
and belongs to a service provider, who maintains and 
services the vehicle. The user profits from a variety of 
vehicle choices, on-demand availability and does not 
need to worry about parking, charging or servicing the 
car him- or herself. He or she is therefore less attached 
to this vehicle, but if he or she is interested, he or 
she can buy or also rent the product developed in this 
project. The ownership turns into a leisure time activity 
as the car can be maintained and maybe even serviced 
by the customer him- or herself. In combining these two 
approaches, a company like Porsche can offer the two 
cars as a package: The shared, probably autonomous 
vehicle covers the need for A to B transportation on 
a high level of sophistication, the personal sportscar 
is the cherry on top that can only be aquired with the 
subscription. It provides a thrilling, challenging driving 

experience not possible and also not desired in the 
shared, autonomous vehicle and strengthens the bond 
between brand and customer. Similar to the virtual 
Gran Turismo Concept cars that manufacturers provide 
to gamers today, the projected car turns into a brand 
ambassador and incentive for the target group.     

1.4. Why do we want to drive?

When designing a future sportscar with the arrival 
of autonomous vehicles already on the horizon, the 
ultimate question is  why we would bother drive cars 
ourselves in the future. Since the industrial revolution, 
humans have replaced themselves with machines or 
robots not only for a higher efficiency, but also for tasks 
that were too dull, too dangerous or too exhausting 
for humans, or when humans were for example not 
precise enough to do the job. There are assembly 
robots in factories, exploration robots in space, and at 
home washing machines and vacuuming robots do dull 
household jobs. Most of these factors such as safety, 
repetitiveness and precision also apply for driving, but 
for now, technology was simply not advanced enough to 
deal with the complex tasks of operating a car in traffic 
and weather, which left people with no other chance 
than driving themselves.

While driving in traffic or over long distances is mostly 
not very enjoyable, there are a lot of situations where 
driving can be a great experience.

First of all, driving a car gives the feeling of control over 
one of the most powerful machines most people ever 
operate, even if it is only a small city car. The control in 
direction is immediate and speeds are unmatched by 
human powered machines.

Driving a car is the ultimate freedom, which also 
demands decision making. A drivers mind is constantly 
challenged with a steady flow of decisions: when to 
stop, accelerate, change lanes, and so on. However, 
after years of experience behind the wheel, this does 
not result in stress, but much more in some kind of 
occupational therapy. While focussing on driving, a 
part of the drivers brain is preoccupied with executing 
known, not too demanding driving tasks, which let him 
or her forget about other tasks or problems he or she 
was worried about before, which can have a relaxing 
result.

Generally, a driver can take pride in living up to the 
responsibility required to drive a car. Most of the time, 
the average driver makes very little mistakes and 
reaching a destination safely is a rewarding, reassuring 
achievement.

Analogies to that can be found in the manufacturing of 
DIY furniture or in the preparation of food. Many young 
professionals for example find themselves in a financial 
situation where they could afford to eat out or have pre-

made food every day. Yet, many of them take their time 
on the weekend to cook for themselves. Like driving, 
cooking is a task that does require a certain amount of 
attention, but is not considered stressful. The result is a 
meal that has an individual character and the sucessful 
preparation can be regarded as a personal achievement.

Of course being driven by an autonomous car can 
already deliver an exciting experience, for example like 
in a rollercoaster. However, in a car, the former driver 
then turns into a passenger that can only react to the 
experience he or she is being exposed to. Driving the 
car yourself amplifies this experience drastically, since 
he or she has full and immediate control over future 
actions.

Driving a sportscar is similar to that, but on a higher 
level. When operating the car at the limit, all of the 
drivers attention is drawn to the driving task, leaving 
little room for other thoughts. Much like in a game 
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or any other sport, there is a mental and physical 
challenge to be met, for example to hit the corner apex, 
execute a perfect drift or hit the right point to change 
gears. The bigger the challenge, the bigger the learning 
outcome of these ‚exercises‘. This aquired skill through 
training is the reward, ultimately one of the very reasons 
for people to exercise. A good sportscar will give the 
driver adequate feedback on how to approach its limit. 
Here, a well-balanced setup comes into play, and an 
experienced driver can sense and predict the vehicles 
reactions, for example weather the car will under- or 
oversteer when the grip limit has been reached. Many 
senses are triggered while driving a sportscar. Engine 
and tire noises are heard, the acceleration can be 
seen, the change of direction stimulates the sense 
for movement and acceleration. This multisensual 
experience, along with being a status symbol or a 
cultural icon of style and technological finesse, is one of 
the key selling points for sportscars.

|  1. INITIAL RESEARCH

„The auto industry will change more in 
next five years than in the prior 50“

— Dan Ammann, President at General Motors

Challenge / Reward Model (developed by the author)
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Magnus Walker, L.A.-based 
collector of aircooled Porsches

1.5. De-Gamification of Driving

Seen from this perspective, the automatization of 
driving is pretty much the de-gamification of the 
automobile. Designers and developers spend a vast 
amount of time and effort in making everyday, often 
dull tasks more interesting and enjoyable for users, 
for example apps that help to motivate to exercise or 
to learn a new language, by challenging and rewarding 
them with game-like features such as quests, levels and 
high-scores. With automated driving, the great value of 
driving in the sense of entertainment and education is 
taken away completely - instead, manufacturers show 
in their autonomous lounge concepts that users can 
then do everything that is not related to driving, such as 
reading a book, resting or consuming digital media. But 
just because we don‘t have to drive the cars ourselves 
anymore does that mean we never want to do it again? 
In a broader view, this thesis shall question the direction 
the industry is heading towards. Up to now, the driving 
experience has been a significant part in the customers 
purchase decision and the industry will profit from 
keeping this unique and exciting experience built into 
their products in the future.     
 
1.6. Driver Assistance & Augmented Driving

With the introduction of autonomous cars, a lot of 
data is being generated for and by these vehicles. This 
includes static information such as highly detailed 
maps, especially developed by companies such as 
‚Here‘, but also live data that is shared among vehicles, 
such as their exact position, speed and heading, aswell 
as weather and road conditions, traffic, roadwork, 
and much more. Drivers of non-autonomous vehicles 
could benefit greatly from this information aswell, if 
it is delivered to the driver in a comprehensible and 
accessable way. This added information would be 
especially beneficial when the non-autonomous car is 
being operated at its and the drivers limits, and would 
add to the experience that can be delivered.

On a mountain road for example, where the view around 
corners is blocked by terrain or trees, the car could 
warn drivers of upcoming obstacles or traffic, or give 
green light for the driver to cut or drift around a corner 
if it can know for sure that there is no oncoming traffic 
ahead. In the context of a reduced amount of power 
available such as in this project, the maps detailed, 
three-dimensional terrain information could inform the 
driver where to apply additional power from a hybrid 
system before a downhill section, where the capacitors 
can then be recharged again.

Ultimately, this could lead to a system where the 
driver is given a certain freedom of decision making 
within a certain boundary controlled and defined by the 
autonomous system. This principle can today already be 
found in aviation. In Fly-by-Wire systems such as used 
in all Airbus aircraft, all pilot inputs are filtered through 

a computer system and are cross-checked with the 
so called ‚flight envelope‘, a framework of boundaries 
in which the airplane is considered to be operated in 
safely. 

