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BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT

1



The Unicorn Incubator | Design Realisation | Yasaman Mohsani 5

1.01 PROJECT INTRODUCTION
PROJECT DESCRIPTION

In the venture capital (VC) world, a UNICORN is a term for a technology start-up which has achieved a valuation of $1bn or higher on the back of fundraising. 
Stockholm is the second most prolific tech hub globally, with 6.3 billion-dollar companies per million people compared to Silicon Valley with 6.9

Sweden’s Past decade of successful Unicorns.

PREVAILING ISSUES
MINECRAFT 

THE PUSH

A seemingly unattainable growth plan designed 
by the Founders of a startup looking to create 
immense shareholder value, or build a truly glob-
al and transformative company in the quickest 
amount of time possible. Whereas a bootstrap-
ping company may aim for a growth rate of 10% 
per quarter, a startup pursuing a “Push” may set 
moonshot goals over 15% week over week growth.

The Markup: 
Lack of funding for startups (especially at seed stage).

The Push:
Not a close knit Tech community. Disconnect between 
entrepreneurs, sectors and various start up entry points.  

The Backfill: 
Physical hubs and co working spaces were only recently 
established in Stockholm and there is a minimal amount.    

 Existing co-working facilities    

THE MARKUP

An enormous funding round that values the start-
up at the future expected valuation of a company 
that flawlessly executes their “Ludicrous-Mode 
Growth” plan outlined in the “Push”. For exam-
ple, today you will see a ten person, pre-revenue 
company with a solid “Push” plan get offers for 
a pre-money valuation anywhere from $125 MM 
to $250 MM, raising $30 MM to $50 MM or more.

THE BACKFILL

When the startup takes the money from a “Mark-
up” round, they have pushed all their chips into a 
high-pressure game of “Ludicrous Mode”-scaling 
to “Backfill”  (generate the targets) the value they 
have pledged to create. These days, the team only 
has about six to twelve months to build a business 
worth the valuations set in the “Markup” round.
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KungstradgardenStockholm
Central StationKungsholmen

Gamla Stan

Site Location
Site Location Map- Stockholm 

Djurgarden

Nobelparken

Vasparken

Can the playful approach of Minecraft, a game which encompasses the act of building your own vision and dream be encorporated 
into the process of architectural construction today? As governments, schools and world leaders recognise the capabilities of Mine-
craft in facilitating learning within construction and education, how can we start to reorganise the growing need for innovation and 
collaboration within architecture in order to push the limits of design beyond what it is today? 

This report is concerned with the realisation of a Unicorn Incubator in Stockholm (Sweden). Where growth, development and collab-
oration between people towards one mission develops a regeneration programme to not only foster deeper relationships within the 
start-up community but to use this foundation to push emerging construction methods. 

Sweden is the second most prolific producer of unicorns companies (who has reached a billion in revenue) companies after sillocon 
valley, however prevailing issues within this community (the attributes) hold back emerging entrepeanuers from creating companies 
that, like Minecraft, have gone to revolotionise new ways of thinking, worldwide. 

The project looks specifically at Minecraft (a unicorn company that has been developed in Stockholm and a game concerned with 
construction) to determine specific moves that will guide the architectural design principles. Therefore, investigating the typolgy of a 
game in the growth of a business and in the architectural proposal. 

Elements of architecture and surrealism will be brought to fruition through the notion of creating the dream company; the unicorn. 
Where empirical research has been utilised to investigate the subconcious. Thus collated data from sleep and episodes of insomnia  
highlight the similarities between the levels of consciousness within the human mind and that of a business. These studies have 
formed small pavillions and from these the notion of the dream within the Unicorn Incubator have been developed. 

The process of developing the design will rely heavily on investigating polymers and membrane materials. As understanding and 
enhancing their material capabilities, their methods of production and their relationships to one another, will develop the foundation 
(the toolkit) for innnovation within the construction industry for years to come. 
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1.02 MINECRAFTS INFLUENCE -  RECREATE, REBUILD, REINVENT

THE GOVERNMENT SUPPORT

WHAT IS MINECRAFT? THE IMPACT - RECREATING SWEDEN THROUGH MINECRAFT THE FUTURE 

IMPLEMENTING MINECRAFT WORLDWIDE  

Gothenburg’s (a major city within Sweden) planning department has used mapping 
data to recreate all 10 of its districts in Minecraft, comprising 400 square kilometres 
of buildings, forest and roads. The aim is to get folk interested in urban development 
and learn from them what they want from their city. A full map can be found on the 
governments website. 
The Swedish Centre for Architecture and Design presents Blockholm, an interactive tool 
for re imagining the city of Stockholm. Using the game of Minecraft as a platform for 
exploring themes of democracy and public dialogue in city planning, Blockholm allows 
users to rebuild the city’s 100,000 lots using information generated from actual land 
use data, marking the first time in history that Stockholm’s land use information has 
been available to the public.

Minecraft is a sandbox video game developed in Sweden by Mojang. This means that 
it’s a virtual land where users can create their own worlds and experiences, using build-
ing blocks, resources discovered on the site and their own creativity. 
The game allows players to creatively build their own worlds through textured cubes 
whilst the variety of moves within the game facilitate different building methods. Since 
its release in 2009, Minecraft has quickly become one of the most popular games in 
the world. 

Governments and national agencies are getting pretty familiar with the use of construc-
tion in Minecraft to get people interested in the real world. With rising environmental 
concerns worldwide, it has been and is being recognized that it is important to use our 
creativity to change the way we think about architecture and construction in order to 
create a more holistic cityscape. 

The UK’s Ordnance Survey made all 220,000 square kilometers of 
mainland Great Britain and its surrounding islands into a 22 billion block 
world. In Haiti, a group of fishermen who couldn’t read, couldn’t write and had never 

used a computer, designed a plan for Place de la Paix.

New ideas from digital natives are changing the way governments around the 
world use technology.

Minecraft becoming part of the school curriculum.

MinecraftEdu can be used to teach everything from coding to physics and one school 
in Sweden has already made the game a compulsory part of its curriculum.

The government of Sweden organized a national school competition called 
‘Future City’ for which classrooms were asked to submit their ideas about the 
kind of structures they envisioned in the Sweden of the future. It was such a 
success that educators at Stockholm’s Viktor Rydberg school decided to con-
tinue this ‘out of the box’ thinking by incorporating Minecraft into the class 
curriculum for 13-year-students. It has been such a huge hit that the school 
is planning to make it a permanent addition to their curriculum. It of course 
augments, not replaces, core subjects like math and science. Furthermore, in 
some countries Minecraft has been used to engage youth in urban planning.

The UK’s Ordnance Survey updated its UK map into a more detailed 83 
billion block world.

The Danish Geo data Agency made Denmark into blocks at full-scale, so 
you can wander by entire buildings and gaze inside their empty shells.

 Northern Ireland and MinecraftEdu comes with funding from the Depart-
ment of Culture, Arts and Leisure and was revealed at a local event run by 
CultureTECH. There is wide backing for industry plans to get more of today’s 
youth involved in science, technology, engineering and maths, and the indus-
try and government are making efforts in this direction.
It is likely to have an educationally beneficial domino effect on students and 
their studies by encouraging an interest in and enthusiasm for computer pro-
gramming, according to the government, and will encourage development 
in all areas of life.
“This project is truly a world first and demonstrates the innovative and dis-
ruptive role that the creative industries can play in education and economic 
development,” said culture minister Carál Ní Chuilín.

MinecraftEdu is the collaboration of a small team of educators and program-
mers from the United States and Finland. They are working with Mojang 
AB of Sweden, the creators of Minecraft, to make the game affordable and 
accessible to schools everywhere. They have also created a suite of tools that 
make it easy to unlock the power of Minecraft in any classroom.
How is it used?
     Middle school science teacher using the game to model an experiment.    
     Danish teacher using the game to teach English, programming, and 
     game design.
     History Teacher in Kuwait made a MASSIVE world to let his students 
     explore ancient cultures

Minecraft is helping young people show city planners how urban spaces 
could work better for them. A decade ago it would have been hard to imagine 
a UN agency encouraging local governments to use a game to re-design their 
cities. Now UN-Habitat, which works with governments to promote more sus-
tainable urban environments, is doing just that with 35 projects worldwide, 
in countries as varied as Vietnam, Kenya and Mexico. UN-Habitat is the Unit-
ed Nations programme working towards a better urban future. Its mission 
is to promote socially and environmentally sustainable human settlements 
development and the achievement of adequate shelter for all.

Norway and Sweden’s national land survey agency convert map data into 
Minecraft data. 
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MOVES DEFINITION APPLICATION

IMPLEMENTING MINECRAFT

CLONE

FROZONE

TIME

PORTAL GUN

FIXWATER

GUIDANCE

WATER
LANDSCAPING

Allows the player to copy structures in order to 
achieve a faster rate at building production. 

Illustrated in building structure, allows 
Replication of structural strategy, as well as 
sound strategy. 

The acoustic foil not only retains the sound qual-
ity in the towers but also separate the circulation 
of the tower. 

Landscaping the site with water. Heating and 
cooling loads flowing through the space. 

Phase change panels crystallize creating recreat-
ing the move within the architecture whilst also 
aiding with thermal insulation and cooling. 

Drainage strategy and the integration of moving 
water throughout the facilities. 

Through the use of ETFE panels, louvers and 
phase change cells the time of day can be ma-
nipulated. 

Building construction stage, the toolkit, allows 
consistent innovation within the expansion of the 
proposal. 

Creates temporary ice.

Levels water and turns flowing water into station-
ary. 

Facilitates you to manipulate light and set the 
time of day.

Tells you all details of tools used and provides 
Guidance. 

Takes you from one place to another with no 
Connection/relationship to the physical space
 in-between.

You can create 8 meters of flowing water after 
which a block will need to be placed to close this. 
The use of stone will allow infinite water. 

8M 8

F3+H

1.03 UNDERSTANDING THE UNICORN PROPOSAL 
 THE DESIGN SPECIFICATIONS 

Sweeden understands the need to shoot for global presence through their esteemed history of global brands such as IKEA and H&M. 
These companies encouraged the Swedish government to lay the foundations for creating a culture of open access and entrepreneurial 
collaboration. 
The Swedish government invested heavily in its technology infrastructure in the 1990s, establishing extensive broadband Internet net-
works, the result of tax breaks for infrastructure investments, subsidies for installing rural Internet connections and forcing state-owned 
companies to provide local network services. Thanks to government effectively subsidising the cost of buying a computer, Sweden had 
one of the highest rates of PC ownership, creating what the World Economic Forum declared a few years ago to be the world’s most 
digital economy. It doesn’t come as a surprise that currently 18% of the city is employed in the tech sector. Sweden’s social safety net, 
early tech adoption, a long design tradition and export-oriented culture, reflected in the global success of brands, fomented the right 
conditions for entrepreneurship.

The Swedish startup manifesto denotes “Our goal is for Sweden to become the best country in the world when it comes to startups as a 
popular movement. Startups with a breadth of solutions from different industries, with founders from many different backgrounds, in 
different phases of developments, that creates jobs, welfare and the next generation of large companies.”

The design specifications are established by the Sweish Start-up manifesto. 
These are the criteria that is required of the Unicorn Incubator. Therefore, de-
sign decisions will be evaluated according to these set of peramiters to obtain   
the best possible method of practice. These can be found within these blue 
dotted boxes. 

These can be identified through these yellow boxes and strips 
along evaluations. They are used to highlight design decisions 
throughout the document.  

The Minecraft moves are implemented within the design strategy. They all serve an allocated attribute and have specific applications within the project. These will be highlighted throughout. 
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1.04 SITE LOCATION 

SITE ALLOCATION  

SITE LOCATION ANALYSIS: 

IDENTIFIED SITE ACCESS

Centralbron

Centralbron

Site Plan - Existing Access
KEY 

Site Boundary

Stockholm central station

Klara Malastrand Ferry Terminal

Riddarholmen Ferry Terminal

Tagelbacken Junction

Bus Stops

Cycle Route 

Traffic Direction

Green Open Spaces

Average Walking Distance  

DESIGN SPECIFICATION:
    
The site must be accessible by different forms of transport. This is imperative as inves-
tors, tenants and future collaborators must be able to access the premises with ease. The 
various forms of transport will help to eradicate the possibility of being late or getting 
stuck on the way as another form of transport can be used along the way. 

There will often be investors/ business people who fly in specifically for a pitch in order 
to leave a lasting impact the site must be in the heart of the city, where the wow factor 
and money is. They must feel immersed in the city scape. This will add a heightened 
enthusiastic entrance to any meeting/pitch or business deal. 

When sourcing a site a few possible locations must be investigated and compared in 
order to source the best suited location. 

The Unicorn Incubator must not detract from the site qualities and historic background 
but must utilise and be sensitive in its approach to planning and in terms of the growth 
of proposal. 

A underutilised run down site at the moment with great potential for expansion. 
Located by gamla stan and slussen it is within close proximity to Stockholm 
central station. 
You can access the site by car, public trasport and cycle, although there are no 
ferry’s going to the site it may be possibly to arrive by boat on private demans. 
There is currently a re-development programme for the site in place and works 
has started else where. 
The programme will take 15 years to complete so there is the possibility of a 
temporary Unicorn Incubator on that site. 

The site is currently used as a boat docking station and tourist/locals waterside 
passing by break out area. There is great potential for regeneration of this area 
and better public landscaping and optimisation of boat docking and cafe facil-
ities. 
Located in close proximity to the town hall the approach of the design must be 
sensitive so not to disturb the historical heritage.
The site is in minutes distance from Stockholm central station.
It is also on one of stockholms most renowned and bussiest junctions (Tegelback-
en Junction) which was redeveloped to aid the flow of traffic. 
The site is accessible by car, train, ferry, cycling and bus. 

There are specific design specifications for the allocation of a site this and nay future 
Unicorn Incubator developments. This is to ensure that the best possible real estate 
investment in terms of its location as this will be one of the many reasons for its fluid 
implementation into the busy business world. Therefore a few design specifications 
will need to met, as listed below. 
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The site was chosen as it also 
meets Attribute 1 of the project 
requirements. Encourages connec-
tivity through its location. This is 
crucial to the Concept of the Uni-
corn Incubator.  
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1.05 SITE CONTEXT|HISTORY

1930’s officers attending to traffic. 

Current site massing 

1950’s Waterside and tourist attraction. 

1940’s Road Closure due to high traffic levels. Current view of site from city hall (Henry law). 2010, Boat docking and tours. 

TEGELBACKEN JUNCTION KLARA MALASTRAND

Back in 1877 Tegelbaken was a busy crossing between rail, light rail and 
street traffic. The concept of “Brick Back misery” was born because the 
railway gates used to get closed to traffic numerous times an hour and 
caused great disturbance to travelers, mainly during peak hours. So it 
was decided to be re-modelled to allow an easier flow of traffic.

Klara Mälarstrand is a quay and park area just off Tagelbaken and 
next to Riddarfjärden. The area stretches from Stadshusbron in the West 
during the Central Bridge and along Tegelbacken to Vasabron in the East.  

Since rebuilding  Järnvägsparken(park north of Tegelbaken) in the 
1960s, Klara Mälarstrand lost its significance. With its proximity to Stock-
holm’s Central Station and Stockholm City Hall and the location next to 
Riddarfjärden, it has become a popular tourist destination.

Earlier buildings skirting the Square were pulled down and modern offic-
es and hotels were built. Central palace still remains as a antic from past.
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SITE HISTROY SITE IMAGESDESIGN SPECIFICATION:

The site typography must be investigated, to under-
stand the limitations and considerations that will 
need to be made regarding planning proposals.

The site history must be appreciated and re-
searched, this should aid the design in maintaining 
the heritage. This is especially important during 
phase 3 and increased developments of the Unicorn 
Incubator worldwide. 
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1.06 SITE CONSTRAINTS & LOCAL CONTEXT
SITE CONSTRAINTS

KEY

Prevailing Wind

Pedestrian Entrance

Cycle Route 

Noise Pollution 

KEY 

1.   Stadshusborn bridge to Stockholm Town Hall

2.   Cafe & Ferry terminal ticket office 

3.   Klara Malastrand Ferry Terminal 

4.   Water front and tourist attraction 

5.   Stockholm Central Station 

Site Plan - Existing

Local Context Site Boundary  

1  2  3  4 

5  6  7  8  9  

1  

3  

4 9  

6  

Boat Docking 

High Traffic  

Flight Path 

Solar Path 

The Klara Malastrand site is located by the water next to Tegelbacken junction and Stockholm 
Central Station. The site has views out to Gamla stan (old town), Slussen  and Stockholm Town 
hall. It has a constant flow of traffic from the many roads that connect to the junction next to the 
site and the railway which crosses over. It is important to analyse the site constraints in order 
to implement the best possible strategies to protect the occupants from situations such as noise 
pollution and air pollution. 

6.   Jarnvagsparken

7.   Retail Stores and Dinning 

8.   Sheraton Stockholm Hotel 

9.   Tegelbacken Junction 

       High Traffic 

DESIGN SPECIFICATION:

    
An analysis of the suns direction in essential to creating the best possible thermal strat-
egies as well as creating the element of surrealism within the towers. 

The noise pollution is integral as it will establish possible structural strategies imple-
mented to maintain good acoustic levels inside the premises. 

The flow of traffic is also essential as it will enable the right site strategies so that the 
building is not only situated on site and performs but also has a connection with the city.  

The massing of the surrounding properties must also be considered, especially to meet 
planning requirements and to ensure a sensitive site appraisal is in place.     
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1.07 SITE: ENVIRONMENTAL CONDITIONS

MAXIMUM & MINIMUM TEMPERATURES 
The climate in Sweden is typically temperate. This means it has cold, cloudy win-
ters and cool, partly cloudy summers. For Stockholm in January the daily average 
maximum temperatures is 1 degrees Celsius (33° Fahrenheit) with the average min-
imum -4 degrees Celsius (24 ° Fahrenheit), while in June the average maximum is 
20°C (60°F) with a minimum of 10°C (50°F). The wettest month for Stockholm is 
September, while the driest month is January.  This understanding of the weather 
conditions is crucial as it will inform the thermal strategies and insulation of the 
building envelope.

AVERAGE WATER TEMPERATURES
Stockholm is a coastal city in Sweden. It is a quite huge city in proximity to the ocean 
with a population of around  1250000 people. The water temperature around Stock-
holm has significant variability during the year. The temperature ranges from 0.2°C 
(32.4°F) in February up to 17.5°C (63.5°F) in the month of August. The average 
water temperature throughout the year is 7°C (45°F) and the best time for water 
activities is late summer, since Stockholm is located in the northern hemisphere. The 
understanding of the water temperatures will facilitate the possible integration of 
water cooling and heating loads. 

SUN PATH STUDY
The sun path study highlights the suns path over the chosen site. The sun will be 
integral to many of design elements within section 3 of this report. Therefore an 
understanding of its path around the site is critical. The site is exposed to large 
amounts of sunlight and also reflections which will bounce off the water. It will not 
be overshadowed by any neighboring properties 
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The sites climatic data will be important to the design in relation to ventilation, 
thermal regulation, orientation and drainage strategies of the building proposal. 
Therefore it is important that these are analysed (as indicated in the diagrams) in 
order to understand the best suitable material applications and strategies required 
to create comfortable conditions for the occupants. 

DESIGN SPECIFICATION:

     The site climate data must be collated and considered during the design 
     process in order to establish the required environmental strategies. 
     
      Although the greatest impact on the load of the proposal will not be form the    
      weather conditions these will, nontheless have an affect on the performance
     of the building. Therefore, they must be considered. 
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1.08 SITE: GEOLOGY & FLOOD RISK 1.08 THE UNICORN  
HOW IS SWEDEN AFFECTED BY FLUCTUATING WEATHER CONDITIONS? COL0UR STRATEGY PROGRAMME COLOUR ALLOCATION 

SWEDEN & GEOLOGY:

DESIGN SPECIFICATION:

DESIGN SPECIFICATION:

    
All environmental risks must be evaluated. 

The geology and chance of flooding is an important environmental stand-
point. These shouldbe considered in design decisions. 

To use Minecraft throughout the design process in order to facilitate a new 
approach to traditional design methods.
To incorporate the notion of the unicorn through surrealist expression. 
To ensure there is correct colour consistency within the construction phase - a 
RAL colour must be associated to the building components.
Ensure colour consistency throughout the lifetime of the programme. 

Used for the floor and indoor detail elements. 

Used for the unicorn structure.

Used for the the guttering.  

The unicorn colour within Minecraft.

The Minecraft colour chart.

Sweden is part of the Fennoscandian Shield, an area of old crystalline and metamor-
phic rocks, consolidated during hundreds of millions of years. Common rocks are 
gneiss, granite, granodiorite, sandstone and marble. The most common soil type is 
till, covering about 75 % of the landscape. 

From the site evalutaions we can come to understand that the site will require 
a specialist coastle infrastructure specialist to Investigate the foundations and 
carry out a borehole study. This will facilitate a better understanding of the 
potential and how these can be avoided when building next to the waters edge. 

Klara Malastrand (site) is situated by the waters edge. Therefore, it is important to 
understand the weather and water conditions that could potentially cause risks to the 
development. Moreover, it is imperative to consider the environmental impact and the 
related planning regulations that would the project would need to adhere to before 
the start of the design process. 
Sweden has:

Relatively warm climate over the past 75 years, particularly in the 1930s 
and since 1987. 
Annual mean temperature has been around 1 °C higher and the annual 
precipitation around 10% higher over the past twenty years (1991-2011)
compared to the previous 30-year period (1961-90). (further adding to 
our understanding of the site conditions from pg.11)
Seasonal patterns differ somewhat from the annual mean changes. The 
temperature difference relative to earlier decades has been the largest
in winter. 
The precipitation increase has been largest in summer. Generally, sea-
sonal changes are obvious in winter, spring and summer.
Autumn temperature and precipitation are the least affected.
A general tendency to less severe spring (snowmelt) flooding and more 
frequent riverine floods in autumn. 
The annual mean run off has not changed very much.
Since 2000, many areas of the country have been affected by a number 
of floods.

In order to become a unicorn, one must feel like a unicorn, act like a unicorn. There-
fore, to attain the colour strategy for the unicorn incubator a unicorn was developed 
within Minecraft. A colour chart is demonstrated below to show all the variant colours 
which can be used. Through this strategy the programme stays true to the Minecraft 
typology. 
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SLEEP, SURREALISM  & THE DREAM SCAPE

In order to understand the notion of a dream and to be able to create a surreal landscape, 
empirical research was carried out on my own subconscious. As the designer of this dream scape 
it is important to analyse a dream and find the appropriate forms of representation. In order to 
do this i mapped  my movement within my sleep through a device. This provided me with data 
of my brain states in relation to my physical movement over a period of a month.  This data was 
then used to create small inhabitable pavilions through which the notions of architecture and 
surrealism was birthed. 

Sleep represents not only the data of a normal sleep state but also represents areas 
within a business where there is rest and peace. The lack of this within a rigorous 
programme like the Unicorn Incubator is also evident. The levels of consciousness and 
the stages of a business have a great deal in common. 
The representations of the surreal are therefore integral to the design development of 
the Unicorn incubator.  
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1.09 EMPIRICAL RESEARCH - SLEEP  

Days of the Month 
Time of Sleep 

Q
u
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f S
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ep

Awake State: Beta 
(12 hz to 38hz )
-High Anxiety/Alert Attention

Sleep State: Theta 
(3hz to 8hz )
Learning & Memory

Deep Sleep: Delta 
(5hz to 3hz )
Healing & Regeneration

Sleep Data Colated

Sleep Data Grid

Modes Of Sleep
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1.10 EMPIRICAL RESEARCH - INSOMNIA
SLEEP, SURREALISM  & THE DREAM SCAPE

An element even more prominent within a startup/ business is the notion of 
Insomnia. The lack of rest and the countless hours of work required for the backfill 
stage of the dream state, also depicted within my sleeping patterns regularly. A se-
lection of data strands that illustrated the moments of unrest were used to recreate 
a pavilion. The playful representations exaggerate the notions of surrealism to mask 
unrest . This understanding of this method of approach can further guide the design 
strategy . 

It is imperative that the structure of this dream state is representative of the fragility 
of the dreamer. This representational understanding of insomnia can guide the design 
development of the Unicorn Incubator tower.  The combination of the integration of the 
empirical research of ones dream state along with the playful typology of Minecraft 
will need to be brought together to accomplish the design specifications of SSM. IN
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Perspective

Isonometric
23.00

00.00
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02.00
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1.11 DESIGN DEVELOPMENT 

1

2

3

4

5

6

8M 8

8

DESIGN SPECIFICATION:

     To develop the design of the Unicorn Incubator with a holistic understanding
     of the site, the constraints and history in order to develop a sensitive yet 
      striking proposal.   
      To use self guided research within the design development to elaborate the
      notion of surrealism (the dream) within the architectural representation.
      The incorporation of the Minecraft strategy must be evident and embraced
      through the design methodology. 

The Minecraft moves, site analysis, empirical research along with the design specifica-
tions set out by SSM have been integral into the initial design development. Here the 
capabilities of one unit of the Unicorn Incubator have been addressed. Thinking about 
the position of the surreal dream state in relation to the backfill (co-working) spaces 
of the programme. Starting to analyse the methods of incorporating the Minecraft 
moves into a holistic architectural design. If we take for instance ‘FROZONE’ move and 
consider what can be achieved in the design through encompassing the water by the 
site. How will water move through building and what is the relationship? 

KEY
1.    Crystallization of water into dream structure 
2.    Pillows in tensile 
3.    Dream space 
4.    Structure enabling growth 
5.    Multi functional work/pitch preparation space
6.    The eel electricity generator 

Proposal on site  

Investigating the integration 
of water within the proposal
   

Water Crystallization
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ALLOCATING A MATERIAL PALETTE WHAT IS REQUIRED? 

1.12 MATERIAL STRATEGY

DESIGN SPECIFICATION:
    
Optimisation of material properties through comparative analysis of building design 
methods in order to create intelligent architectural systems that work together 
efficiently. 

A means for architectural innovation within the construction is critical in order to achieve     
growth of skills and technology within the construction industry of Sweden through the
programme. 

The use of materials which factor in the growth and the obsolescence of a business/
company. That not only serve architecturally and structurally but also meet Sweden’s 
targets of being Eco friendly and renewable.   

The material must have room for growth and adaptation in different forms as this will 
be explored during the expansion on the Unicorn Incubator. 

A start-up/ any business can be incredibly successful when they understand their 
product and service, what it is offering and how it is moving mankind as a whole 
forward. This way of thinking can lead to incredible discoveries that can re-shape 
our future, an approach that SSM feel is integral to the development of the Unicorn 
Incubator. This is particularly evident in the material strategy of the programme. 

 

Will the building have vertical expansion? 

Will the building need large amounts of natural 
light and do these need to create interesting 
patterns? 

The site locations provides the proposal with large 
amounts of light reflections from the sea water. 
Can the reflections of light be optomised in the 
design to genrate heat for the building?

Is it important to use materials that can potential-
ly be biodegradable and are natural. Therefore 
showing qualities of being renewable and Eco 
friendly?

This would require a lightweight structural 
system that can work in tension and 
compression.

The use of foils such as ETFE could be a 
great way to not only allow light into the 
space but to also block out/and play with 
light when required. Possibly during pitch 
presentations where projectors may need 

Through application of the Minecraft move 
frozone within the architectural applica-
tion, heat can be generated within the 
building using solar power. 

The properties of polymers are far more 
diverse than those of traditional materials 
such as timber, metals or concrete. Fiber 
reinforced polymers, in particular, demon-
strate a wide scatter in their strength as 
well as elastic modules and elongation val-
ues. These fantastic qualities which could 
pave the way into using materials that can 
be continuely innovated and adapted.  A 
critical element to meet the design specifi-
cations of the Unicorn Incubator. 

Yesks 

Yesks 

Yesks 

Yesks 

Lightweight material that can be developed in hollow forms through different 
manufacturing processes.
Commonly used in the aerospace industry due to their high strength and having 
no significant creeps. 
Very high corrosion resistance, this is important due to the site location and the 
close proximity of the water. 
requires specialist equipment and personnel in order to be used. 
Fatigue resistance. 
Very good tensile strength and is also brittle. When the fibers bend they fails at 
very low strain. In other words carbon fiber does not bend much before failing.

Established in the building industry for homogeneous polymer material that is 
very thin in relation to its surface area. It is ideal for lightweight building con-
struction as: 

Improving air tightness of buildings (reducing ventilation heat losses).
Is a great thermal insulator.
Waterproofing against percipation in roofs and facade (pg.41). 
For improving the solar control and thermal performance of glazing (pg 42).
For improving room acoustics with the use of room acoustic foils (pg. 46).
Lightweight building material. 
Facilitates a sense of play with light through printing and colour patterns (pg.44).

Synthetic materials made from organic molecules. 

Up until now in the construction industry, polymers have mainly been used for 
sheeting, insulation, floor coverage or paints. Allocating these materials as the 
core materials that will be investigated in accordance with the design specifica-
tions facilitates architectural innovation through material strategy.  
They facilitate lightweight material application which is critical due to the vertical-
ity and design requirements. 
Demonstrate integration of renewable energy and ability to be bio-degradable 
(pg.47).
Materials such as steel timber or concrete illustrate far fewer opportunities for 
varying and improving their form. 

With traditional materials it is the material that determines the construction,  
whereas with polymers the designer can choose and adapt the material qualities 
in order for it to suit the mechanical, visual and building physics that is requires. 

An ideal building material as it:

Incorporates the element of water and crystallization into the 
Construction (moves of the game). 

Uses natural solar energy to store heat and cool the building (pg.43).

Acts as a means of solar shading as well as facilitating the play of architecture and 
surrealism through its cellular arrangement. (pg.34 & 45).

Phase change glass Coloured ETFE
Serpentine Gallery Pavilion / SelgasCano. 

Carbon fiber - University of Stuttgart ETFE - Anaheim Regional Transportation 
Intermodal Center - HOK 

A much heavier material which is more difficult and time consuming during 
Construction on site. 
Good strength with high toughness. 
Cheap material.
Used for large structures such as; bridges and buildings.  
Steel production uses alot of energy. 
Steel is quite a chunky material and does not illustrate a lightweight quality or 
facilitate intricate and thin structural forms to be developed, therefore it is not a 
suitable building material for the Unicorn Incubator. 
SSM also require material innovation through the programme and steel is 
extensively used in construction leaving not much room for development. CA
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Coloured ETFE precedent: 
PIOTRKOWSKA STREET TRAM STOP ROOF 
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1.13 STRUCTURAL STRATEGY 
MINECRAFT & ITS APPLICATION INTO THE STRUCTURAL TYPOGRAPHY

DESIGN SPECIFICATION:

    The moves of growth within Minecraft must be evident within the structural strategy. 
    A simple growth programme must be established at ground level to facilitate future 
    application of the programme nationally (globally).
     A means for architectural innovation within the construction is critical in order to achieve    
    growth of skills and technology within the construction industry of Sweden through the
    programme. 
    A structural strategy must be in place in order to mediate the form of the towers. This
    is especially important during phase 3 of the programme as the building must adhere
    to planning regulations and consent provided. 