1.7. Experience History

Great, scenic and challenging roads to drive the vehicle 
developed in this project can be found everywhere 
around the world. However, there are some patches of 
road, mainly in Europe, that have a special attraction 
to Porsche enthusiasts. These are the races of the 
50ies, 60ies and 70ies, which where often held on public 
roads, closed temporarily for the event. They include 
both round tracks such as Solitude Ring outside of 
Stuttgart, Germany, the legendary Targa Florio on the 
island of Sicily, Italy and hill climbs such as Gaisberg 
outside Salzburg, Austria, Schauinsland-Bergrennen in 
Black Forrest, Germany, and many more. These popular 
events attracted ten thousands of spectators and 
helped to shape the brands motorsport heritage. Due 
to safety and environmental issues, only a few of these 
competitions are still held today, but most of the tracks 
are still existing as public roads and can therefore be 
revisited and experienced with the cars from today. With 
its low weight and compact dimensions, the projected 
car is predestined for these narrow curvy hillclimb 
tracks. The car therefore also provides a business 
opportunity for Porsche and tourist institutions located 
around these historic places.  

1.8. Sportscar vs. Racecar

Another key aspect for the definition of this project is 
the differenciation between a racecar and a sportscar. A 
racecar is a machine, purpose-built or heavily modified, 
for a professional or amateur racedriver to compete in 
a motorsports competition such as time attack, track 
racing, rallying or others, a sporting good precisely 
built for a single purpose. A sportscar on the other 

side is more versatile - it is made to deliver the driving 
experience and entertainment to the driver, but not 
necesessarily to compete with others. Therefore, lap 
times are not the most important design criteria and 
the car is much more balanced as a result. Sportscars 
are made - to an extent - for everyday use, and comply 
with road regulations. The car developed in this project 
shall not be a radical track-only racecar, but instead a 
sportscar with functionalities that give it a broader field 
of application and target not only hobby and professional 
racedrivers, but enthusiasts that are generally 
interested in motoring.

1.9. Luftgekühlt: The cult of aircooled Porsches

Ultimately, this car is targeted towards the fans of 
Porsches from the air-cooled era. Not only in the US, 
but also in Europe and Japan enthusiasts mingle at 
meetings where these cars are exhibited and traded - 
some of them, such as ‚Rennsport Reunion‘ are officially 
supported by Porsche, others, such as ‚Luftgekuhlt‘ in 
California, are privately organized events.

Aircooled Porsches such as the 356 or 911 have 
skyrocketed in value over the last decade and have 
turned into a venture for wealthy collectors looking for 
making a profit. Most enthusiasts who are interested 
just don‘t have the financial means to buy a used 
car with a six digit pricetag. Even with the financial 
resources at hand, the low production numbers of the 
now more than 30 year old collector‘s items make it 
even harder to aquire one. For those lucky enough to 
find an unrestored car, specialists around the world 
demand high prices for restorations and are often 
booked out for years ahead. This hype for aircooled 
Porsches was also fueled my social media and the large 
scene of high quality car related blogs. A figurehead 
for this phenomenon is L.A.-based Porsche collector 
Magnus Walker, whose documentary ‚Urban Outlaw‘ has 
been viewed 250.000 times in the first 5 weeks after it 

was released in 2012.   

This means that many potential buyers cannot afford to 
enter this elite club of historic Porsche owners. It would 
be foolish to claim that every one of them would also 
qualify as a potential customer for the car developed in 
this project, since they are also interested in the history 
of the car, the technology of the era it is from, and 
ultimately, just the fact that it is a collectors item that is 
rare and difficult to acquire.   

However, not all enthusiasts are so strict. Companies 
like Replicar Hellas are successfully building replicas of 
early Porsche models, and while they are still expensive, 
they are much easier to aquire than a extremely rare 
original built by Porsche. At the same time, legislations 
make it more and more difficult to operate historic 
cars on open roads. Safety standards have improved 
significantly in modern cars, and so have emission 
standards. Cities like Stuttgart, Germany, have, despite 
their obvious relations to historic automobiles, already 
discussed to ban historic cars from entering the city due 
to pollution problems.

The car developed in this project is therefore an 
alternative for the whole target group: It is close to 
the roots of the original air-cooled Porsches, but it 
is available to a broader number of customers at a 
premium, but reasonable price tag. At the same time it 
is a modern car with high safety, quality and emission 
standards, and most importantly, it is built by Porsche.

1.10. Benchmarking

Of course, the idea of a light-weight sportscar is not 
totally new. Especially in the UK, light-weight sportscars 
have a long tradition, the most iconic ones include the 
Lotus Super Seven or Elise. Product of Britain are also 
the BAC Mono and the Ariel Atom, however these cars 
are track-oriented and not built for everyday use. In 
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recent years, manufacturers have managed to reduce 
weight on new generations. A great example and 
competitor for this is the Mazda MX-5 Miata.   

Other main competitors and reference cars are listed in 
the power-to-weight comparison chart on page 22. 

In the Porsche model range, the projected product is 
supposed to form the new entry-level for the brand and 
is placed slightly below the Boxster, which is currently 
Porsches smallest and most affordable car.



13 14

1.11. History

Porsche has a long history of building highly efficient, 
small sportscars. Founded 1931 by engineering genius 
Ferdinand Porsche as a engineering design contractor, 
Porsche started producing cars after WWII in Stuttgart-
Zuffenhausen, Germany. Early models were based on 
the Volkswagen Beetle, which had also been designed 
by Ferdinand Porsche. With this restriction, Porsche 
cars were never the most powerful when they were 
entered in races in Europe and the US, but were 
very successful because of their great handling and 
lightweight design. Porsche finally left behind the role of 
the underdog when they won the prestigious 24h of Le 
Mans endurance race for the first time in 1970. 

Porsche has since then continued to deliver a range 
of highly desirable sportscars, often with innovative 
features such as turbochargers, ceramic composite 
brakes, advanced aerodynamics, or lately hybrid 
drivetrains. They have also continued their success story 
in motorsports, which has become an important part of 
the brand identity. At the core of their product line is the 
continously improved Porsche 911, which has been in 
production since 1964 and is known as the most iconic 
sportscar of all times.      

1.12. Values

On the official website, Porsche states several keywords 
as the ‚Porsche Principle‘ in order to describe the 
brand. These keywords are: Tradition, Innovation, 
Design, Functionality, Performance, Everyday Usability, 
Exclusiveness and Social Acceptance. The specific focus 
on these values for this project are displayed in the 
‚spider‘ diagram below.      

1.13. Porsche Design Language

The Porsche design language is one of the most 
continuous in the automotive sector. Although it is 
based on the iconic 911, it can be applied to the whole 
product range, from roadsters to SUVs. The rule book 
for the current Porsche design language is manifested 
in the ‚Porsche DNA‘.

(1) The roof line drops significantly towards the rear and is 
called ‚Flyline‘.

(2) The greenhouse tapers towards the rear, therefore 
enables to have wide shoulders above the rear 
wheelarches.

(3) The top fender surface is placed higher than the hood.

(4) Surfaces are clean, harmonic and free of unnecessary 
ornaments.

(5) The Porsche crest is mounted on the front lid only.

(6) A Porsche has no grille but air intakes where needed.

(7) / (8) Headlamps are shaped in a variations of rounded 
shapes, tail lamps are always horizontally oriented.