The Unicorn Incubator has taken the structural strategy of the block systems in 
Minecraft that allow the players to construct their dream landscape and adopted
the approach within the building proposal. This is evident in phase 1 (enabling 
works), phase 2 (ground floor office facilities & tower) and phase 3 (expansion). 
The production of the structure is explained in section 2 of this report.

It is imperative that the structure can account for the growth of the business and its 
obsolescence. The methods of growth evident in Minecraft (blocks can be added to 
one another and expansion is achieved) are incorporated into the design, not only 
to explore the approach of the game within the construction, but also to facilitate 
a simple modular expansion at ground level which is then reinvented into a surreal 
landscape through the towers. As a result, facilitating the needs of the occupants as 
well as  innovation through a playful expression.  WH

Y?
 

1 X 1 Meter structural piles at the nodal points of the Minecraft grid. 

Foundations on nodal points & structural relationship to foundations.

2M 
1M 

2M 
1M 

KEY
      2000mm (max 3000)
      1000mm
      Pile foundation’s at nodal points 
      Concrete foundations 
      Columns fixed into piles   

 

1. 
2.
3.

KEY
1.      Phase 1 works 
2.      Invisible Minecraft grid  
3.      Ground floor coloums 
4.      Access to tower
5.      First floor structural components 
6.      Phase 2 works 
7.      Second floor structural components
8.      Third floor structural components 
9.      Panel envelope (addressed in section 

The columns have a maximum distance of 3000mm due 
to the load that will be subjected on top. The minimum 
width is 1000mm due to the grid and foundation nodal 
points (illustrated in    ) being situated at 1000 X 1000mm 
distances. They have to be at 1000mm distances from one 
another at all times (due to the Minecraft grid) 
An analysis of the Minecraft structural system below. 

These can be used as a set of structural applications to 
guide how the structure of the tower can start to grow out. Analysis on model path- further explored in section 2

In Minecraft the box system facilitates are a modular type of con-
struction. These moves have been used in the structural strategy of 
the unicorn incubator, however, the slight twist of these rules has 
facilitated a more interesting yet controlled system for the architec-
ture. The Minecraft moves provide a foundation for the structural 
development. 

Must touch any one of the 
four: 
   Surfaces
   Face 
   Corner edges. 

1.  Can touch anywhere on 
     one edge face
                   +
2.  Must touch at endpoint

3.  Can touch anywhere down 
   the edge face of the endpoint 

1.  Rule one and two can apply
   for up to three meter blocks.

1.  1000mm           2.  2000mm          3.   3000mm

The blocks ascend up from the grid formation on the ground   
to form an invisible 1000 X 1000mm grid. At this point the 
grid can be used to design the form of the towers. The fol-
lowing rules apply: 

THE MINECRAFT GRID 

MINECRAFT BLOCK RULES 

UNICORN INCUBATOR ADAPTED BLOCK RULES 

RULE 1 

RULE 2 

RULE 3 

KEY
    Beside one another 180o

    Beside under -180o

    Beside on top + 180o

    On top +90o

    Below -90o

    Adjacent corner - 45o
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*ground and stair roof elements removed for diagrammatic purposes
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1.  Can touch anywhere on 
     one edge face
                   +
2.  Must touch at midpoint

3.  Can touch anywhere down 
     the face of the midpoint 
 

2 
3 

1 

6 

1.  Can touch vertically/
    Horizontally at point 
    edge face. 
                   +
2.  Can touch anywhere down 
     the edge face 

RULE 4 

RULE APPLICATION 

RULE APPLICATION 

RULE APPLICATION 

RULE APPLICATION 

2 

1 
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1.14 ORGANISATIONAL PLANS 

DESIGN SPECIFICATION:

      The Unicorn incubator must provide sufficient working spaces and facilities
      for all tenants. 
     
       It should be designed in a way where the space can be adaptable ( e.g 
       allowing tables and chairs to be moved).
      
       The notion of becoming a Unicorn and the vision of the very surreal unicorn 
      status must be reverberated throughout the architecture. The towers being 
      a reminder of this vision. 
      

The Unicorn incubator is established by 4 main levels. These spaces are the backfill 
and the markup of the business. The square typology of the ground floor amplifies 
the notion of work and the mundane which is juxtaposed through the towers that 
burst out of the square modular forms of the ground and into the lucid and surreal. 
The notions of architecture and surrealism (as previously investigated) are brought to 
life through the tower and amplified as you move further up.  

Each one of these units is provided with consideration to space requirements, which 
are indicated below. 

Reception
Individual working space                
Managers office 
Large meeting room 
Small meeting room
Kitchenette  & eating
Lounge and chill out area
W|C Facilities
Server room  

Each unit as depicted here, houses 7 working people (receptionist, manager and 
staff) however, it has a full capacity that can serve up to 80 people (inclusive of 
tower space).  

The ground floor is the home to the Backfill of the startup company. This is where all the work 
takes place, the long hours and sleepless nights. Each unit will be designed for 5 workers, one 
office manager and one admin (receptionist). The size of the spaces allocated to them is to 
comply with office space regulations. Each working person is allocated 70sq ft whereas the office 
manager is provided with 150sqft. (refer to      ).  

As you move up through the tower the secrecy and illusion of the dream is amplified. On the 
second floor a large pitch space is provided for more confidential acquisitions. 

The first floor houses two wheelchair accessible pitch spaces. This part of the building is the 
Markup of the business stage. This is where pitches are performed and funding is made 
possible.  The two pitch spaces and corridor are separated through the use of acoustic dividers. 
Refer to pg. 48. 

The very top of the tower optimises the natural open surroundings such as the sea and sky. The 
element of light and the notions of surrealism really take full flight here. The small intimate 
space is juxtaposed against the paneling facades and streams of light that enter the space 
as  they blur the lines between the inside and outside, the real and surreal. In the hopes to 
amplify the very private and confidential pitch thats taking place.  
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KEY
Entrance - doors keep air 
temperature inside stable 
for outside conditions. 
Entrance 
Main circulation space
Secondary circulation space 
Reception 
Managers office
Bathroom facilities
Lounge and chill out area 
Kitchenette
Server room 
Working desks for 5 people
Large meeting room 
Small meeting room 
Approach from north of site 
Approach to water front 
Water landscaping 
Lift 
Stairs to First floor  

KEY
Lift opening to first floor 
and circulation space 
Small pitch space 1 
Small pitch space 2 
Lift 
Stairs to first floor
Stairs to second floor 

KEY
Large Pitch space 3 
Stairs to second floor
Stairs to third floor 

KEY
Private pitch space 4 
Stairs to third floor

1. 
2.

70sq ft 
70 sq ft
150 sqft
250 sq ft
170 sq ft
400 sq ft
900 sq ft
50 sq ft
70 sq ft

1. 
2.
3.

1. 
2.

1 
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2 2 
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WATER & ELECTRICITY SUPPLY

1.15 THE UNICORN EXPANSION

INITIAL BUILDING DURING EARLY EXPANSION  

FULL PROGRAMME EXPANSION 

KEY 

Site Boundary

Water pools 

Main Entrance Point

Secondary Entrance points

Co-working Spaces

Meeting Rooms

Connecting hallway of Initial Building

Connecting Main Halway- View to Gamla Stan 
(old town)/Slussen  

Connecting Main Halway- View to Lunghol-
men/Hornstull 

Water Landscaping leading from co-working 
to waterfront

Water Landscaping leading from entrance to 
waterfront

Water Landscaping leading from meeting 
rooms to waterfront

1

1

1

1

1

1

1

1

1
2

2

2

3

3

3

3

3

3

4

4

4

Boat docking station

Co-working space 

Boat ticket office 

Meeting rooms

Cafe

Breakout spaces

Bike storage facilities

Dream towers- 
Pitch and investment 

1

1

2

2

3

3

4

5

5

5

5

5 5
5

5

5

5

5

5

5

The programme shows flexibility within its expansion as it starts by allowing occu-
pancy for a team of 7 (capacity of 80 through inviting of guests/meetings and pitch 
spaces being used) that can branch out into occupancy for 80 people (capacity of 800 
individuals). Table below illustrates the spaces that are required and how the building 
footprint will increase accordingly. 

The current site is used as a boat docking station and has been open to the public 
as a tourist location for many years. Where people will retreat to for a sit down 
and admire the scenic view. In order to perserve these characteristics the boat 
docking station has been relocated west of the site. This provides the tourists and 
visitors with a scenic view over kungsholem (an island of respite). Whilst they 
relax in the cafe and book a trip out onto the waters. 

As well as providing occupants with great opportunities for business growth and 
connecting with fellow aspiring entrepreneurs, the Unicorn incubator would like 
to promote a health and wellbeing. Bike storage facilities by the cycle route that  
is directly on the site boundary facilitates easy storage of cycles. The breakout 
spaces provide sea views and channels lead to the water to encourage retreating 
to the waters edge for a minute or two before getting back to work.

No. of occupants (working)    |   No. of occupants (not-working)    |   Building SQM  

1 - 7                                                               80                                          140SQM                                                               

28 - 56                                                           640                                       1120SQM                                                                 
7 - 28                                                             320                                        560SQM                                                                 

56 - 70                                                           800                                      1400SQM                                                                 

DESIGN SPECIFICATION:

      The Unicorn incubator must be able to expand into the whole site whilst
      maintaining its current use. 
     
       The site must continue to serve as public and private space, this facilitates
       it to meet planning requirements. 
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1.16 SERVICING STRATEGY   

DESIGN SPECIFICATION:

    The layout of servicing must allow all units water access regardless of 
    direction of unit growth on site. 
    Servicing must be designed so that channels can be opened/taped into when 
    required so to reduce any water waste within the infrastructure.
    Water and electricity services must not be in contact as this can cause serious 
    health hazards. 

Clean water, waste water and electricity are required to operate the services of the 
Unicorn incubator. These have been situated under ground, within the concrete foun-
dations, during phase 1 (enabling work). They are connected to the structural col-
umns through the ground nodal points that are retrieved from the Minecraft growth 
grid. They are distributed throughout the unicorn incubator through the carbon fiber 
structure.
The ability to tap into the servicing facilities at the nodal points is integral to the 
growth of the unicorn incubator as it allows the service channels to be opened and 
used in conjunction with user demand. 

Drinking water that is brought up through a separate piping system and in can be 
plugged into the kitchenette and WC basin facilities. Grey water is redirected to the 
cisterns before joining the sewer system/ or being directed back out to the sea water 
through the bigger integrated water channels. A clear understanding of the rainwater 
drainage system can be found on pg. 39.

Clean water and waste waster are directed in and out of the unicorn incubator 
side by side within one unit of the structural columns. A carbon fiber divider is 
then built dividing the column into to separate compartments. This facilitates 
the electrical services to then be passed in the same way as water on the 
opposite side of the column. Due to carbon fiber having electrically conductive 
properties, the electricity cables will be encased within polyethylene pipes. 
Thus eliminating any health risks with electrical conductivity.     

There are two different types of columns within the 
Unicorn Incubator. one that has insulative properties 
and the other is used for services. When a unit is built 
during Phase 2, the contractor will use the insulative 
columns on the outside perimeter of the unit and the 
servicing columns will be used where required. These 
can be built out as required.  A in depth analysis of 
ground build up can be found on pg.29. 

Servicing Column

Ground Floor Plan 

2 X 2 meter Service columns on site with Minecraft grid showing all other nodal points. 

Second floor plan 

Providing water and electrical servicing at this volume is not efficient due to 
the close proximity of the columns in relation to the spaces. This would create 
a lengthier build schedule and increased costs at no extra benefit to a unit. 

Insulated Column 

First floor plan 

Servicing with this arrangement facilitates a shorter build period and 
reduces build cost. It is also efficient as it can serve a large number of 
spaces. Therefore, it is an ideal method for the units. 

KEY 
1.    Carbon fiber column 
2.    Carbon fiber column
       dividing cell  
3.    Electricity cables within 
       polyethylene pipe 
4.    Clean water 
5.    Waste water  

KEY 
       Water
       Water line leading to facilities  
       Electricity (including Internet connectivity)
       Electrical lines leading to facilities  
       Insulated column
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WATER & ELECTRICITY SUPPLY

Visual aesthetic of services (precedent) - Google data center  

1 3 2 5 4 1 
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1.17 ACCESSIBILITY  

DESIGN SPECIFICATION:

      The Unicorn incubator must be complaint with part M of government 
      building regulations; Access and use of building. . 
     
       The development must be wheelchair accessible. 
      
      No ramps must be used. - We at SSM would like to enforce this as we truly 
      are not a fan of ramps.     

The Unicorn incubator is established by 4 main levels. The ground floor facilitates the 
working facilities, the first floor facilitates wheelchair accessible pitch spaces and the 
second floor is a private pitch space, with the third being for confidential pitches. The 
4 levels spaces elevate the notion of becoming a unicorn as they transcend (through 
the towers) into the dream state. The building has step free access for all staff and 
guests/visitors. A lift situated by the entrance provides wheelchair access to the first 
floor.  Other considerations have been accounted for in order for the building to not 
only meet the design specifications set by the Swedish Start-up Manifesto but also 
Part M of the government building regulations; access and use of building.  

                    The width of the circulation spaces have been designed to meet Part M,
Building Regulations. As a result they are 2000mm wide exceeding the required 
1200mm stated width, this is to account for fire and an easy means of escape (refer 
to pg.22). Turning circles of 1500mm also facilitate both easy disabled access and 
comply to fire regulations (pg.22).

                    As stated in part M all balustrades must adhere to a minimum height 
of 1100mm. This is evident within the Unicorn Incubator. 

                     Handrails as stated must  adhere to a minimum height of 900mm, which 
are provided.  Furthermore, all staircases must also comply with part M as the riser’s 
must be no more than 220mm whilst the tread going must be of a minimum 220mm. 
Risers are of 180 mm and going is defined by 250mm. 

                  The site provides the building with flat grounds making all access points 
wheelchair accessible. The ground floor has no stepping down or up and therefore is 
also completely wheelchair accessible, further affirmed by the column arrangement 
(refer to pg.22 for more information on column arrangement and fire). All occupants 
must be able to access the a pitch space within the towers. Therefore a lift has been 
provided, situated by the entrance and only serving the first floor out of the two with-
in the tower. This is due to no ramping being designed into the tower as this would 
interfere with the flexibility of the towers growth. Wheelchair turning circles have also 
been incorporated into the design (see below ‘turning circles & circulation’). 

HANDRAILS & RISERS

DISABLED ACCESS  

TURNING CIRCLES & CIRCULATION

BALUSTRADES

Building reg M: Access 
and use of building.

Ground Floor Plan 

First floor plan  

Third floor plan 
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*facade elements removed for diagrammatic purposes

KEY
       Lift access to first  
       Stair access

KEY
          Lift access to first floor
          Stair dimension - 1200mm
   1.    Handrail at 900mm 
   2.    Going at 250mm 
   3.    Riser at 180mm     

      KEY
         Main entrance into building 
         2000mm entrance corridor 
         Entrance out onto waterfront 
         2000mm circulation corridor
         Up to 3000mm column width 
         Stairs to first floor         
         Lift access to first
         Disabled turning circle 
  

1200mm 

3M 
2M 

2M 2M 2M 

2M 

      KEY
         Stairs to second floor 
         Stairs from first floor            
         Lift access to first floor
         Disabled turning circle 
  
          

      KEY
         Stairs to second floor 
         Stairs from first floor            

A 

A 

B 

B 

C 

C 

1 2 3 
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1.18 FIRE STRATEGY  

DESIGN SPECIFICATION:

    The Unicorn incubator must be complaint with part B, fire regulations. 
     Escape routes and exit signs must be visible throughout to premises. 
     Fire service vehicle access routes must be clearly provided to ensure any 
     fires can be put out. 
     The risk of a fire must be considered in design and material strategy, so to
     ensure that they can prevent a fire from catching/spreading. 
     There must be clear warnings in place in the case of a fire. 

The Unicorn incubator must be complaint with building regulation document Part B. 
It must adheres to the maximum travel distance requirements and provide a safe 
means of escape for occupants in-case of a fire. In order to achieve this a range of 
strategies have been enforced within the Unicorn Incubator design.      

Phase change be very flammable,
Analysis and prevention of this within the design 
can be found on pg. 45 & pg.57.   

Carbon Fiber can cause fire hazards. 
Investigation into mitigating these risks within 
the design are addressed of pg. 35.   

As per clause 3.8 Part B, building regulations, two escape routes are required with 
specific figures on the minimum escape width, as shown below. 

Premises use                         Max travel distance:                      Max travel distance:
                                             (One direction)                       (more than one direction)

Office                                                             18                                                  45
Assembly and recreation                               18                                                  45

Maximum Number of persons:                                            Minimum width (mm): 

60                                                                                                                 750
110                                                                                                                850
220                                                                                                              1050
more than 220                                                                            5mm Per Person

Due to the column arrangement, the main fire exit of each unit is are 2000mm wide 
with additional fire doors of 1050mm provided. The lift shaft that only operates to 
the first floor of the tower will not be in use in the event of a fire, disabled personal 
would need assistance down the stairs.  

There must be fire alarms throughout the premises which can be set off by any indi-
vidual inside. These must be able to be heard clearly from outside. Some areas are 
more at risk of a fire than others, such as the kitchenettes where sprinkler systems 
are in place. The tower is also a  high risk area for any disabled personnel as their is 
no ramp from the first floor. Therefore sprinkler systems and stack ventilation assist 
in the prevention of a fire and escape of smoke. 

The ground floor plan illustrates the means of escape. 
Turning circles illustrates how the ground floor is disability friendly. Sufficient room has been provided through the design to allow all occupants a fast and easy means 
of escape. 
The Structural columns on the ground floor can be up to 3 meters apart. When discussing spans with a structural engineer it was advised that this would be a sufficient 
distance. This lends the occupant open spaces which are not only adaptable but even with a large number of occupants, still comply to good means of escape. 

Sensor reactive sprinkler systems have been implemented into the towers, on the escape stairs through to the escape. This facilitates quick extinction of any fires that may 
arise within these areas.  The fire will trigger the sprinklers to come on, this enables the flame to be engulfed by liquids and in turn removing the hazard. This is visible 
in diagram A.  

There is vehicular access to the site from the North, East and West. A turning circle is 
provided for Emergency Service Vehicles in order for the building to adhere to Section 
16 of Part B Building Regulations. fire brigades can access the site from multiple 
locations these are indicated as A on the plans.   

Access pre growth of Unicorn Incubator 

Access post growth of Unicorn Incubator 

ESCAPE ROUTES 

WARNING SYSTEMS  

FIRE SERVICE VEHICLE ACCESS ROUTES 

FIRE SERVICE VEHICLE ACCESS ROUTES  

A 

1 

1 

2 

2 

3 

3 

A 

A 
A 

A 

A 

A 
A 

Ground Floor Plan 

Turning Circles 

First floor sprinkler system 

Fire safe structural design 

Third floor sprinkler system 
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KEY
       Sprinkler system
       means of escape *Facade elements removed for diagrammatic purposes

A Sprinkler system diagram

Building reg: B-Fire safety
. 



The Unicorn Incubator | Design Realisation | Yasaman Mohsani 23

BUILDING CONSTRUCTION

2
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2.01 CONSTRUCTION SEQUENCE 
PLAN OF WORKS 

CLEARANCE OF SITE 

    Removal of existing building facilities. 
    Removal of all existing debris.
    Site clearance and allocation of vehicle access routes. 
    Hoarding to be positioned in place to ensure safe and 
    restricted site access.

UNDERGROUND SERVICES AND GROUND FLOOR FINISH LAID 
OUT.

Servicing routes laid down (water and electricity). 
Servicing linked to Stockholm central heating system as well 
as sewage system.  
Concrete foundations laid in place - also encasing services. 
Protective caps placed on all foundation columns, ready for 
expansion as required. 

GROUND FLOOR FACILITIES CONSTRUCTION.

  
   Ground floor structure positioned. 
   Cladding and roof built out. 
   Bike storage dock positioned. 
   Boat docking cafe and ticket office as well as dividing 
   enclosure built out. 
   

SECTION OF GROUND REMOVED- SHEET PILING SYSTEM 
INSTALLED. 

Sections of water front and ground removed- paving stones to 
be stored on site for relaying (to maintain the historical 
longstanding heritage of site through existing materials). 
Re-alignment of boat docking station and site edge. 
Sheet piling used to ensure site is dry for works. 
Pump is allocated on site to prevent water ingress onto new 
site work.  

FOUNDATION PILES ARE POSITIONED ON GRID NODAL POINTS. 

       Re alignment of boat docking station and site edge 
       Complete. 
      Foundation piling takes place at exact nodal points of 
      minecraft grid, 1000mm x 1000mm apart. 
      Sheet piling removed and stored on site. 

CRANE IS POSITIONED WITHIN TOWER- FIRST FLOOR 
FACILITIES CONSTRUCTION.

 
Small construction crane stabalised onto ground foundations 
atop where the lift would be situated. This location of the crane 
is ideal due to the position of the lift as it is easily accessible 
from the outside.  
Temporary decks placed upon roof and construction staff must 
ensure working from heights gear is worn. 
Material for first floor tower raised onto site and built out. 

EXTERIOR CRANE PLACEMENT AND BUILD OUT FROM. 

Construction crane positioned outside of tower.
scaffolding positioned around the tower for construction access. 

This would result in a increased disruptive build. Unsuitable 
as a model construction method when project will regularly be 
going through expansion. 

     

SECOND & THIRD FLOORS CONSTRUCTION.

Though the same system the second and third floor of the 
tower are built out.    
Panels are positioned and locked in place through the 
Japanese joints. 
Electricity cables are linked together within structural systems 
as built out. 
Stairs are positioned into place and bolted down into grid 
structural columns.     
Crane is repositioned outside of tower and stabalised on floor 
foundations. 
Lift is positioned with the now exterior placed crane.

ME
TH

OD
 1

ME
TH

OD
 2

1 

A 
B 
C 
D 

A 

A 

B 
C 
D 

D 

E 

E 

A 

B 

C 

D 

E 

F 
G 

A 

B 

A 

A 

B 

C 

A 

A 

B 

B 

C 
D 

D 

A 

A 

B 

B 

C 

C 

A 

A 

B 

B 

B 

C 
D 

2 3 

4 5 6 6 7 

DESIGN SPECIFICATION:

     The expansion of the Unicorn incubator must be versatile, allowing the growth of the premises to be established through the 
     demand of space from business growth. 
     The construction of the towers must be disruptive to existing functions and use of the building.  
     The site must be safe for workers and visitors when construction works are taking place. 
     The integration of water into the site and control of water retainment must be carefully considered. 
     The structural and panel components must be produced off site and only assembled on site, therefore reducing the time of
      build , the noise disruption and hazards of on site construction. 
     

The construction of the Unicorn Incubator illustrates the plan of work that needs to be undertaken. The project will be constructed on and off 
site as building facades and structural components will need to be engineered in a pre-fabricated fashion before arrival on site. The paneled 
system facade structural components are designed and built, in parts, prior to arrival on site. This results in a fast linear build. The use of 
Japanese joinery and pre fabricated panel systems reduces the need to cut into any materials whilst project in expansion phase. Different 
methods of assembly will need to be considered in relation to the tower as to analyse the best and most holistic method which adheres to 
the design specifications. 

For health and safety mediation of construction, refer to pg.58 where the risks and strategies towards the protection of staff and visitors are 
evaluated. 
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2.02 MATERIALITY | LOAD 2.03 MANUFACTURING AND ASSEMBLY 

CARBON FIBER | ORIENTATION OF FIBER  

CARBON FIBER | CONNECTIONS

ETFE MEMBRANES

CARBON FIBER 

ETFE| CONNECTIONS

CAUSE OF LOADBEARING FAILURE IN CARBON FIBER Intelligent construction is based on a technical and constructional assessment of the 
the building task. Therefore it is important to access the loadbearing systems of 
the materials used. This understanding along with physical testing of these parts 
at 1:1 is especially important for the detailed design works stage of construction. 
It is necessary to carry out extensive testing in order to check the properties of the 
polymers/membranes produced before parts are manufactured and brought to site. 
As a result the limitations in regards to processing and quality demands can then be 
taken into account in preliminary decisions regarding the construction details and 
the sequence of work on site.  

The material transportation and assembly is important as it facilitates the structural components to be in the best condition in order  
to perform at their best. This is especially important in the case of the ETFE and Carbon fiber as they will be the main loadbearing 
elemnts of the permeable construction. An analysis of these considerations for ETFE and Carbon fiber are listed below. 

Members of the construction team must wear soft , clean 
footwear when walking on membranes to avoid accidental damage. 

A harness  must be worn at all times in case of trips and falls. 

Manufacturing in factories results to minor material fluctuations. 

Continous monitoring checks must be carried out of the following critera: 
Dimensional deviations
The surface charecteristics for flaws such as air pockets. 
Fiber reinforcement orientation, fiber content as well as saturation of the 
fibers by the matrix

Membranes must not be folded as they can result in broken fibers 
which will not be visible until after a long period of weather exposure. 

Folding twice is especially problematic for ETFE.

Industrial methods of production have a tighter production tolerances 
such as pultrusion as apposed to Manual laminating (pg.33).  

Burning of matrix in a furnace allows the fiber reinforcement to be 
revealed. 

Ultrasonic testing / Measuring the thermal transmittance - to check for 
air pockets n the matrix. 

It is the orientation of the fibers that determines the material stiffness evident in 
carbon fiber (elastic modules) and in turn as the alignement of the forces. The load 
carrying capacity can then be understood by the distribution of stresses within the 
fibers. These are defined by the arrangement of fibers, processing and quantity (all 
of which are discussed within section 2). 
The fibers are arranged in the same direction, in plies (further explored on pg.31)  
therefore, the compressive and tensile stresses are resisted by the fibers, whilst the 
polymers surrounding these serve as a stabalising medium (D.1). However, the poly-
mer directly carries shear stresses as well as transverse loads (D.2). 
As the loss of bond between individual plies is possible under shear loads, the ex-
amples shown in D2 are critical. Moreover, as carbon fiber do not exhibit creep the 
higher the fiber content - the less pronounced its behavior will become over time. 

The connections are a critical elements to the performance of the material when 
subjected to load. Carbon fiber glued and bolted connections can only take very 
little forces, therefore it is essential that a more holistic method of connection is 
investigated (pg.29).

A.   Tension in the direction of the fiber causing a rupture 
B.   Compression in the direction of the fiber causing a rupture  

D.1  

D.2  

A.   Shear and lateral tension causing inter-fibre failure
B.   Lateral tension causing inter-fibre failure
C.   Lateral compression causing inter-fibre failureHow an ETFE cushion carries load 

A.   

A.   

B.   

B.   

C.   

CARBON FIBER 

PHASE CHANGE | GLASS

CONCRETE 

EXTERNAL LOAD

PRESTRESS IN SURFACE 

PRESTRESS IN SURFACE 

PRESTRESS IN SURFACE 

PRESTRESS IN SURFACE 

ETFE 

DESIGN SPECIFICATION:

DESIGN SPECIFICATION:

       Extensive testing and understanding of loadbearing structural components
       must be carried out. As well as limiting the risk of the buildings component
      failure, this understanding can aid better design decisions. 

       Safe transportation of the structural componants is essential in order to ensure that materials perform not only to the 
       best of their specifications but also to irradicate any long term health and safty issues.

       Materials must be checked at off-site construction stages to ensure correct production methods are taking place.   

THE MATERIAL PALETTE
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KEY 

1.    Timber Boards 
2.    Underlay 
3.    Screed
4.    Vapour Control layer 
5.    Damp proof Membrane 
6.    Carbon fiber Floor 
7.    Carbon fiber reinforcement batons 
8.    Spacer Fabric (Polymer insulation) 
9.    Carbon fiber space frame 
10.  Carbon fiber Nodes 
11.  Triple Glazed Glass 
12.  Glass encasement
13.  Glass Outer Cover 
14.  Carbon Fiber Frame (structure) 
15.  Hollow Carbon fiber Louvers 
16.  ETFE Edge Clamp 
17.  ETFE Foil 
18.  Water in Pipes
20.  Thermal Break pad
21.  Gutter 
22.  Carbon Fiber Balustrade
23.  Faze Changing Windows 
24.  Faze Changing Slots
25.  Carbon fiber Hollow Columns  
26.  Polished Concrete Floors 
27.  Rigid Insulation
28.  External Grade Paving Stones 
29.  Carbon Fiber Base Plate
30.  Concrete Foundations 
31.  Base Plate
32.  Sealant 
33.  Screws/Bolts
34.  Concrete Piles 
35.  Carbon Fiber Reinforcement 

2.03 KEY PATH DETAIL
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      Key path detail on whole development 
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2.04 CARBON FIBER TECHNIQUE  

1  

2 3  4  5  6  

2  

3  

4  

6  

5  

DESIGN SPECIFICATION: KEY DETAILS:

DETAIL A

DETAIL B

DETAIL C

DETAIL D: 

DETAIL E: 

     A structural strategy must be in place in order to mediate the form of the towers. This is especially important 
     during phase 3 of the programme as the building must adhere to planning regulations and consent provided. 
     A means for architectural innovation within the construction is critical in order to achieve growth of skills and 
     technology within the construction industry of Sweden through the programme. 
     The details of the building are where the innovation and architectural investigation takes place. Therefore, 
     these must be considered carefully and a method of investigation into production must be undertaken to 
     analyse and conclude on the best possible method. 

3000mm

2000mm

3000mm

3000mm

DETAIL DETAIL

DETAIL

DETAIL

DETAIL

A B

E

D

C

3000mm

3200mm

4000mm

2000mm

1000mm

Internal floor construction 
showing route of services. 

Internal/ external floor showing the
insulation method to the perimeter 
Of each unit as explained on pg.20.

Phase change glass detail. 

Louver glass and additional 
cavity construction detail. 

Top floor build-up detail. 

1  
Japanese Joinery analysis 

It is important when considering loading as well as the manufacturing processes that are involved in the production of 
the Unicorn Incubator, to consider the range of spans present in the architecture. This has implications on the method of 
manufacture (as the pultrusion technique has a plant limitation length of 2500mm) which means an alternative method 
of production would need to be implemented for specif parts of the structure.    

The gradual increase in the 
floor to ceiling spans aid 
natural light to expand the 
notion of surrealism within the 
tower as you move up the tower. 