The latest iteration of the Porsche design DNA is 
showcased in the 2015 Porsche Mission E showcar (9).

(1)

(2)

(7)

(9)

(8)

(5)

(4)(3)

PORSCHE BRAND VALUES AND THEIR IMPORTANCE IN THIS PROJECT

Tradition

Innovation

Design

Functionality

Performance

Everyday Usability

Exclusiveness

Social Acceptance
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Technology is an enabler for experiences, and therefore 
the following pages highlight these research areas and 
their contribution to the design framework. During the 
early research, the topic of ‚Air‘ has been discovered as 
an overarching theme: In a focus on aerodynamics to 
increase efficiency and performance, as a coolant for an 
engine or battery-pack, as a medium to drive actuators 
in pneumatic devices, to transfer engine sound, to 
wirelessly connect the cars subsystems and, ultimately, 

sportscar, a basic understanding of driving physics 
is mandatory. Therefore this section shall provide an 
overview of the authors acquired knowledge.

A car mainly faces three different driving conditions: 
Acceleration, Deceleration, and cornering. They all 
demand different requirements, and the design of the 
car can play a big role in improving these factors.  

TIRE CONTACT PATCH

TIRE TOP VIEW 

COMBINED VECTOR LOAD

(1) Normal Driving Situation (2) Driving over Grip Limit

to privide an airflow that transports the sensation of 
speed to the driver. It shall therefore be used as a 
continuous source of inspiration for the projects design 
and decision-making and will be discussed in several 
points during this chapter.

2.1. Basic Driving Physics

In order to develop a credible design concept for a 

The four wheels of a car transfer acceleration, 
deceleration and radial forces onto the ground surface. 
Limited by its width and therefore contact area, material 
composition and condition of the ground surface, each 
tire can only transfer a limited amount of force (Fmax). It 
therefore requires the skilled driver to decide in which 
direction the available force shall be applied to. In a 
normal driving condition (1), the sum of all induced 
forces, in this case for braking and turning, is lower than 

Fmax
Fmax

(3) Driving Forces

Drag

Lift

Downforce

Acceleration
FD FD FD FD

Cornering Braking

Propulsion

the maximum force the tire can transfer, and the car 
will execute the driving maneuver as expected. However, 
if the brakes are fully applied (2), all of the available 
transferable force might be used for deceleration. 
When now turning the steering wheel, the radial 
force required to change the cars direction cannot be 
applied additionally. The car will therefore begin to skid 
straight, a condition called „understeering“. Therefore, 
sportscars tend to be equipped with rear wheel drive 

speeds, a cars body tends to create lift, a force that will 
push the car up and away from the road and therefore 
reduces the traction that is available to the tires. 

During acceleration, drag is required to be at a 
minimum, and downforce is desired to be applied to the 
rear axle (for a RWD car) for maximum traction.

During cornering, downforce is required at the front 
axle to avoid understeering, as well as at the rear axle, 
to prevent the car from oversteering. Due to the lower 
speed, drag is a minor concern.

During braking, downforce is desired mainly at the front 
of the car to provide the front wheels with traction to 
apply the brake forces, but also at the rear axle to keep 
the car stable when the weight shifts forward. This is 
the only driving condition in which drag is desired, as it 
helps to slow the car down.

2.3. Aerodynamic devices

In order to create or counter the forces mentioned 
above, a toolkit of aerodynamic devices can be applied: 

Spoiler
A spoiler is a surface that is angled towards an airflow 
therefore guides the airflow upwards. This results in a 
downforce, but also adds drag. 

(RWD). In this case, when operated at the limit, the 
front wheels can deal with the radial forces for steering, 
while the rear wheels are occupied with the forces to 
accelerate the car.    

In addition to the factors already stated above, the 
gravitational force, the weight of the car, as well as 
aerodynamic forces such as lift and downforce influence 
how much force a tire can transfer to the road.      

Wing
A wing on a car works like on an airplane, yet it is 
mounted upside down, so that instead of lift, it creates 
downforce. It is yet more efficient than a spoiler and 
creates less drag. 

Splitter
A splitter, usually mounted below the front bumper, 
brakes the airflow at a desired point and guides the 
airflow over or underneath the car. 

Diffuser
A diffuser efficiently uses the airflow that exits the car 
at the rear by guiding it upwards and therefore creating 
downforce. 

Vortex Generators 
Vortex Generators help to make the air swirl. This can 

2.2. Basic Vehicle Aerodynamics

In terms of driving dynamics, a car faces aerodynamic 
forces such as drag, lift and downforce (3).

Drag is the force that is created when the car is moving 
through air. Manufacturers advertise with a low drag 
coefficient (cW) which results in higher speeds and lower 
fuel consumption. However, sportscars often have a 
higher cW than cars optimized for fuel efficiency, since 
they have aerodynamic devices that trade parts of the 
efficient airflow into downforce to push the car to the 
ground at high speeds.  

During the three driving conditions, the weight of the 
car, which is ideally balanced 50:50 between the front 
and rear axle, shifts backwards (acceleration), forward 
(deceleration) or sideways (cornering). Also, at high 

„It’s a basic principle in automotive engineering.  
 The power-to-weight ratio determines the  
 performance capability of a car. “

— Ferry Porsche

|  2. PROBLEM ANALYSIS
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Ernst Fuhrmann with his 
Porsche Type 547 Motor
Zuffenhausen, Germany

help to change an airflows direction or to block off 
another airflow.

Air-Brake
Like on an airplane, an air brake creates as much drag 
as possible in order to slow the vehicle down. This is 
however only effective at high speeds.

Active Aerodynamics
Further aerodynamic considerations are made in the 
fields of noise reduction and cooling. In order to reduce 
drag, active aerodynamic elements are used to close air 
vents for brakes or radiators when they are not needed.

As Design is generally an exercise in problem solving, 
these basic aerodynamic challenges shall be considered 
in this project. With the limitation in power output, the 
aerodynamic efficiency is key to guarantee the cars 
performance. Basic testing can be conducted with CFD 
(Computational Fluid Dynamics) simulation software, 
and studies of highly aerodynamically optimized cars, 
both for performance and efficiency, shall be considered 
and inspire both overall shape and detail solutions in 
the final design.

2.4. Drivetrain Concepts

When looking at recent degree works from 
Transportation Design Programmes around the world, 
mostly all of them feature an electric drivetrain. It sure 
is important to look into the future, and most likely, 
it seems that future cars for the mass markets will 
be powered by an electric drivetrain. Until that point 
however, BEVs (Battery-powered Electric Vehicles) still 
face several challenges, and some of them are vital in 
regard of this project:

2.4.1. Weight vs. Range

Today and probably in the near future, battery packs in 
BEVs are very heavy and make up a big percentage of 
the cars overall weight. In a Tesla Model S, the battery 
pack alone accounts for almost 30% of its more than 
two tons total weight, where as the actual motor and 
drivetrain adds another 20%. In contrast to that, while 
an ICE (Internal Combustion Engine) and its gearbox 
weigh more than the electric motor and its single drive 
counterpart, the fuel tank is much lighter, since fuel has 
a much higher energy density compared to the batteries 
that we know today. Also, it is not always operated with a 
full fuel tank, which further reduces its overall average 
weight.

In a car that is supposed to provide a memorable driving 
performance with limited power resources, weight is a 
key to success.

2.4.2. Gearbox & Driver Engagement

Due to its linear torque output, an electric does not need 
a gearbox with different changeable gear ratios. This is 
a great advantage in terms of technical simplification, 
weight reduction and user friendliness. However, 
a traditional gearbox requires user interaction and 
therefore adds massively to the delivered experience. 
Clutch pressure and timing needs to be mastered, 
revs need to be matched and the correct time to shift 
the gear needs to be found. All this is a challenge 
that makes the driving experience more memorable. 
Whenever Porsche introduces a new model which can 
then not be ordered with a traditional, manual gearbox 
anymore, there is a big outcry among purists and driving 
enthusiasts. For them, it doesn‘t matter that the dual-
clutch transmission can shift gears faster and more 
perfect than any human driver. They are not interested 
in shaving off lap times by 100s of a second, but rather 
in a fully engaging, manual driving experience with full 
control over the vehicles functions. 

2.4.3. Sound & Vibrations

The specific sound of an internal combustion engine is 
a vital part of the cars character and plays an important 
part in an enthusiasts perception. Porsche is aware of 
this phenomenon and therefore celebrates their engines 
in a yearly event called ‚Sound Night‘, where technicians 
run various engines of Porsche cars in front of a limited 
audience. High-quality recordings of these engine 
sounds can be acquired too. To an enthusiasts ear, the 
engine sound is not just a noise, but a composition of 
mechanical perfection and an expression of raw power, 
similar to a lions roar in the animal world.
While driving, the engines noise can tell the driver 
about its current state and gives feedback for up- or 
downshifting.

Along with the sound, vibrations are also a key factor 
in the perception of a vehicle. Similar to a heartbeat 
or breath of a human or animal, vibrations simulate 
a certain liveliness and therefore add to the visceral 
experience of driving the vehicle. 

All of this is hardly possible with an electric engine. 
Due to the lack of combustion and minor count of 
mechanical parts, electric motors run very quiet and 
smooth, with almost no vibration and noise. They can 
therefore not amplify the sensation of power and speed 
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Initial Drivetrain Ideation Sketch

SUPERCAPACITORS

with an accoustic feedback without adding a synthetic, 
fake and computer generated noise, which would not be 
accepted by enthusiasts and is in strong contrast to this 
projects goals.

3.4.4. Characteristics & Complexity

In contrast to electric motors, internal combustion 
engines have specific characteristics depending on how 
they are engineered. They vary in many aspects such 
as cylinder count and arrangement, displacement, rev 
limit, valve count and drive method or whether they are 
superchareged, turbocharged or naturally aspirated. 
The mechanical complexity and its variations in  power 
output and drivability are part of the fascination that 
these machines generate. Much like mechanical 
clockworks compared with their quartz counterparts, 
enthusiasts admire the complexity of these machines, 
the engineering competence they have been created 
with, and the skill and craftsmanship of assembling or 
servicing them, although it might be ultimately inferior 
to a simple, generic electric motor in terms of power 
output or longevity.        

Therefore, this project, with its unique requirements, 
shall question the seeming future dominance of the all-
mighty electric drivetrain, especially for specialty, rather 
low-production-number vehicles that also do not have a 
significant impact on environmental pollution.

2.4.5. Aircooled Engine

As stated above, the ICE is partially considered in this 
project because of its excellent power-to-weight ratio. 
This is especially true for aircooled engines, as they 
have no cooling fluids that circulate from the engine to 
the radiator and additional walls in the engine block to 
contain it either. The mid-engine layout of the projected 
car makes this even more crucial, as piping contain 

larger amounts of coolant would need to be transported 
back and forth to the front of the car, where a radiator 
would be placed ideally.

Porsche has used aircooled engines right from the 
beginning. Wellknown and higly appreciated among 
enthusiasts is the four-cylinder, ‚boxer‘-layout motor 
‚Type 547‘ which was designed by engineer Ernst 
Fuhrmann. At Porsche, the era of aircooled engines 
ended in the mid 90ies, when they were replaced 
by water-cooled versions for various reasons: The 
newly introduced emission standards could not be 
met with the technologies available at the time, the 
high horsepower output demanded large and heavy 
oil-coolers, and water-cooling also provided cooling 
for systems like air conditioning. As technical details 
are not subject to this thesis, it can be presumed that 
several of these challenges can be solved by todays 
advancements in technology. With synthetic fuel, 
emissions are cleaner, the projected power output 
of 100kW does not require the large oil-coolers the 
last generation of aircooled 911‘s had to have and the 
auxiliary systems are powered by a single electric 
motor.
 
The commitment to an aircooled engine also falls in 
place with the overarching topic of air, that shall inspire 
the design of this concept. Along with the application of 
Pneumatics and a focus on aerodynamic considerations, 

the aircooled engine provides the opportunity for 
designing specific details such as air intakes and heat 
sinks. 

2.4.6. Power-to-X

The projected aircooled engine could be powered by 
todays traditional fossil fuel and with advancements in 
emission control, todays standards maybe could be met. 

However, emission restrictions will be more strict in the 
future and at the same time, traditional, fossil fuel will 
be less accepted by the society when electric drivetrains 
power the majority of all vehicles.

Therefore, in this concept, the fossil fuel shall be 
replaced by synthetic fuel, product of a technology 
described as ‚Power-to-X‘. This technology initially dealt 
with how to store and transport renewable energy, for 
example wind and solar power. For example, water 
can be separated into Hydrogen and Oxygen by using 
renewable energy - the hydrogen can then be stored or 
transported and used as a fuel, e.g. in transportation 
sector. By now adding carbon dioxide from the 
atmosphere, with this process, liquid synthetic fuels, 
almost identical to todays fossil fuels, can be produced. 
There are three major advantages: The environment 
is not impacted or even put at risk with the extraction 
of fossil fuel (oil sand mines, drilling platforms, 

etc). Secondly, carbon dioxide is extracted from the 
atmosphere as a resource to create the carbon chains 
of the fuel, which renders the fuel carbon neutral. Last 
but not least, the synthetic fuel is much more pure than 
its fossil counterpart and therefore burns much cleaner, 
lowering the amount of other emission gases created 
during the combustion process.

In the context of this project, not only the sound, 
vibrations or mechanical finesse of an Internal 
combustion engine are important, but also the power 
to weight factor. With 46.4 MJ/kg, gasoline has a very 
high energy density. Although improving with several 
percentages every year, lithium-ion batteries which 
are used in electric cars today, can only store energy 
in single digit MJ/kg. This means that for an agile, 
light-weight car, the ICE engine drivetrain will still be a 
reasonable choice for a while, due to its overall weight 
advantage, especially when considering that a fuel tank 

is only full at the beginning of a trip and weight drops 
as more fuel is burned. In other segments such as 
bigger SUVs or city vehicles, the additional weight of a 
battery pack is not as important and will therefore be 
commonplace in the near future.    

Today, the power-to-fuel or power-to-liquid process 
is proven, but still under development. Prices are yet 
too high to compete with fossil fuels, but with a growth 
and advancements in the industry and at the same 
time a decline of the fossil fuel industry, amplified by 
restrictions and legislations, this sustainable technology 
could provide the fuel for this concepts drivetrain. 