Longest Span = 3000mm 
Shortest Span = 1000mm  

2000mm

3000mm



The Unicorn Incubator | Design Realisation | Yasaman Mohsani 28

2.05 DETAIL A & B : SUB-STRUCTURE    

DETAIL D
Scale 1:20

DETAIL E
Scale 1:20
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KEY 
1.    Polished concrete  
2.    Underlay 
3.    Screed
4.    Rigid insulation
5.    Concrete foundation 
6.    Concrete Pile  
7.    Carbon fiber reinforcement 
8.    Carbon fiber bolts 
9.    Sealant at 20mm
10.  Carbon fiber base plate  
11.   Carbon fiber structural column  
12.   Spacer fabric (Polymer insulation) 
13.   Carbon fiber gutter  
14.   External grade paving stone  
15.   Bedding sand below mortar 
16.   Water channel into building 

Despite all of the excellent properties of Carbon Fiber Composites, there are 
issues with using carbon fiber composites and metals together. Carbon fibers in 
carbon fiber reinforced polymers cause this material to become electrically con-
ductive. The carbon fibers are electrically conductive. Therefore, when a metal 
is electrically connected to a CFRP, it is more susceptible to galvanic corrosion. 
This situation becomes worse when a large surface area of carbon composite 
components is coupled to small metallic parts (such as fasteners, bolts and 
nuts). In these circumstances, the rate of galvanic corrosion is extremely high 
due to the high cathode to anode surface area ratio (Ac/Aa).

CARBON FIBER & CORROSION 

DESIGN SPECIFICATION:

     All carbon fiber details must ensure that there are no metal connections such 
    as steel screw/bolts in order to prevent corrosion of structure.  
    Resin must aid in prevention of oxidization (which leads to corrosion) of     
    Carbon fiber. 
    Columns must house services as well as serve as structural foundations.

Carbon Fiber Corrosion 

Due to the close proximity to sea water deep concrete piles are required to ensure 
that the Unicorn Incubator has stable foundations which can accommodate its expan-
sion throughout time and changing occupational demands. The use of Carbon fiber 
has been optimised within details in order to meet design specification and to ensure 
a long life span. As well as using the carbon fiber columns for structural purposes, 
services (electricity and water) are also passed through allowing easy expansion of 
these ever adaptable spaces. Moreover, the existing external paving stones on site 
are removed and stored for reuse in order to maintain the heritage.  

SPACER FABRIC INSULATION

As illustrated in detail D, spacer fabric has been 
allocated to the columns which are around the 
perimeter of each unit. The use of this material 
provides the columns that are on the inside/
outside  line of the building with addes insulation. 
It is a polymer and as a result creates a sandwich 
component in between the column’s carbon fiber 
shell. The other columns in the ground floor have 
been services running through them (electricity/
water). 
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JAPANESE JOINERY  

Japanese joinery has been used throughout the design of the structural junctions. 
This enables optimization of carbon fibers material properties through a holistic 
design approach. This is due to carbon fiber being brittle with high tensile strength, 
whilst also exhibiting no significant creep. Therefore, this method of joinery not only 
works to optamise material properties through design but also reduces the time and 
cost of production, as well as discrepancies between junctions during the build phase.  

2.06 HOLISTIC JUNCTION DESIGN

SPACE FRAME & FLOOR BUILD-UP

JYUI MECHIGAI TSUGI

Cross shaped mortis and tenon joint. This is commonly used on the bottom and top 
cord of mono planar wood trusses, therefore its application for the space frame 
deems fit. 

Stub tenon scarf joint. Used specifically on various beams in Japanese roof framing. 
This system allows the two faces to clip into one another with minimal pinning re-
quired. Both parts of the joint play off one another to maintain tension in structure. 

X-shaped ship (or open) end joint. This joint is used on the main columns of towers, 
hence making it an ideal joint for the same structural principles. 

This form has been both commonly applied whilst the same understanding has 
been redesigned and tailored in joint a. Tolerance required = 1mm.  

This form has been both commonly applied whilst the same understanding has been 
redesigned and tailored in joint c. Tolerance required = 1mm.  

This form has been directly applied. Tolerance required = 1mm.  

Top face- Female piece 

Top face- Female piece 

Top face- Female piece 

Pieces Joined

Plan & Elevation 

Male piece 

SPACE FRAME AND STRUCTURAL FRAME INTERSECTION

DAIMOCHI TSUGI

STRUCTURAL FRAME INTERSECTION

KAI-NO-KUCHI TSUGI

DESIGN SPECIFICATION:

      The junctions within the unicorn incubator must be realised through 
      understanding of the material properties and optimised through a 
      holistic design approach. 
 
       Analysis of methods of production must be undertaken and compared in 
       order to make clear decisions on the best approach of production 
       through design. Particularly important in the case of carbon fiber (due 
       to it being a relatively new and underutilised architectural construction 
       material).

A  

C  
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2.07 HOLISTIC JOINERY: MANUFACTURING PROCESS
METHOD PROCESS OF PRODUCTION ADVANTAGES/DIS-ADVANTAGES 
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Pressure 

KEY 
1.    Mould 
2.    Release Agent 
3.    Gelcoat
4.    Layer of fleece  
      (surface layer)
5.    Resin 
6.    Fiber reinforcement 
       (textiles) 
7.    Brush 
      (resin application) 
8.   Deaerating roller 

KEY 
1.    Seal 
2.    Screw clamp  
3.    Tensioning frame 
4.    Perforated plate 
5.    Channel for excess 
       resin 
6.    Vacuum bag 
7.     Layers of fiber
        reinforcement plus resin
8.     Release agent 
9.     Mould 
10.   Vacuum vessel for
        excess resin
11.    Vacuum pump valve 

KEY 
1.    Resin  
2.    Lower part of mould 
3.    Upper part of mould 
4.    Spacer 
5.    Layers of fiber
       reinforcement  
6.    Finished laminate   
7.    Heating 

DESIGN SPECIFICATION:

      All details must be made with a consistent reliable manufacturing 
     process in order to ensure correct fitting or parts to one  another. 

      Quality of end result must be able to controlled.

     The method of production must increase the materials performance.

The resin infusion and vacuum manufacturing process is an ideal application 
for the Japanese joinery details, whilst an Epoxy resin adhesive demonstrates 
the best enhancement of these mechanical properties. When moulding joints 
the direction of the carbon fiber strand must be the same. This is due to carbon 
fiber demonstrating optimum material strength when fibers are following the 
same direction as apposed to being transversed. The coefficient of thermal ex-
pansion  is negative along the length of the fiber, but positive in the transverse 
direction. It is also critical that the fiber content is low as the higher the content 
the less pronounced the material will behave over time (pg.25). Resin must aid 
in prevention of oxidization (which leads to corrosion) of carbon fiber (pg.28). 
    

      Applying the carbon fiber agent to mould.
    
      Applying the layer of pure resin (gelcoat), 
      waiting until it hardens.

      Laying the fiber reinforcement, pressing
      into place and eliminating air bubbles
      with a roller. 

      Applying the liquid resin (polyester resin
      -UP-filled with flame retardant) and 
      further fiber reinforcement layer by layer. 

      Good durability and impact resistance.
    
      Can create Complex one off items.  

      Difficult to achieve specified fiber 
      alignment.

      Quality dependent on the skill of person
      laying.

      Maximum Fiber content of 45% by vol 
      as textiles cannot be fitted together more
      densely. 

      Versatile with high strength .

      Resistant to affects of weather
      & chemicals, but not permanently 
     resistant to UV light.  

      Can be thermoplastics or 
      thermosets.

      Keeping to exact mixing ratio is
      essential otherwise a negative
      affect can take place on the 
      strength of  a joint. 

      Stiff and high strength- 
      thermoset.

      Useful for structural joints whilst
      helping to provent oxidization . 

      Useful for rough surfaces and
      versatile in range of applications..

      Mixing ratio must be adhered
      to exactly.

      Heat Treatment can improve the

      Low strength and low elastic
      modules.

      Ideal for loadbearing joints and 
      structural sealant glazing.  

      Curing process is very slow and
      can take up to several days for
      the adhesive to set. 

       

      

      Applying the carbon fiber agent to mould.
    
      Applying all layers of fibrous plies in
      position - dry. 

      Laminate is enclosed airtight in a porous
      release film and breather cloth.

      Air is excavated at one point and whilst
      simultaneously resin (UP) is infused in
      at the opposite side. 

      More consistency in laminate structure.
    
      Temperature and pressure cycles can be
      controlled = very high quality products.

      Light molds can be used even for complex
      /large structures. 

      Used for high- performance componants 
      in the aerospace industry. 

      Fiber content of 50% by vol. 

      Applying the carbon fiber agents to mould.
    
      Applying resin (UP) on top of mould. 

     Repeating layering process with carbon 
     fiber and resin.  

      Applying Top segment of mould, heating 
     and applying pressure to fuze layers
     together.

      

      Requires high initial investment in tools
      and moulds. 

      Ideal for repetitive forms.

      Faster production process. 

      Fiber content of up to 65% by vol. 

      

MATRIX 
Which particular method of manufacturing of the fibers is suitable for the Japanese 
joinery details? A range of manufacturing processes and bonding agents have been 
analysed in conjunction with the design specifications, in order to establish the most 
suitable process for these joints. 
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2.08 DETAIL C: FLOOR BUILD UP 
CARBON FIBER FLOOR STRATEGY 

KEY 
1.    Timber boards 
2.    Underlay 
3.    Screed
4.    Vapour control layer
5.    Damp proof membrane
6.    Non-crimp fabric carbon fiber floor  
7.    Spacer fabric (polymer insulation) 
8.    Carbon fiber batons 
9.    Japanese Joinery  
10.  Space frame  
11.   Space frame Japanese joinery nodes   
12.   Triple glazed glass  
13.   Carbon fiber structural cover    
14.   Damp proof membrane  
15.   Air cavity @ 50mm 
16.   Carbon fiber structural column
17.   Carbon fiber bolt 
18.   Carbon fiber gutter 
19.   Carbon fiber base plate 
20.   Sealant @ 20mm  

DETAIL A

However,  the undulation of the fibers present in woven fabrics has a negative 
affect on the strength properties of the finished components. Therefore, non- 
crimp fabrics made from non-undulating fiber plies would be more suitable. 
This works particularly well when using pultrusion (manufacturing method). In 
turn the fiber does not consist of textiles but parallel bundles of fibers 
(rovings). 

POLYMER WEAVING TECHNIQUES 
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    Warp threads lie alternatively above and below the weft threads.
    Good dimensional stability, can be cut without fraying.
    The 1x1 weave lends the weave greater rigidity which makes the fabric
    easier to handle without distortion. 

     Unequal rhythm weft threads pass once above, at least two below warp.
     Stronger and stiffer than plain weave due a reduced strain in the warp 
     direction.
    Better drapability than plain weave. 

Fiber reinforced polymers play a crucial role in architectural application as they can be 
used to produce components that are of larger format and longer spans. It is important 
to analyse the different build up of the fiber reinforced polymers, as the fibers increase 
the load carrying capacity and stiffness of the polymer that is responsible for its end 
properties. I would like to illustrate different methods of processing in order to establish 
the best method for the floor build up within the Unicorn Incubator. The method chosen 
must optomise the material properties as stated in the design specifications. 

DETAIL A
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OPTIMISING STRUCTURAL STRENGTH DESIGN SPECIFICATION:

2.09 DETAIL C MATERIAL INVESTIGATION  

KEY 
1.    Space frame construction 
2.    Load carried down  
3.    Pultrusion manufacturing method used
        on these elements
       Load
       Members in tension
       Members in Compression

Carbon fiber provides an alternative to conventional building materials such as alumi-
num and steel for the construction of lightweight trusses and frame structure. Pultruded 
carbon fiber tubes have been utilized through a space frame construction in order to 
provide adequate stiffness and strength within its form. Testing of this type of construc-
tion has been carried out by composite engineers which illustrate this building systems 
capabilities (Fig.01). 
Further structural reinforcement can be achieved through composite materials with very 
little affect of the overall weight of the component. A number of composite materials 
have been analysed below in order to establish the suitable material. 

A composite sandwich combines the strength and stiffness properties of carbon-fiber with a lower density core material. By strategically combining these materials, we are able to 
create a final product with a much higher bending stiffness to weight ratio than with either material alone.

Fig.01 _  A Cantilever load test of a pultruded carbon fiber truss holding over 500 
pounds.   

Divinycell Foam Core within Space frame Floor build up to increase strength. 

Carbon fiber composite with lightweight 
core material 

Equivalent solid carbon I-Beam

A composite sandwich structure is mechanically equivalent to a homoge-
neous I-Beam construction in bending. Bending stiffness is proportional to the 
cross-sectional moment of inertia, as well as the material modulus of elasticity. 
Therefore, to increase bending stiffness we should place carbon fiber far from  
its neutral axis. Whilst filling the middle volume with a composite material 
Guarantees a high stiffness to weight ratio. 

Foam Composites 

Wood Composites 

COMPOSITE MATERIALS 

Foam cores produce extremely lightweight composite structures. Foam volumetric den-
sity can range from as low as 1.0 lbs/ft3 to over 60 lbs/ft3. High density foam cores 
provide greater resistance to compression and crush, as well as provide damage toler-
ance from impact. Low density foam cores with carbon-fiber face sheets can produce 
panels with extraordinarily high stiffness to weight ratio.

Depron foam core: 
    Inexpensive and non structural foam 
    Excellent strength and stiffness in bending.
    Lacks the compressive strength and crushing resistance of a structural foam core.

Divinycell Foam Core:
    Medium density structural foam with very high strength.
    Used for heavier duty applications where lighter density foams may not work.
     Excellent damage tolerant foam, and is ideal for applications that require resistance
    to impact and local crushing.

    Low-Medium density is required in order to minimize the load on hollow carbon 
    Fiber structure.
    Must have excellent strength and compressive strength. 
    Must not require excessive bonding agents. 

Composite material Choice:
Deceivingly Foam Core application within space frame structure
    

Wood has a structure that, on a microscopic scale, is similar to the cellular hexagonal 
structure of synthetic honeycomb. All wood cores are susceptible to moisture attack 
and will rot if not well surrounded by laminate or resin making it an ideal building 
composite when combined with resin infused carbon fiber. 

Balsa Wood: 
    Very high strength and stiffness to weight ratio. 
    Balsa absorbs high quantities of resin during lamination.
      End grain balsa provides exceptionally high shear, tensile and compressive strength.
    Renewable resource, with typical balsa trees maturing to 90 feet in seven years.

Birch Plywood: 
    Birch plywood is higher density than balsa wood.
    Durable final product with excellent compressive strength.

CM

1  

3  

2  
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2.10 DETAIL A: MANUFACTURING PROCESS
METHOD PROCESS OF PRODUCTION ADVANTAGES/DIS-ADVANTAGES APPLICATION
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KEY 
1.    Heated mould 
2.    Pre-form  
3.    Textile reinforcement
4.    Rolls of rovings 
5.    Resin bath
6.    moulded section
7.    Pull mechanism  
8.   Saw 

KEY 
1.   Traveling braiding machine  
2.   Rotating braiding head 
3.   Stationary Mandrel  

DESIGN SPECIFICATION:

      All details must be made with a consistent reliable 
      manufacturing process in order to ensure correct fitting or parts to one             
      another. 

      Quality of end result must be able to controlled.

     The method of production must increase the materials performance.
    

Through analysing the two production methods for the main structural com-
ponents we can understand that this is dependent on the structural rule appli-
cation (refer back to pg.18) of the designer (for each unit). Where a 1000mm 
or 2000mm span is used a pultrusion method can be used, whereas for the 
components that use the 3000mm in span a braiding method is required. This 
understanding of the components can speed up the production of the parts as 
the contractor will know exactly what method is required, the time needed for 
production as well as the cost. This will also further reduce the risk of delays.  

      Long fibers (rovings) are controlled by 
      roller  are pulled through a resin bath 
      along with textile reinforcement.  

      The (UP) epoxy resin is then in injected     
      into the fibers. 

      The fibers are then subjected to heat and 
      pulled through the moulded section. 

      A saw situated at the end of the device to 
      cut the pieces accordingly. 
   
      Laying the fiber reinforcement, pressing
      into place and eliminating air bubbles
      with a roller. 
    
      Applying the liquid resin (polyester resin
     -UP-filled with flame retardant) and 
      further fiber reinforcement layer by layer. 

       Flexural strength due to the
      unidirectional rovings.   

      The long fibers increase the loadbearing 
      capacity in the longitudinal and 
      transverse direction. 

      Fiber content of 55% by vol can be 
      achieved with this process. 

      Any cross sectional form by means of 
      pultrusion can be produced. 
  
      Dimension limitations: 
      wall thickness - 0.5mm to 100mm
      length - 650 to 2500mm 

       Large number of fibers from the 
       braider are wound , one over the 
       other onto a mandrel. 

      Ensuring that either the mandrel or the
      rotating braiding head is fixed, the other 
      part is then free to move around and lay
      fibers continuously over the length of the 
      component. 
    
      The use of computer aided machinery 
      allows complex components with varying 
      cross sections to be formed.
      
      The resin is applied after braiding using 
      an infusion or injection method.
    

      Ideal for hollow components that may 
      require high impact resistance.  

      Requires elaborate/expensive machinery, 
      files must be created to automate the 
      production. 

      A range of fibers can be combined (eg
     Glass fiber and carbon fiber) to achieve 
     different types of loads.

      Piping made from this process are highly
      resistant to dents in service. 

      More time affective & requires skilled
      computer draftsman to process files. 

The methods of manufacture evident here are crucial for understanding how the 
main structural frame will be produced. The two processes are very different and both 
require heavy machinery. Taking into consideration the spans that were illustrated on 
pg.27 have a impact on what method can be used. This is due to pultrusion currently 
having a plant limitation of 2500mm. Therefore if through analysis of the two meth-
ods we come to understand that pultrusion is the preferred method of manufacture, 
then we must also bare in mind this limitation. As through this limitation we would 
need to use the braiding method to acquire the structural component at the span 
specified. 

The space frame components will all produced 
through the method of pultrusion. This is not 
only due to their 1000mm spans but also as a 
higher fiber content can be achieved through 
this process and therefore a stronger form. 

A pultrusion method of production is used for 
components that are under 2500mm. 

A braiding method of production is used for 
components that are under 2500mm. 
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2.11 DETAIL D & E  

20MM

1200MM

160O

140O

20MM

6MM

6MM
1MM

Phase change materials perform best in small containers.
 
The cells are shallow to reduce static head (based on the 
principle of shallow container geometry).

The cells must not be made from plastic as this can 
make the filament flammable.

The angles of the glass panes distort the view from within. 
This is deliberately designed on the North East side of the 
proposal as it allows the railway to be concealed from view.

Distorting the view from the outside and the shadows 
within. 

Phase change crystallizing within cells 
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DETAIL E KEY 
1.    Carbon fiber gutter 
2.    Hermetic edge around 
       insulating glass 
3.    Phase change cells 
4.    Glass pane - Low E- coating  
5.    Internal facing glass pane 
6.    Thermal break pad    
7.    Water pipes leading to glass 
       panel for winter gain operations 
8.   Glass - supporting structure
       Heat energy released back into space 
9.    Low conductivity gass 
10.  Japanese joinery 

DETAIL D KEY 
1.    Japanese joinery 
2.    Carbon fiber louvers
3.    Hermetic edge around 
       insulating glass    
4.   Internal facing glass pane
5.   Carbon fiber gutter
6.   Drainage pipe
7.   Carbon fiber structural 
      components 
8.   Thermal break pad    
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FIRE PROTECTION COATINGS TWO TYPES OF INTUMESCENT FIRE PROTECTION 

2.12 SURFACE FINISH  

DESIGN SPECIFICATION:

     All carbon fiber details must ensure that there are no metal connections       
     such as steel screw/bolts in order to prevent corrosion of structure.  
    
    Resin must aid in prevention of oxidization (which leads to corrosion) of     
    Carbon fiber. 
    
    Production of building components must ensure that the surface does not 
    allow water ingress.
    

Although composites have many advantages, in the event of a fire they present a great-
er risk of the fire spreading than would be the case with metal parts. Therefore it is 
important to analyse the various protective materials that are available in order to un-
derstand what is best suitable for the Unicorn Incubator and future use of carbon fiber 
composite materials within the growth of the project. This is essential for the compliance 
to health and safety regulations and building regulation document B, fire safety. 

High adhesive strength and chemical 
resistance. 

Moisture absorption lower than that of 
Unsaturated Polyester Resin. 

Ideal for heavy loaded components and  
adverse environmental conditions. 

Used as an adhesive or coatings for 
carbon fiber. 

Not readily flammable, not self extin-
guishing. 

They are used on a variety of components in the aircraft in-
dustry including aviation fuel pumps, hydraulic landing gear 
parts, cabin interior parts and engine nacelles.

Epoxy based fiber laminates will burn readily and give off tox-
ic fumes but the risk can be substantially reduced by use of the 
appropriate intumescent coating.

Used as part of a multi-coat system in most aerospace appli-
cations.

Simply increasing the intumescent coating’s film thickness 
may increase the level of protection if required.

F1_CARBON FIBER REINFORCED POLYMER WITH HIGH 
CONTENT INTUMESCENT COATING 

Textures samples 
Refer back to pg.12 for colour strategy allocation method. 

Silicon matrix:                                                                  56%
Expandable graphite:                                                       25%
Calcium Carbonate:                                                          12% 
Clay:                                                                                 7% 

Silicon matrix:                                                                  56%
Expandable graphite:                                                       -------
Calcium Carbonate:                                                          37% 
Clay:                                                                                 7% 

F2_CARBON FIBER REINFORCED POLYMER WITH LOW 
CONTENT INTUMESCENT COATING 

Good tenacity, even at low temperatures.

Low moisture absorption and therefore ideal for outdoor 
application.

Requires the addition of a flame retardant as it is not self
extinguishing.

A large amount of shrinkage during the curing process. Fillers 
can only partly compensate for this.

Degree of shrinkage relies of many factors and cannot be 
solved by shape alone. 

The surface finish is critical element not only for the appearance 
of the  Unicorn Incubator but also for its durability.

There should be NO fibers on the surface as these will absorb 
water unless part of the design intent. 

Fibers on the surface will lead to corrosion of components. 

 The load bearing laminate must have a layer of pure resin
 coating applied to it in order to protect the laminate. 

This can be applied to the mould during production or sprayed 
onto the component once production is complete. 

Where pultrusion method (pg.34) is used in production of 
components - a layer of fine fleece will need to be attached which 
works as a protection layer for the fibrous plies against water, UV 
radiation and chemicals. 

If water infiltrates the surface of a component a blister will be 
formed. This can be resolved by removing the damaged surface 
material and re applying a layer of pure resin.

When CFRPs are exposed to a fire, the composite materials 
degrade and quickly ignite, releasing volatile gases, and 
producing char resulting in a significant reduction in structural 
strength. The testing carried out above illustrate the high per-
formance of intumescent paint, type F1 to fire. 
Through application of CFRP-F1 we are able to increase the 
fire resistance capabilities of carbon fiber. Adhering to design 
specifications we optimise the material properties. 

F1, contains expandable graphite and so expands when 
undergoing high thermal constraint. 
F2, contains GCC and has a low expansion. 
CFRP-F1 exhibits an intumescent behavior which provides an 
efficient protection while CRFP-F2 wraps up and the coating 
does not expand.
F1 is also able to withstand heat for longer before catching 
fire. 
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Building reg: B-Fire safety
. 

Component must comply with B1 - 
Not readily flammable 

. 

Application on all structural 
components and carbon fiber parts. 

. 
    

FIRE PROTECTION AND SURFACE AESTHETIC
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CONTROL THROUGH DESIGN  

2.13 COLD BRIDGING 

DETAIL D | Not to scale 
Thermal break pads are fitted at these detail junctions to reduce heat loss and build up of 
condensation .

DETAIL C | Scale 1:10 

Phase change glass system 

Approved document L2A: Conservation  
of fuel and power in new buildings 

other than dwellings. 

Phase change cold bridging details Key details addressed  

Inside Outside 

Thermal Bridging can be responsible for up to 30% of heat loss. Thus highlighting their  
importance in the construction of the Unicorn Incubator, as a result they have been 
carefully considered when designing the details. In order to ensure thermal efficiency, 
the thermal bridge between the inside and outside of the proposal must not be broken, 
ensuring no reduction in thermal insulation. 

Thermal Break pads and ETFE edge clamps with additional insulated covers have been 
implemented to prevent cold bridging between junctions, as they can be used to protect 
the connection between the internal and external primary building elements. This is an 
affective solution to meeting Part L Building regulations.  

Thermal Break pads and ETFE edge clamps tend to be constructed out of steel or alu-
minum, however bespoke carbon fiber details will need to be manufactured. This is 
to meet the design specification requirements. Due to its fiddly and small parts, a 
compression and transfer moulding method will be the ideal manufacturing process to 
deal with this type of joint (refer to page 30).  
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KEY 
1.    Thermal break pad  
2.    Single glazed panel of glass on either   
       side of faze changing container strips   
3.    Phase change cells 
4.    Glass panel casement 
5.    Carbon fiber gutter  
6.    Water pipes leading to each glass panel
7.    Phase change glass supporting structure
8.    Carbon Fiber bolts
9.    ETFE carbon fiber edge clamp 
10.   Factory fitted polymer edge bead
11.   Spacer fabric (polymer insulation)
12.   Carbon fiber and spacer fabric insulated 
        thermal cover 
13.   Damp proof membrane 
14.   Drainage pipe
15.   Japanese joinery
16.   Carbon fiber structure 
17.   ETFE foil  
        ETFE cold bridging details 
        Thermal Break pad details
        Thermal Envelope barrier 
        Thermal Break pads

    All carbon fiber details must ensure that there are no metal connections such as steel screw/bolts 
in order to prevent corrosion of structure. 
    Minimal risk of material damage must be considered through design decisions. 
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    Fixings (bolts/nuts) pass through holes in the
    edge of the foil. 
    Could cause damage to the foil during 
    construction.
    Provides thermal insulation/break along the
    edge.
    Accommodates tensile stresses. 
    

    Quicker erection than a simple edge clamp.
    Protection for the foil pocket at the clamp. 
    Lower stress peaks at the clamp edge.
    Accommodates tensile stresses. 
    Can accommodate thermal expansion because 
    the EPDM rubber edge bead is clamped in a two 
    part carbon fiber section. 

EDGE CLAMP TECHNIQUES 

   DESIGN SPECIFICATION: 

    
     
Due to the design specifications, Polymer edge bead edge clamp is the appropriate connection meth-
od for the ETFE foil.
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      All carbon fiber details must ensure that there are
     no metal connections such as steel screw/bolts in 
     order to prevent corrosion of structure.  
     Building must be water tight. 

Key detail addressed 

2.14 DRAINAGE STRATEGY
KEY JUNCTIONS
The building has been designed to prevent rainwater from entering and ensuring a 
watertight facilities, whilst also creating and elements of play with its fall down the 
facade. Water is directed through the drain pipes to channels back out to sea water. A 
gradient fall is applied to surfaces to ensure water runs off and prevents any ingress. 
The use of carbon fiber also reduces the risk of corrosion of the structure  due the 
materials high resistance. These are affective solutions to meeting document H of the 

Building regulation.

FLOOR TO CEILING WINDOW 

The journey of the water starts as it is directed from the roof to the first guttering 
system. Located at the feet of the window and easily visible from within the building 
, here the occupants can notice the first element of play with water. Filling momen-
tarily until it is redirected down the gutter where it drops within a layer of the facade. 

Gutter

Gutter

Gutter

Gutter

floor laid with gradient 

Drainage pipe 

Gutter

Gutter

Water falls past louver system
onto Glass windows 

Drainage pipe 

Inside

Inside

Water flows through structure 
out onto facade Inside

Inside

CONTROLLED PLAY WITH DRAINAGE THROUGH FACADE

The water is briefly stored in this gutter pocket in order to encourage a heavier flow 
down the faze change filled window facade. Emerging here from the drain pipe as 
well as the building envelope.  

WINDOW DRAINAGE 

The water is directed through a layer of the facade (louvers) that are used for solar 
shading. The water trickles down the window facade and is then drained through the 
building via a drain pipe within a structural component. A 5% gradient is applied to 
the structural component here to ensure the water drains easily. It is then led back 
out onto the facade through a controlled play in the guttering system. 

FLOOR CHANNELS

The recessed floor channels lead the water to two various locations;
A) larger pockets of sea water that encompass the site surroundings. 

B) straight out to the surrounding sea water on the site edge. 

A 

B
C 

D 

A B C D 

A B 

DESIGN SPECIFICATION:
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BUILDING PERFORMANCE

3
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3.01 ENVIRONMENTAL STRATEGIES OVERVIEW 

M & E SERVICING STRATEGY 

Electricity, clean water and waste water are connected to the mains. The conduits are 
brought beside the lift and are then distributed throughout the building. Initially 
they are taken underground where they then travel through the hollow carbon fiber 
structure.

  

SOLAR STRATEGY 

Throughout the Unicorn Incubator windows, openings and the building cladding 
respond to solar positions in order to achieve a comfortable and flexible environment
.Louvers are situated on the lower floors to mitigate solar glare, whilst ETFE foil 
panels are printed on to ensure exclusive use of daylight from the north side. A 
Faze change material (sodium acetate) is also situated within window glass panels 
to store the suns heat during the day in order to maintain the room temperature 
during the night through the release of its energy with the decline in the outside 
temperature. Artificial lighting is used during the evenings.

   

ACOUSTIC STRATEGY (not indicated opposite) 

The layering strategy of the facade panels(triple glazed glass/double glazed glass 
with a layer of faze change in-between/triple layered etfe foil with stronger compe-
tency than triple glazed glass / louver cavities) along with vibration pads at the feet 
of piling facilitate control in acoustic vibrations and airborne noise. The branching 
out of structural form further supports this strategy. 

THERMAL INSULATION 

Throughout the building faze changing windows are used to retain heat during the 
day for the evening as well as factoring the heating generated through occupancy 
and the use of heating load/ cooling load through the pipe systems in order to 
maintain the temperature. The hollow structure where not used for pipe systems are 
thermally insulated through a spacer fabric polymer.

RAINWATER AND DRAINAGE 

It is important that the building is water tight due to the high levels of electrical 
appliances that will be situated within. However, Water is encouraged to run down 
the building where it is directed by gutters and drainage pipes to the floor channels, 
where the water is then taken back out to the sea front. 

WIND AND VENTILATION

The towers use air pressure differences due to their height and openings to pull air 
through the building, facilitating a stack ventilation system (passive ventilation). 
The windows are orientated to encourage ventilation by the south west prevailing 
wind whilst reducing the pollution from the north and north east due to the heavy 
road traffic.

Water storage for WC’S

Water facing facade benefits 
from louvers to control internal 
conditions from solar glare. 