2.4.7. Hybrid System

A hybrid powertrain describes a combination of an 
internal combustion engine with an electric motor and 
a large battery. Initially used to increase fuel efficiency 

in eco-friendly cars such as the Toyota Prius, it has 
been recently used successfully in hypercars such as 
the Porsche 918 Spyder or the McLaren P1. Also, all 
current  LMP1-class cars competing in the FIA WEC 
(World Endurance Chamionship) use variations of hybrid 
powertrains.

The secret to the success of these complex systems 
is that the components make up for each others 
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Projected Hybrid Drivetrain Layout

Porsche 919, Le Mans Winner 
2016, equipped with advanced 
hybrid system.
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disadvantages. For example, the electric motor can 
fill the gaps in the combustion engines torque plot. In 
return, the combustion engine provides a steady power 
source at little weight, where a battery-only vehicle 
would need to carry too heavy batteries to cover the 
distance. Porsche has also found a way to harvest some 
of the combustion engines excess energy by turning 
it into electric energy by using a combination of a 
turbocharger and an electric generator. 

As Porsche has a long history in successfully 
transferring motorsport technology to their production 
vehicles, this highly efficient hybrid system, labeled 
‚Porsche Intelligent Performance‘ could be transferred 
to this thesis project. Adapted to the context, it could be 
layed out as shown in the graphic. 

2.5. Power to weight ratio: The magic number

The power-to-weight ratio has already been discussed 
in terms of the drivetrain, but it of course matters the 
most for the complete vehicle as a whole. The value 
described here is the weight that every horsepower 
of the engine has to accelerate. Power-to-weight is 
therefore a key to the performance of the car, yet it is 
often not advertised as much as the ever-rising power-
output. A reason for that is that the curb weight of cars 
was rising constantly over the last generations as well, 
eliminating some of the performance gained by the 
higher power output. As an example for this, the latest 
generation BMW M5 (F10) is 120 kg heavier than its 
predecessor (E60), but is advertised with a growth in 
power by around 10%, from 507 hp to 560 hp. As a result 
however, the power to weight ratio has only dropped 
marginally from 3,6 to 3,5 kg per horsepower.

In order to get an overview and to provide a framework 
for the projected target curb weight, several cars 
have been listed in the following chart. Of course, the 
power-to-weight ratio is not the only value that defines 
a successful sportscar design. Other important factors 
include weight distribution, center of gravity, steering 
and chassis responsiveness, torque and power delivery, 
gearbox setup, seating position and many more.  

With the power output limited to 100kW and a desired 
sportscar-like performance, a factor between 4 to 5 
kg per horsepower should be achieved. This means 
that the curb weight of the projected vehicle should be 
at a very low 600 kg. This goal will be one of the main 
challenges of this project.
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Carbon Fiber Monocoque, 
carbon fiber rear subframe 
and metal front subframe of 
a Porsche 918 Spyder 

2.6. Pneumatics

As ‚air‘ is an overarching topic in this project, it will also 
be used to drive different mechanical actuators. This 
technology is known as pneumatics and is used in many 
different applications such as power tools and guns, but 
also in cars, for HVAC systems and other actuators.

There are more than 100 electric motors in various 
sizes built in an average modern car. They are used for 
engine and drivetrain control and subsystems, but also 
for comfort systems such as power windows, mirrors, 
sunroof, air conditioning, seats, door locks, and more. 

The intention to use active aerodynamics in the 
projected vehicle would increase the number of electric 
motors, which in sum already make up for several 
kilos of weight, even further. Therefore the actuators 

for the active aerodynamic system in this project are 
supposed to be driven by a central pneumatic system, 
which also replaces as many remaining electric motors 
as possible. The compressed air can trigger radial 
(turbine) as well as linear movement (hydraulic cylinder) 
The power for the pneumatic compressor comes from 
a single, powerful electric motor or can be taken from 
recuperation during braking. 

Pneumatic systems have been used in cars before, but 
were more and more replaced by electric motors, as 
they became cheaper and more reliable. With todays 
advancements in manufacturing precision and material 
durability, a return to this simple, lightweight and 
elegant technology might be possible. 

2.7. Wiring Harness

In a mid-size sedan, the weight of the complete wiring 
harness can amount to up to 60kg (3) and this number 
does not even include heavy duty wiring used in electric 
or hybrid vehicles. Again inspired by the overarching 
topic of air, as many wires as possible shall be replaced 
by wireless transmissions. First of all, the reduced 
numbers of electric motors will reduce the number 
of wires to power them as they are replaced by tubes 
contain compressed air only. Secondly, with future 
advancements in Wireless Power Transfer (WPT), 

clusters in the car can be formed where a central 
transmitter provides electric energy to several small 
receivers, e.g. sensors, around them. This technology is 
already on the market today and can charge phones or 
laptops over small distances - applied in the projected 
compact sportscar, the maximum required distance 
would not exceed 2m. The sensor data itself is also 
wirelessly transmitted to the central computer unit.  

2.8. Materials

The material selection will include both traditional and 
cutting-edge materials. The materials used need to 
provide the desired technical functionality and yet again, 
need to be as light-weight as possible. However, they 
need to blend in with Porsche‘s premium standards in 
terms of haptics and visual quality.

The chassis will be most likely made from carbon fiber 
composites, as it provides a high strength at low weight 
which is beneficial for driving dynamics and crucial for 
passenger safety. Front and rear subframes that carry 
the chassis components such as suspension, steering 
and drivetrain can be manufactured from lightweight 
metal alloys. Further crash structures such as doors 
and roll bars could be made from a composite of sheet 
metal and carbon fiber structures. Body panels that 
don‘t need to carry much load except airflow pressure 
can be produced from thin molds of glas or carbon 
fiber, reinforced with a structure of balsa wood panels. 
This has been used by Porsche in racecar parts before. 
The balsa wood can then also be used as an interior 
trim material, as it features a pleasant look and texture 
and promotes the light-weight aspect of the car. Body 
panels that have an integrated active aerodynamics 
functionality can be manufactured from polycarbonate, 
which is both light and flexible enough so that an 
additional hinge and part split are not necessary. 

2.9. Inside-out Approach

Unlike many car design projects, this vehicle shall be 
designed from inside to outside, a design approach that 
is being used with motorcycles and highly appreciated 
by the author. It means that the form development will 
begin with the chassis structure of the car, considering 
the size and ideal position for all vital components. After 
that, the body of the car follows the proportions of the 
chassis. With this method, the final design is expected 
to be highly functional and innovative. 
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3.1. Project Goals

The goals of this project are:

_ to develop an exterior design of a light-weight 
sportscar  for the year 2027 or later. The main focus 
will be set on how design can be used to deliver an 
exciting product that provides a memorable driving and 
ownership experience at a low energy consumption.   
This ultimately leads to a sustainable alternative 
compared to the sportscars of today. The topic of „Air“ 
will be an overarching design inspiration and will guide 
both technical and aesthetic decision-making. Basic 
interior design exploration will be considered as the 
project is progressing. 

_ to find and analyze current trends and challenges in 
the automotive industry and use the learnings to show 
the relevance and market opportunity for the vehicle.  

_ to analyze, understand and apply a design language 
and to design according to a brands values, respecting 
its history but also showing possibilities for future 
design development.

_ to show advanced understanding of vehicle design 
principles such as packaging, ergonomics, construction 
and fabrication methods while also challenging these 
and proposing innovations.

_ to show skills in presenting the generated content in 
the form of presentations, posters and a scale model. 