Thermal barriers in place protect  
internal temperature conditions 

Clean/ waste water 
servicing 

Electricity servicing 

Cross ventilations  throughout
ground floor 

Stack ventilation 
through towers 

Summer Solar energy 

Winter Solar energy 

North East prevailing wind 

Pollution from 
Tegelbacken junction

Layered facade 
encourages wind upwards

Facade plays with
rainwater drainage 

Air cavity’s created 
through  layering of fa-
cade allows longer reten-

Heating & cooling load of water 
through pipes optimised to stabilize 
internal temperature conditions

Solar shading louvers 

Sewage water out 

60.5o 

13 o 

KEY
        Cool air 
        Hot air 
        Rainwater drainage 
        Wind repelled by louvers during night
        Water servicing passed through 
        hollow structure (parallel to electricity- 
        divided by carbon fiber layer)  
        Electricity servicing passed 
        through hollow structure
        Thermal Envelope barrier 
        Solar heat 
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ETFE STUDY 

3.02 SOLAR STRATEGY  

ETFE paneling systems have been utilized to enhance the notions of surrealist 
architecture through light within the towers. These are further explored on pg. 
45,46,47and 48. The initial investigation of  ETFE and the initial required consid-
erations.
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    Composed of triangular Panels with 3 layers of   
     ETFE.
    Top external layer (a) film allows light to pass 
through. This layer remains inflated. Middle layer 
(b) is moved by air pressure to close off openings 
and light intake.
    Bottom layer is a clear Etfe.   

    Same Layering system as the full light block
    panels. 
    A more complex pattern arrangement facilitates a     
    wider array of shading patterns. 

    The use of die in the form of a wide slot plus downstream “chill” rolls results in a 
    high quality foil with an excellent surface finish that also complies high optical
    requirements. 
    Slow manufacturing process. 
    To prevent optical deficiencies, temperature and flow rate must stay consistent. 
    This process has limitations due to current machinery available, therefore the 
    maximum width of ETFE that can be supplied is approx. 1550mm. 

     Initially forms the melt into a tube as it leaves the extruder, air is then blown
    in via the mandrel subsequently expanding the tube to 3/4 times its original 
    size. Cooled and wound.   
    Homogenous strength in longitudinal & transverse directions. 
    Achieves a high throughput and very large reels. Approx 3000mm. 

    There are currently a wide range
 of patterns as well as coloured etfe
 foil available.  
  ETFE complies with the adaptable 
design specifications required whilst 
also creating surreal landscapes 
through the play with natural light. 
   

Reflection

Reflection

Reflection

Design Specification ETFE Decisions: 

A full light block ETFE - circular pattern design has been chosen to 
meet design spec requirements for the second floor. This is so to introduce a 
subtle change from the phase change water spotting  light qualities achieved 
prior to this (through phase panels underneath). This facilitates a subtle but 
more defined circular shaped change in light qualities. Placing emphasis on 
the notion of a pitch and the spotlight.   
A patterned shading ETFE - I have designed the pattern here to meet 
the third floor design spec requirement. Whilst taking into consideration the 
rectangular shape of the space, i wanted to use light to blur the notion of the 
rectangle all the while creating a surreal and soothing environment through 
the shadow patterns cast.  
Foil production method - extruding tubular foil with an annular die 
is the appropriate production approach. Due to its high strength and large 
reel availability. 

    Movement allowing juxtaposition of central layer. When
    open complementary patterns are noticable as the solar
    gain passes through the facade.  

    Solar shading ETFE panel diagram
    illustrating the way light would fill the 
    spaces that housed under the ETFE 
    panels.   

    Solar shading ETFE panel diagram
   illustrating the reduction of light when 
   unit is closed. 

  There are two different methods of foil manufacturing; moulding and extrusion. The former has a negative affect on the properties of the final foil and therefore is not a valid consideration 
  as it cannot meet design material specification (1). The later a thermoplastic processing has been analysed below in order to understand which process best suits the project specifications. 

      The lighting affects created by dappled lighting
    through the ETFE facade.  

PATTERNS ALLOCATED 

PRODUCTION METHODS

CURRENT AVAILABLE PATTERNS EXTERNAL LIGHTING AFFECTS PATTERN IN SECTION INTERNAL LIGHTING AFFECTS - STUDY 

1  
2  

10  
8  

9  

3  

4  5  

7  

6  

KEY
1. Metering 
2. Granulate 
3. Melting 
4. Filter 
5. Smoothing 
6. Cooling 
7. Forming 
8. Thickness measurement
9. Reel of foil 
10. Extruder
11. Air
12. Wide slot die 
13. Air ring 
14. Nip rolls 
15. Cutting to length 

9  
3  

4  
2  
10  

13  

14  
15  

12  
11  

HOW DOES ETFE WORK? 

Convection   

Convection   

1  2  

4 

5 

3  KEY 
1.    Possible condensation 
2.    Possible soiling: appearance, cleaning option
3.    Growth (microganisms)/possible soiling: 
       appearance, increase in absorption
4.    Heat transfer at the clamping detail 
5.    Sound reflections
6.    Integration of active solar technology: 
       photovoltaic - (refer to pg.49)
       Heat transfer via the cushion
       Radiation (long-wave) through absorption
       Sound propagation (emissions from outside
       noise of rainfall)   

DESIGN SPECIFICATION:

       Solar light must be controlled and blurred through the building facade in
       order to extentuate the notions of surrealism through the architecture. 
       Therefore the use of different solar strategies within the tower are 
       paramount. 

       The Light and thermal qualities of the building must be investigated in order 
      to find the best possible building method/ materials. 
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A simple E-coated foil glazing unit
improves the properties of glazing. 
The low thermal mass of these thin 
foils facilitates the secondary heat 
transfer (by radiation) to be low.  

A.  Double E-coated foil with larger cavity - greater sound insulation
     and increase in thermal insulation.
B.  Winding mechanisms (integral roller blind) incorporated within 
     the cavity - glass has adjustable sun shading capability. 
C.  Complex light redirecting elements (redirecting louvers) fitted 
     within cavity. 
D.  Another form of light redirecting element by process of injection 
     Moulding.
E.  Additional layer of laminated adhesive such as PET foil - reduction 
of solar heat gain.     

The compliance of this strategy to the 
design specifications along with the in-
crease in thermal insulation units is a 
key focal point for its application with-
in this facade panel. Additionally, the 
low heat transfer of this pain of glass 
is integral due to its south east /south 
/south west facing application on the 
Unicorn incubator tower. The low self 
weight adds to its application due 
to a reduced impact on the braided 
structure that not only holds this solar 
shading unit in place but also supports 
the space frame construction for the 
third floor. 

When designing permeable, lightweight and multi layered 
buildings, convection and radiation components are a critical 
part of the design. 
There is a large proportion of heat transfer by radiation result-
ing in a differentiated behaviour pattern on the building en-
velope to the environment. This consideration of this behavior 
is critical when wanting to optomise energy efficiency through 
design decisions.
It is important to consider the condensation that may occur 
through the paneling strategy. 

3.03 SOLAR STRATEGY 

The optimisation of material properties through layering is a critical part of the so-
lar strategy. Increasing this understanding further through evaluation of different 
strategies within these panels will lead to a better design methodology. Stockholm 
is subjected to quite adverse weather conditions during winter as well as benefiting 
from warm summer conditions. These understanding of these conditions (investigated 
on pg.8) are crucial to the building performance.

DESIGN SPECIFICATION:

Optimisation of material properties through comparative analysis of
building design methods in order to create intelligent architectural 
systems that work together efficiently. 

A thermally insulated and sound insulated space for-inhabitants that 
responds and optomises environmental conditions on site. 

An element of play with natural architectural resources such as light/water 
to enhance building experience, especially within the Unicorn Incubator 
tower where notion of surrealism are applied. 
 

Warm air rising  

Warm air rising  

Summer Day  

Winter Day  

Louvers are controlled from within allowing adjustments of the 
suns perforations within the space through its rotation. During the 
evening they can also be used to retain heat and block wind and 
cold air from entering . Through closing the louvers a large cavity 
is created between the windows and the other shell.  

Shadows study of louvers. 

 

    

Windows can be opened  

Solar shading Louvers can be closed
to block out the sun  

Louvers can be adjusted to the 
direction of the sun to allow in
more light   

Solar heat 

Solar heat 

LOUVERS & Glass/FOIL   

60.5o 

13 o 

KEY
1. Double glazing 
2. Air cavity  
3. Low E-coated foil
4. Hermetic edge seal 
    around insulating glass   
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       The use of synthetic materials increases the
       efficiency of a standard glass module.

      The use of retrofitted foils can improve glazing 
      by providing the same efficiencies as double glazed
      glass but with a lighter and slimmer build.  

      Foils have a very low thermal mass, as a result the
      secondary heat transfer by radiation is also very low. 

      Demonstrate great sound insulation properties. 

       The strength of the glass is several times of float 
       glass units, larger panes can be created with          
        lighter weight. 

        High degree of light transmission.

       Ability to be produced in a range of colors.

      Ability to be produced in a range of opacities.

      The main characteristics of glass are transparency, 
      heat resistance, pressure and breakage resistance 
      and chemical resistance.     

      It is produced with perfectly flat and parallel 
     surfaces.

      Through integration of deeper air cavities, the 
      sound insulation properties can be dramatically
     increased. 

PROPERTIES WHAT IS AVAILABLE? 

How can this
polymer and glass 
technology be 
optimised further ? 

PERFORMANCE ANALYSIS  
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External

External constant 

Cavity 

Internal Constant 

Internal air 

Floor

Sunny day Cloudy day Clear night

Convection   Convection   Convection   

HEAT TRANSFER IN THE DESIGN OF THE UNICORN INCUBATOR:
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By investigating the process of crystallization I was able to realise a phase change 
material as a building materials & a thermal strategy for the Unicorn incubator. 
Through heating baking soda and vinegar a reaction occurs which forms 
sodium acetate and carbon dioxide gas. By placing the liquid into the 
fridge, the sodium acetate exists in liquid form below its usual melting 
point. Crystallization was initiated by touching the liquid with a small crys-
tal of sodium acetate (dried from the pan).  This was done to recreate the 
‘FROZONE’ move and to facilitate further understanding of this process. 

When PCM is solidified it will absorb heat as the external temperature rises, therefore 
the temperature of the PCM will mirror the external temperature until the PCM’s melt 
point is reached.  When the external temperature reaches the melt point of the PCM, 
the PCM will begin to melt, i.e. “change phase”. During the phase change process the 
PCM will absorb large amounts of heat with almost no change in temperature. During 
this time period, the PCM is providing a cooling effect. The reverse cycle occurs as the 
external temperature cools. The PCM, now in its’ liquid phase, can release the heat 
it absorbed as the external temperature decreases. During this time period, the PCM 
solidifies and provides a warming effect.

As well as blocking heat loss, the glazing 
stores heat like a thermal storage wall.

The PCM will store as much heat as a 
nine-inch (24 cm) layer of concrete.

Glazing modules are available in a max-
imum height of 110 inches (280 cm) and 
a maximum width of 59 inches (150 cm).

Heat storage: 376 Btu/ft2
                     (1,185 Wh/m2) 26 - 28  ̊C
Melting point: 22.3 °C

Composed of organic materials such as paraffins, fatty acids and 
sugar alcohols. 

Chemically inert, non-toxic, reliable, biocompatible, and show neg-
ligible subcooling effect.

Flammable. 

Have a high latent heat per unit volume  due to their high density. 

Salt hydrates are non-toxic, non-flammable and less corrosive, and 
possess higher thermal conductivity compared to organic PCMs.

Not Flammable 

Phase change materials can 
be flammable. In - organic 
PCM is flame resistant. 
Meeting Building regulation 
B: Fire safety. 

Further analysis of this can 
be found on pg. 57 within 
the toolkit sample page. 

The panels can be installed on partition 
and interior walls, ceilings or exterior 
walls (from inside) and are fitted be-
hind ordinary dry lining plasterboards.

DuPontTM Energain panels (1 m x 1.2 
m x 5.26 mm, 5.4 kg) are safe to han-
dle and do not contain toxic substance.

Heat storage: 515 kJ/m2 (18 -24°C)
Melting point: 21.7 °C

Building reg: B-Fire safety
. 
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PHASE CHANGE MATERIALS 

PHASE CHANGE MATERIALS CURRENT USE IN CONSTRUCTION 

APPLICATION OF RESEARCH INTO THERMAL STRATEGY: 

3.04 THERMAL/FREE ENERGY STRATEGY  

Several studies using numeric simulation, experimentation, or both confirm that 
passive applications of PCMs can help moderate indoor air temperatures that would 

DESIGN SPECIFICATION:

HOW DOES PHASE CHANGE WORK? 

       Solar light must be controlled and blurred through the building facade in
       order to extenuate the notions of surrealism through the architecture. 
       Therefore the use of different solar strategies within the tower are 
       paramount. 

      On the ground floor: 
      light must be controlled so to allow north, north east and north west light 
      in without much disruption. 
      Light must also be controlled on the south, south east and south west facing      
     elevations. This is to control the solar glare conditions, especially the
     increase of solar glare by the water reflections.  

Summer gain 

Winter gain 
Hot water passed through pipes. 

Lukewarm water is drained.  
Core PCM in liquid state 

Core PCM in liquid state. 

Temperature rises. 

Peak temperature 
delayed by up to six hours. 

Capsule shell 

Temperature falls. 

As PCM solidifies, heat 
energy is released back 
to the environment. 

As PCM melts it absorbs 
heat energy. 

Core: Pcm in solid state. 

Passed into Phase change 
glass panels. 

through water heat exchange. 

3  
2 

7  8  

4  

2  

5  

6  
1  

A  

A  

KEY 
1.    Carbon fiber gutter 
2.    Hermetic edge around 
       Insulating glass 
3.    Phase change cells 
4.    Glass pane - Low E- coating
       & Low conductivity gass  
5.    Internal facing glass pane 
6.    Thermal break pad    
7.    Water pipes leading to glass 
       panel for winter gain operations 
8.   Glass - supporting structure
       Heat energy released back into space 
        

The use of pcm glass panels achieves U-Values up to 0.07 Btu/F/ft2 (0.40 
W/m2K). 
Resulting in the reduction of the heating load by up to 150 – 200 kWh/
m² per year.
Building energy use when using pcm glass panels can be reduced by up 
to 16kwh/m2when compared to an opaque R19 wall like insulated brick, 
concrete or composite panel systems.

The pcm glass panels demonstrate great thermal properties as well as the oppor-
tunity to enhance the affects of liquids & light within the architectural facade, 
making it an ideal building application.  
 
The higher thermal conductivity of inorganic PCM’s makes them an ideal 
Filament as they show higher material property performance. 

By adapting the glass system presented on p. 42 to include a low gass 
conductivity, the heat pressure in the phase change glass panels is directed into 
the building environment. This addition of transparent gas resists the conduction 
of heat more effectively than air. The fill boosts a window’s R-value and reduces 
its U-value.

Stabalising effect of thermal mass on internal temperature. 

A 

U-value comparison: 
Single pane  =                                                                            5.7 W/(M2.K)
Double pane =                                                                            2.7 W/(M2.K)
Double pane + low E-coated =                                                     1.4 W/(M2.K)
Double pane + low E-coated + gass conduction =                         1.1 W/(M2.K)

KEY 
1.    Hermetic edge around 
       Insulating glass 
2.    Phase change cells 
3.    Outer Glass pane
4.    Double Low E- coating
5.    Low conductivity gass  
6.    Internal facing glass pane 
       Double E-coated glass as pg.42
      Heat energy- back into space 
A     

1  

6  

2  

5  
4  
3  

-3°C

Day            Night             Day

 0°C

 21°C

Up to 8 -10 oC difference
between peak external and 
internal temperature.

KEY 
       Internal temperature with 
       high thermal mass 

       Internal temperature with
       Low thermal mass

       external temperature 
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3.05  SOLAR LIGHTING OPTIMISATION 

The allocation of a ‘full light block ETFE panel’ and the ‘patterned shading ETFE panel’ 
has created an adaptable architecture facade which can respond to the users needs 
whilst also projecting the notions of surrealism. It is necessary that this application 
is evaluated further so that we can understand the potential of the material and its 
capabilities, in order to achieve the design intent.  