Overall, the project shall demonstrate the skills 
that were aquired in the authors design education, 
specifically the MFA programme here at UID in 
Umeå, and prove that he can deliver valuable work in 
transportation design studios.

3.2. Project Conduct

The process to achieve the listed goals will include the 
following steps: 

1. Inspiration

_ Research
_ Moodboards for Shape, Technology & Materials

2. Ideation

_ Sketching, Digital & Analog 
_ Sketch Models (Paper, etc.)
_ Component Packaging
_ Evaluation and Key Sketch Selection 

3. Refinement

_ Clay Modeling
_ 3D Scanning for Digital Model Preparation
_ 3D Modeling in Autodesk Alias
_ Selected Detail Design

4. Execution

_ Tooling Preparation
_ Model Making, 1:5 scale presentation model
_ Digital Renderings, Explanatory Views
_ Context Renderings

5. Presentation

_ Examination & UID17 Presentation
_ Exhibition
  

A detailed project schedule is attached in the appendix 
of this document.

|  3. PROJECT GOALS & APPROACH

The authors‘ understanding of Design in its context

Initial Doodle, Summer 2016
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|  4. CREATIVE DEVELOPMENT

The creative development was conducted over a 
period of about twelve weeks. During the ideation and 
refinement, colors were assigned to each phase. The 
phases last each about one or two weeks, often from 
one review to the other. This method of sectioning 
helped to control and organize different developments, 
milestones and advancements during this process.  
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|  4.1. MOODBOARDS & INSPIRATION

Extruded Polypropylen

Extrusion Blow MoldingVisible and Invisible

Experiencing Air

Visualized Airflow

Formed by Air

The topic of ‚Air‘ has been a key inspiration in the early 
stage of the design process. Air is usually not visible, yet 
we can experience it with our senses. Moving air shapes 
landscapes and makes planes and birds fly. In this 
project, the sound, smell and tactile feedback of moving 
air has influenced both the design of the body as well as 
the selection of the drivetrain of the concept. 

Air is also an interesting tool in a more technical 
approach to design. It can be used to blow molds, cool 
down components or as a schock absorber. 

Air Cooling

Air Suspension

Air Cushioning

AIR
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|  4.2. IDEATION SKETCHES (GREY PHASE) 

Doodles on technical components, 
revealed under the body panels

In the first phase, the first ideas of 
the previous weeks were collected 
and sketched. It is obvious that the 
design was not elaborate, dynamic 
and fluent enough yet. This phase 
is called the grey phase. 

Early sketches

Interior Ideation
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|  4.3. DESIGN DEVELOPMENT (YELLOW PHASE) 

In order to break free from the  first phase, a ‚concept 
car of a concept‘ was developed. Proportions were 
exagurated and body panels removed. This method 
helped to break free and recapture the essence of the 
design and bringing a more fresh and dynamic feel to 
the design.

During this phase, weekly design reviews were held via 
Skype with Christof Täubl, Senior Designer at Kiska, 
where the author had spent a 6-month internship.

The honest and thoughtful reviews were very helpful in 
evolving the design and judging the perception of the 
design to people outside of the school.
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DESIGN REAR

|  4.3. DESIGN DEVELOPMENT (RED PHASE) 

DESIGN EVOLUTION

DESIGN REAR

In this phase, attention was paid 
mostly to the rear of the car. The 
open rear is the most challenging 
part of the design and needed 
quite a lot of attention. In the end, 
a simple solution was preferred. 

The exhaust system was later 
moved to the top of the rear end 
to facilitate the engine sound 
reaching the occupants ears. This 
stage is being referred to as the 
red phase.

Inspiration for the open rear 
came from the historic Porsche 
racecars, namely the 917 and the 
909 Bergspyder hillclimb car.
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01.

02.

03.

04.

ROOF

AERO-EARS

|  4.4. FINAL CONCEPT

In the synthesis, all the ideas and learnings of the 
previous design phases were combined to shape the 
design displayed on the next pages. The final sideview 
is a combination of the sketches on the left, paired 
with the the package dimensions that were developed 
simultanously in CAD.

Important values such as wheelbase, track width,   
wheel size and H-point were frozen at this level.

This part of the design process was referred to as Blue 
Phase Two.
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Does it look fast?

Does it look light-weight?

Does it look fun to drive?

Does it look technically credible?

Does it look Porsche?

During the design process, the 
questions listed on the right were 
set up as a quality control measure. 
They also helped in decision making 
at various stages during the process.
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|  4.5. CLAY MODEL

In order to check and validate the proportions and to 
define the volumes, a clay model was built after the 
mid-review.

Since a basic 3D model already existed at this point, it 
was decided to mill the clay model from this data on the 
school’s 5-axis kolb tower mill. The scale was set to 1:5, 
so that dimensions can be referenced to the final model, 
which will be built in the same scale.

The data preparation, clay milling and later the 
modeling was conducted over a timeframe of two 
weeks. Special attention was paid to the sidewall, front 
and rear fender and the hood transitions. The clay 
model was then 3D-scanned and the mesh served as an 
underlay for the final Alias surface model.
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|  4.6. CAID MODEL

For the creation of the CAD model, two different CAD
softwares were used. The surfacing was done in 
Autodesk Alias as it provides supreme control of the 
surface quality. Details and more technical parts 
however, such as the wheels or headlamps, were built in 
SolidWorks, since it provides parametric control during 
the whole build-up process. SolidWorks was later again 
used for fixing the Alias data and generating 3D print-
ready .STL files.

In order to have a complete and realistic appearance, 
also in respect of a VR presentation, many hours were 
spent on detailing the CAD data. This pays off in time 
saved in Phototshop postproduction (e.g. fillets and 
panel gaps) and allows to generate animations from the 
data, too.

Due to the extensive use of 3d printed parts for the scale 
model, advanced and detailed constructio of B-surfaces 
with mountings and connectors were designed behind 
the existing visible A-surfaces.

VR technology was used in various steps during the 
design process. During ideation, Google Tilt Brush was 
used for quick 3D sketching over the CAD package. As 
the CAD model evolved, tutoring reviews were also held 
in VR which made communication easier and the design 
feedback more accurate. 

All digital renderings and animations were generated 
with Keyshot 6.2., while Photoshop and After Effects 
were used later for postprocessing and cutting 
the animations. For the UID 17 event and the final 
examination, the CAD data was also processed in 
Autodesk VRED in order to deliver a realistic VR preview 
of the car. 
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|  4.7. REFINEMENT OF THE DESIGN

In the final refinement phase, the CAD model 
was constantly checked in VR and Keyshot. At the 
same time, color, trim and material options as 
well as graphics were tested and evaluated. The 
design has proven to be highly flexible to different 
color schemes, yet the front bumper and chassis 
components always remain black.
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|  4.8. COMPONENTS AND CONSTRUCTION DETAILS

UPPER RIGID CHASSIS STRUCTURE

INNER COCKPIT TUB IS A SUSPENDED VI-
BRATING BODY, STIMULATED BY ENGINE 
VIBRATION.

DRIVETRAIN ASSEMBLY

TECHNOLOGY
ENABLES

DESIGN
ENABLES

EXPERIENCE
Three unique technologies are incorporated to this 
concept in order to enhance the driving experience 
as elaborated in the research section. Besides the 
traditional engineering tricks such as low curb weight, 
ideal weight distribution, low center of gravity, etc, 
these features help in making the existing power more 
accessible to the drivers senses.  

01. Low Front End

Visibility is a key component to a direct and intense 
driving experience. The closer the road is to the driver, 
the higher is the sensation of speed. Therefore, the 
vehicle features an exceptionally low windshield root 
line. This is made possible by an innovative suspension 
system, inspired by high- end RC cars, which uses 
rotational dampers placed in between the upper and 
lower double-wishbone suspension, instead of a 
traditional pushrod suspension with shock absorbers 
on top. The view on the road is then framed by the two 
prominent fenders, which are cut open so that the front 
wheels always remain visible.  

Design benefits: Low hood line

Driving Dynamics Benefits: Low center of gravity

Driving Experience Benefits: Road appears closer to you

The innovative front susopension was also inspired by 
high-tech prothesis used by paralympic athletes. The 
wishbones themselves act similar to a leaf spring.

GOOD 
VIBRATIONS!

02. V-Boost Technology

The vibration boost technology enhances the 
characteristic vibration of the opposed-two internal 
combustion engine to further improve the sensorial 
feedback towards the driver. Therefore, the inner 
chassis tub is suspended and directly mounted to the 
engine.

03. Motorverstärker

The Motorverstärker (engine amplifier) works similar to 
a grammophone or high end speaker case. Originating 
directly at the cylinder head, its funnel shape opens up 
forward towards the occupants backs and amplifies the 
characteristic engine sound without any fake and heavy 
electronic support. In order to protect the interior in 
case of en engine fire, a Nomex membrane replaces the 
traditional firewall. 

SUBWOOFER SPEAKER CASE

ENGINE AMPLIFIER CASE
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CLAY MODEL CAID MODEL

MILLING3 D PRINTING

BODY @ TRINDO
DETAILS @ UID

CHASSIS
@ UID

FOAM MODEL FOR 
EXAMINATION

RENDERINGS

STUDIO

SCENARIOS CENARIO

CUT AWAY/
 EXPLANATORY 

VIEWS

ANIMATION
DIGITAL
MODEL

PHYSICAL
MODEL

REPORT
28th APRIL

EXAMINATION 
PRESENTATION

DESIGN TALKS
POSTER

For the UID ‘17 Design Talks event, the public exhibition 
of the degree projects, a 1:5 scale model of the final 
design will be built.

The model is mde from a core milled from foam blocks, 
while the outer body panels, wheels and details are 
manufactured with different additive manufacturing 
technologies.

The bodypanels are manufactured and sponsored by 
trindo GmbH, a Munich based company that provides 
innovative 3d printing services.

www.trin.do

Snapshots from the model making phase. After the 
3D-printed parts arrived from Munich, all further model 
making steps were conducted in the UID workshop.

Explanatory sketch for the model 
making phase. A milled center tub is 
covered by 3d-printed body panels.

Strategy diagram for the last weeks of the design 
process

|  4.9. MODEL MAKING
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|  5.1. FINAL STUDIO RENDERINGS

The rear wing acts as an air brake and flips up 60° 
under braking. The high gloss lower side of the wing 
then reflects the tail light and reveals the mirrored 
Porsche logo to the following car. 

The final studio renderings reveal a compact mid-engine 
roadster with clean surfaces. A waistline line trimming 
the front body fender panel continues on the side, 
rising gently and ending up in the horizontal taillight. 
The large yet narrow 21”-wheels sit under pronounced 
wheelarches, providing the car a strong stance while 
maintaining the lightweight character. Between the body 

panels sits the blacked-out monocoque with the rear 
subframe engine housing and the traditional targa-style 
roll-over protection. With the roof attached, the curved 
windshield with soft transitions makes the greenhouse 
appear like a helmet and gives the car even more 
character.
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In order to visualize the low weight 
of the car, the colored body panels 
float over the black core monocoque. 
Openings on the inside of the front 
and rear wheel arches further add to 
the lightweight feeling and increase 
the airflow similar to racecars used 
in Endurance Racing. 

In order to make the car appear 
visually shorter and therefore yet 
again lighter, the whole front section 
is blacked out and is only read at 
a second glance. The open rear 
is a reminiscence to the Porsche 
endurance and hillclimb racecars 
such as the 917K and the 909 
Bergspyder.
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Attention was also paid to the details that relate to the 
combustion engine of the car. The top mounted single 
exhaust highlights the noise and heat of this mode of 
propulsion.  

The fuel cap is placed prominently in the center of the 
front lid. Its design is a hommage to the classic Porsche 
racing cars’ fuel caps, with holes drilled for additional 
weight saving.
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|  5.2. FINAL CONTEXT RENDERINGS

The scenario images show the 
car in its natural habitat, small 
mountain roads.
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6.1. Project Outcome

Overall, I am quite happy with the result of my final 
project, as I consider it the best I have done so far 
during my design education. I am usually very critical 
about my own work, and the expectations for the 
degree project are naturally quite high. However, I 
have managed to deliver a sound design concept of 
a lightweight sportscar with some innovative and 
distinguishable features. There is always room for 
improvement and if I started over again today I’d do 
some things differently, but that only means that I’ve 
learned something during the process which is the most 
important result in the first place. As I find it difficult 
to judge my own work, I am curious to hear what other 
people from the online community and professionals 
from the design industry think about it.

The projected car is one that you could actually drive. 
It is similar to the mentioned hypercars in terms of 
layout and efficiency, yet much lighter and nimble. It 
has several features that amplify the driving experience, 
therefore gaining more emotion from less physical 
power.

At the same time it is not a radical, inconvenient track 
tool such as a KTM X-Bow or Ariel Atom. It’s styling is 
modern and advanced, yet it links respectfully to the 
heritage of Porsche cars from the past.

|  06. CONCLUSION

6.2. Personal Learnings

I think that I had overall good control over the process 
and sticked to the project schedule for most of the time, 
and I got this feedback from my lecturers also. Putting 
the buffer week in the middle of the project was also 
quite a smart move which I can only recommend to 
anyone.

A challenging and more and more questionable part 
of the project is the model making phase. Building a 
physical model has both benefits and disadvantages. 
Turning the 3D data from a level which is fine for visuals 
into production ready data for 3D printing and milling 
can be a very complex and time consuming task, not to 
mention the hours of sanding and finishing the model. 
Another one is the financial cost for a model that is 
more or less obsolete after a couple of days when the 
degree show is over. Luckily, with the sponsoring that 
I received from Munich-based Trin.do, the costs were 
agreeable on my behalf and the model will most likely 
live on at their company showroom and on trade shows. 
However, the model making phase is a great exercise 
in project management and also the engineering side 
of design, which I really enjoy. So far, a scale model has 
been the only chance of showing a three dimensional 
representation of the intended design to the audience, 
but we can see that in the last years, virtual reality 
headsets already provide a great alternative. I expect 
that prices for the  technology necessary will drop, 
which will result in the the fact that this technology is 
much more commonplace in the near future and could 
replace physical design scale models alltogether.

Unlike some other people, I never really enjoyed 
presenting my project to a big audience but rather like 
to let the design speak for itself. The presentations in 
this project were easier though, probably since I was 
fully comitted to and fully convinced of my topic and 
the work that I was doing. Instead of just presenting I 

much more liked the feedback discussion right after the 
presentation with the different external guests, which 
provided valuable feedback on how my presentation 
and its content were perceived and of course triggered 
many ideas on how to continue with and further evolve 
the project. Overall I think I was able to improve my 
presentation skills during this Masters Programme.  

Since I started with the studies here in Umeå, I always 
avoided a sportscar project, since I wanted to do the 
sportscar last, to crown my portfolio, with all the 
knowledge gained in the previous project. But from 
the very first moment on when I started thinking about 
the setup of this project over a year ago, I wanted to 
make sure that it does not turn into yet another student 
supercar project. Although some of them are really nice 
and well executed, I wanted my sportscar project to be 
a bit different, even controversial, or at least thought-
provoking. I consider it part of academic conduct to 
constantly question the status quo - or in design terms, 
the things that are discussed to hit the industry in the 
following years. Therefore, I insisted on the internal 
combustion engine for example, while almost every 
other project today features an electric drivetrain, and 
the idea to go smaller instead of bigger is another key 
strategic feature to distinguish my work from other 
projects.

My project is also quite realistic and in some terms 
dives deep into the holistic approach of car design, far 
beyond simple superficial styling. This method is rooted 
in my interest in automotive engineering and my strong 
antipathy against fake air intakes and adds, I hope, to 
the overall quality of the project.

In conclusion, it was my dream project and I tried to 
make the best out of it. It was fun and I had a great time.

Overall, it is a balanced concept with some futuristic, 
challenging ideas, but also focuses on solving 
traditional design challenges in terms of aerodynamics, 
ergonomics and even regulations.  

During some phase in the design process, the design 
was critisized for not being radical enough. However, 
after some consideration, I decided to keep my initial 
intention and proceed with the less radical approach 
as I find it fits the brand much better. Also, with the 
radical approach, I would have avoided many challenges 
that are commonplace in the car industry. With the 
traditional body layout, I kept the challenge to deal with 
these issues, which turned out to be a great learning 
experience and is hopefully appreciated by possible 
employers.

Not all of the ideas stated in the design brief are as 
clearly represented in the final result. I consider this to 
be a natural result of the process, where stronger ideas 
survive and others are dropped since time is limited or it 
turns out that they don‘t necessarily add strongly to the 
character of the design. This is true for the application 
of pneumatics, a technology inspired by the topic of air. 
The idea was not dropped completely, but is just not 
further discussed in detail in the final result. 

The drivers’ view shows the low 
front end and the open wheel 
arches which freveal the front 
tires.
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 Sand Dunes - https://s-media-cache-ak0.pinimg.com/originals/81/1e/af/811eafc618ec2691451cadbd4f3c  
 33ba.jpg
 
 Dog in Car Window - https://mqgem.files.wordpress.com/2016/03/dogs_hanging_out_window.   
 jpg?w=750&h=750
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 Bubble Wrap - http://www.wikiplastic.com/wp-content/uploads/2015/12/bubble-wrap.jpg
 
 Computerfan with Heat Exchanger - https://img.tweakpc.de/images/2015/01/06/3.md.jpg
 
 Nike Airmax Running Shoe - http://mcdn01.gittigidiyor.net/27284/272849982_0.jpg
 
 plopp stool - https://zieta.pl/wp-content/uploads/2015/11/zieta_plopp-7.jpg
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 Carbon Fiber Prosthetic - http://i2.cdn.cnn.com/cnnnext/dam/assets/120320015303-pistorius7-horizon  
 tal-large-gallery.jpg

 
 
Appendix     

 Porsche Museum, Stuttgart, Germany. Images copyright by the author
 Porsche 914 - http://pictures.topspeed.com/IMG/crop/200904/vw-porsche-914-celeb-5_600x0w.jpg
 http://cdn.pinthiscars.com/images/porsche-9146-wallpaper-6.jpg
 http://www2.diariomotor.com/imagenes/2014/02/posts/P01_1067_a4.jpg
 http://myautoworld.com/porsche/cars/history/history-914/porsche-914e.jpg
 https://cdn.shopify.com/s/files/1/0115/4642/products/914-6_gt_trunk_lid_1024x1024.jpg?v=1389627808
 http://tcledev.com/wp-content/uploads/2015/08/Porsche-914-6-GT-Interior-Great-Car.jpg



The Porsche Museum in Stuttgart-
Zuffenhausen is a constant source 
of inspiration to the author. For 
this visit during the research 
phase, attention was focused on 
aerodynamics, aircooled engine 
components and lightweight design.

|  I. ADDITIONAL RESEARCH: 1. THE PORSCHE MUSEUM



The Porsche 914 can be seen as a reference for this 
project and is therefore studied in more detail. The 
mid-engine roadster, Porsche‘s entry level model, 
was developed in collaboration with Volkswagen. 
Between 1969 and 1976, almost 120.000 were sold.

Although they had a relatively low engine power, the 
low weight and equal weight distribution guaranteed 
a good performance. Many of them were used in 
track racing as well and were even entered in the 24h 
of Le Mans.

The author was able to meet with a  Porsche 
employee who is currently restoring a 914/6 as his 
private project. He helped with gathering info about 
the car and pointed out some interesting details, such 
as the fixed seats, the position of the engine as well 
as the balsa-wood reinforced GFRP body panels.

|  I. ADDITIONAL RESEARCH: 2. PORSCHE 914

The car features a timeless and elegant design. The 
surfaces are very clean and big, no unnecessary 
decoration has been added. A very distinctive detail 
about the early 914 is its large chrome front and rear 
bumper. It is angled slightly downward and therefore 
reflects the ground, with which it then merges. This 
only leaves a thin stripe of body color, which changes 
the proportions dramatically. With this trick, the car 
appears much wider, lighter and lower compared to 
the versions with fully painted body kits. 

914‘s for racing featured light-weight front and rear 
body panels made from glass fiber reinforced plastic. 
These where again strengthened with balsa wood 
strings. 



Initial Budget:

The budget for this project is limited to EUR 2 000,- or 
SEK 19 000.

Printing (Poster, Report, etc.)  EUR 150,-
Sketch Model Making   EUR   50,-
Clay Model    EUR 100,-
Exhibition Model
 Foam (CNC-Milling)  EUR 700,-
 Additive Manufacturing  EUR 600,-
 Stickers / Badges  EUR 100,-
 Paint & Glue   EUR 100,-
 Putty & Primer   EUR 100,-
 Electronics (Light etc.)  EUR 100,-

_________
 EUR 2000,-

   
The project is funded by the authors own savings. 
Therefore, if costs can be reduced with a similar result, 
changes will be adapted.

Update:
Thanks to the sponsoring by Munich-based Trindo, 
Additive Manufacturing costs can be reduced from the 
budget.

In order to get a better 
understanding of vehicle component 
weights and weight-saving 
opportunities, the following list 
has been constantly updated with 
references.

Most references are taken from 
bigger cars, so the numbers used 
in this calculations are changed by 
a small percentage. The list shows 
that it is plausible to develop the car 
with 600kg curb weight. 

Based on this research, the pie 
chart on the left shows an estimated 
component weight distribution for 
this project.

|  II. BUDGET CALCULATION|  I. ADDITIONAL RESEARCH: 3. COMPONENT WEIGHT



|  III. ADDITIONAL VISUALIZATION





|  IV. PROJECT SCHEDULE



|  V. MODEL MAKING SCHEMATICS
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