The increase in size has a very dominant affect with the appearance of the ETFE 
panels on the facade of the building. These clash with the delicate structural forms. 
The juxtaposition of quite dense but washed out shadow the reflections and thin 
structural elements are not complimentary. Spatially it will be more beneficial  for 
the light to not distract from the Unicorns (to be) pitching by large overcast shadow 
reflections but to aid the elusive proposal by lighter and finer speckles of light. 

The space is flooded with rays of light which illuminate the space, creating a bright 
and open feel. Although this creates a bright and pleasant environment, the 
essence of the surreal does not seem to be present here due to the volume of light 
within the space. 

PROPERTIES: 
       Type of film (T.O.F):                                                               Transparent - 200
       Layers (L):                                                                                                      3 
       U-Value (U-V):                                                                                   1.7W/M2K
       Print Diameter (Dim):                                                                            100mm
                                                                                                    100mm x 200mm 
       Light Transmittance (L.T)
       Visible light (380-780)(V.L):                                                                     90.05
       Ultra Voilet (U.V):                                                                                      83.5
       Sun Light  (S.L):                                                                                         91.9

   T.O.F: Transparent-200
   Dim:               150mm
   U-V:            1.7W/M2K
   L :                            3      
L.ight Transmittance: 
   V.L:                   90.05
   U.V:                    83.5
   S.L:                     91.9

   T.O.F: Transparent-200
   Dim:150mm x 250mm
   U-V:            1.7W/M2K
   L :                            3      
L.ight Transmittance: 
   V.L:                     89.9
   U.V:                    80.2
   S.L:                     89.6
 

DESIGN SPECIFICATION:

Optimisation of material properties through comparative analysis of
building design methods in order to create intelligent architectural 
systems that work together efficiently. 

An element of play with natural architectural resources such as light/water 
to enhance building experience, especially within the Unicorn Incubator 
tower where the notion of surrealism is applied. 

Investigating patterns and colors in relation to size and thermal 
Performance to achieve a desired feeling through the material application. 

The light should be subtle in its appearance so to not be distracting. 

OPTIMISATION OF SOLAR LIGHT THROUGH ETFE ETFE FILM PROPERTIES: SPATIAL ANALYSIS: 
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KEY 
1.    South East prevailing sun 
2.    Large print (circular) ETFE
3.    Phase change glass 
4.    Acoustic insulating foil
5.    Large light reflections
6.    Timber boards
7.    Carbon fiber structure.    

KEY 
1.    West prevailing sun 
2.    Large print (square) ETFE
3.    Intense Flooding of light 
4.    Large shadow reflections   

1  2  

7 8 

3  4  

2  1  

4  

3  

Through the understanding derived from analysing the light conditions at a 
50% increased pattern size (of original pattern), it would now be appropri-
ate to carry out the same tests at a 50% decreased size (of original pattern).   
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       GENERAL LIGHT STRATEGY:
       Solar light must be controlled and blurred through the building facade in
       order to extentuate the notions of surrealism through the architecture. 
       Therefore the use of different solar strategies within the tower are 
       paramount. 
      On the ground floor: 
      light must be controlled so to allow north, north east and north west light 
      in without much disruption. 
       Light must also be controlled on the south, south east and south west facing      
      elevations. This is to control the solar glare conditions, especially the
      increase of solar glare by the water reflections.  
      On the first floor: 
      The direct solar light must be optomised for heat gain for the cooler hours 
      of the day.  Due to the site location (along the water edge) reflections of
      solar light add to the gain available here. 
      On the second floor: 
      light must be adaptable. Allowing occupants to both close off light for 
      specific pitching environments , as well as welcome rays of light into the     
      space for surreal impressions. 
      On the third floor: 
      Light and its movement must be celebrated through an integrated solar 
      shading patterns within the roof panels. 

The previous page facilitated the understanding that an analysis of a smaller print on 
the ETFE panels is necessary in order to achieve the design specifications allocated by 
SSM . This investigation is also a criteria of the process that is required to achieve the 
architectural ambition of the programme.   

The reduction in size adds to the interior qualities in a light and subtle manner. Not 
imposing its presence but gifting the space with delicate reflections. The smaller 
arrangement of the ETFE pattern controls the intensity of light and filters through 
an elusive atmosphere. One that captures the attention of an investor and simulta-
neously adds to the exclusivity of the pitch of the bidding Unicorn. The printed etfe 
does not distract a persons attention from the space but lightly sits on the panels, 
blending into the blue sky.  

The faint lines casted across the space add to the delicate appearance of the struc-
ture and create faint layer that lightly dances and adds to the atmosphere within 
the space. The placement of the panels will greatly add to this space as the forms of 
light blend into one another and alter throughout the day. The subtle shadows add 
to the surreal qualities of light. 

   T.O.F: Transparent-200
   Dim:  50mm x 100mm
   U-V:            1.7W/M2K
   L :                            3      
L.ight Transmittance: 
   V.L:                     89.9
   U.V:                    80.2
   S.L:                     89.6

DESIGN SPECIFICATION:

AMENDMENT OF PATTERN SIZE FOR LIGHT ANALYSIS  ETFE FILM PROPERTIES: SPATIAL ANALYSIS: 

   T.O.F: Transparent-200
   Dim:                50mm
   U-V:            1.7W/M2K
   L :                            3      
L.ight Transmittance: 
   V.L:                   90.05
   U.V:                    83.5
   S.L:                     91.9
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3.06  SOLAR LIGHTING OPTIMISATION 

KEY 
1.    South East prevailing sun 
2.    Small print (circular) ETFE
3.    Phase change glass 
4.    Acoustic insulating foil
5.    Delicate light reflections
6.    Timber boards
7.    Carbon fiber structure.    

KEY 
1.    West prevailing sun 
2.    Small print (square) ETFE
3.    Intricate flooding of light 
4.    Small shadow reflections   

1  2  

7 8 

3  4  

2  1  

4  

3  

Coloured ETFE precedent: 
Kingsdale school by DRMM Architects 

Further investigations of these desirable lighting conditions through the 
application of colour would be an interesting analysis as this would faciliatte 
the colours of the unicron to be intertwined within the space. The use of 
colour may also increase the notion of surrealism. 
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The multicoloured printed ETFE create play through the membrane colours. 
These colours will facilitate in heightening the experiene of the surreal as 
you move up the towers. Although a dramatic change in surreal play with 
light is achieved, the reduction of white light takes away from the bright 
uplifting atmosphere previously illusutrated. In comparison to the clear un-
derstanding that was achieved through the investigations with the size of 
the prints, the colour analysis can be subjective to the tenants requirements. 
Through phase 3 (expansion) of the programme this is (among many) of 
the elements of the design and build process that will be passed to the new 
tenants in the toolkit. Where they will be able to see previous investigations 
(refer to pg.57). 

On a sunny day the ETFE coverage seems to disappear, merging with the blue sky, 
while at dusk and on gray days, the ETFE comes to life. Not only casting its colours 
in the space but also highlighting it around the tower throughout the day. 

   T.O.F:          Matte-200
   Dim:               150mm 
   L:                             3
   U-V:             1.7W/M2K
L.ight Transmittance: 
   V.L:                     91.7
   U.V:                    88.2
   S.L:                     90.4
 

   T.O.F:         Printed-250
   Dim: 50mm  x 100mm 
   L:                             3
   U-V:             1.7W/M2K
L.ight Transmittance: 
   V.L:                      90.3
   U.V:                     85.6
   S.L:                     89.2
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Coloured ETFE precedent: 
Piotrkowska street tram stop roof
by Burrohappold Engineering & FOROOM Architects
 

Through the analysis of form and colour applications to the ETFE panels 
within a visualisation of the unicorn incubator, we can notice how the appli-
cations have an affect on the surreal qualities. For the design of the first unit 
& tower i (the designer) would like to conclude that the second application of 
light studies were the most successful and will be applied to the final build. 

3.07  SOLAR LIGHTING OPTIMISATION 
ETFE FILM PROPERTIES: SPATIAL ANALYSIS: 

The previous page facilitated the understanding that an analysis of a smaller print 
on the ETFE panels adds to the qualities of space that are set out in the design brief 
by SSM.
However, it is important to further investigate new and emerging applications to 
current materials as this is at at core intent of the Unicorn Incubator, Minecraft and 
vital for the growth and development of all not only Swedens economy through the 
projects successes, but the worldwide success through the potential depolyment of 
the programme.  
The application of colour to the ETFE prints were consequently carried out and inter-
esting discoveries were attained. 

KEY 
1.    South East prevailing sun 
2.    Small print coloured (circular) ETFE
3.    Phase change glass 
4.    Acoustic insulating foil
5.    Delicate light reflections
6.    Timber boards
7.    Carbon fiber structure.    

KEY 
1.    West prevailing sun 
2.    Small print coloured (square) ETFE
3.    Intricate Flooding of light 
4.    Subtle shadow reflections   
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DESIGN SPECIFICATION:

As indicated on pg.44.
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3.08  SOLAR LIGHTING OPTIMISATION 

The allocation of Phase Change cells within the glass panels not only add to the 
buildings thermal qualities, but can have a substantial impact on the quality of light  
and change the typography of the internal space completly. Both negatively and 
possitively. Therefore it is important to analyse these panels with the required light 
specifications in mind to understand the best approach. 

DESIGN SPECIFICATION:

CURRENT APPLICATION OF PHASE CHANGE CELLS WITHIN PANELS:

Optimisation of material properties through comparative analysis of
building design methods in order to create intelligent architectural 
systems that work together efficiently. 

An element of play with natural architectural resources such as light/water 
to enhance building experience, especially within the Unicorn Incubator 
tower where the notion of surrealism is applied. 

Investigating patterns and colours in realtion to size and thermal 
performance to achieve a desired feeling through the material application. 

The light should be subtle in its appearance so to not be distracting. 

OPTIMISATION OF SOLAR LIGHT THROUGH PHASE CHANGE MATERIALS
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6MM

6MM

6MM

1MM

1200MM

1200MM

1200MM

1200MM

KEY 
1.    South East prevailing sun 
2.    Shadow reflections       
3.    Phase change panel
       Phase change content-80%

KEY 
1.    South East prevailing sun 
2.    Shadow reflections       
3.    Phase change panel
       Phase change content-80%

KEY 
1.    South East prevailing sun 
2.    Shadow reflections       
3.    Phase change panel
       Phase change content-40%

Phase change crystalizing within cells 

Current allocated phase change cells as illustrated on pg.34.

The initial reduction of cell size was initiated by the understanding that the bigger 
ETFE print illustrated. The aim is to achieve similar light qualities and so a similar 
initial approach was appointed. The distances between the cells create very dense 
shadow affects and light does not seem to fiter through. Although the railways on the 
eastern boundary of the site is trying to be concealed through design this arrange-
ment does not illustrate the surreal light qualities required. 

The content of the phase change within the cells has been maintained but the distance 
between the cells increased. Through this small change we can come to understand the 
impact of phase change filament content on light qualities. Fine light filetrs the space 
and a subtle arrangement of shadows are formed. Thus facilitating the maintenance 
of the thermal qualities illustrated on pg.43 as well as surreal light qualities. Further 
investigations must be carried out to really understand the possibilities.  

A further increase of cell width and the reduction of cell content does not facilitate 
greater thermal qualities. The quality of light filtering through the first study has 
been lost. The shadows upon the ground do not detract from the surreal qualities 
but appear weak. Therefore this method of cell arrangement will definetely not be 
suitable for our bidding unicorns. 

The investigations carried out here lends the understanding that the Cell reduc-
tion and distance expansion of the initially proposed cell arrangement is the 
best possible arrangement for the desired light qualities, stated by SSM. This is 
not to say that further investigations would not aid in more and other suitable 
arrangement. 
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APPLICATION OF WATER PIPE SYSTEMS APPLICATION OF WATER PIPE SYSTEMS 

3.09 HEATING/COOLING LOAD STRATEGY  3.09 ACOUSTIC STRATEGY  

DESIGN SPECIFICATION: DESIGN SPECIFICATION:

      A integrated flow of water within the architecture. 

     Optomising the natural  properties of water through integrated systems in 
     order to sustain comfortable temperature conditions. 

     Maintaining a playful relationship between the sea water, rainwater and
     sourced water. 
    

     Structure and building materials must provide
     sound insulation and protection form noise pollution. 

     optimisation of building materials and strategies for acoustic insulation. 

Building reg: G
Sanitation, hot
water safety and water 
efficiency

Due to lack of additional material property gain, Polyethylene will be used.  
    

Visual aesthetic (precedent) - Google data center  

Application shown within Building path detail   This method then also works for the heating of the building as well during winter. 

The application of water heating and cooling loads through pipe systems allows inte-
gration of design specifications and architectural ambition with the buildings thermal 
strategies. In order to quantify the affects of such a system calculations of the strategy 
during the hottest and coldest time of year have been used, with the understanding 
that the flow of water and temperature is at a steady state. This enables us to see how 
the cooling and heating system is fully functioning within both extremes.  These are 

affective solutions to meeting G of the Building regulation.

The acoustic strategy of the Unicorn Incubator has been realised through the struc-
tural strategy. The branching out of the structure into the tower form facilitates noise 
vibrations to reverberate up and out. The reduction of airborne noise and vibrations 
through the use of Vibration pads have been extensively used in the building indus-
try to isolate the structure from noise pollution. These have also been implemented 
within the acoustic strategy. Furthermore, the layering and paneling strategy of the 

building facade also plays a crucial role. 

Phase change materials have noise insulation properties. Whilst also demonstrating 
excellent thermal solutions. This has been explored further on p.g .

..

Translucent acoustic foil, will be utilised in the Unicorn incubator tower as well as in 
the work areas on the ground floor.  The effectiveness of these modules are due to 
the micro perforations. Around the edges of these perforations, the friction omitted 
converts the sound energy into heat- reducing reverberation time and noise levels.

 

ETFE film has approximately 70% acoustic transmission. It is acoustically relatively 
transparent. This means that the foil acts as an acoustic absorber for room acoustics, 
enhancing the internal perceived environment.

Comfortable day time noise levels are around 35dB (Decibels) during the day and 
30dB during the night. An Acoustically insulating glass and ETFE combination panel 
cuts out excess sound and the harmful effects of noise and is particularly effective in  
Unicorn incubator as it is  next to a dense urban traffic zone, motorway and train sta-
tion. The acoustic transmission of ETFE combined with the glazing creates ideal acous-
tic conditions. A deeper understanding of glass with has been addressed on pg.42
 Moreover, extended air cavities through the louvered design create another layer of 
sound insulation.Calculations Heating power based on average hottest day of the year : 21oC  

Calculations for average coolest day of the year : -3oC  
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   Not a good heat conductor. 
   The coefficient of thermal 
   expansion is negative.
   Lightweight. 

  Low thermal conductivity. 
  Lightweight and flexible. 
  Excellent flow characteristics. 
  Opaque. 

MATERIALITY

1  
KEY
1.    Vibration pads under piles         
       Sound vibrations mediated by 
       structural form *Facade elements removed for diagrammatic purposes

On the hotest day of the year, if we take the south east (45o) from the south 
facing sun at the solar isolation figure of 5.66 kWh/m2/day onto a horizon-
tal surface. We can understand that 5.66 X 60 for kW = 339.60kWh/m2 sun 
power. Once we add up all the footprints (ground + tower) we achieve 100m. 
Therefore,
339.60 X 100 ÷ 60 = 566 watts of heat 
The addition of 100w of a basic person sitting brings the sum total of heat 
to 1266W. 
Heat is lost to the outside through conduction.  Therefore if we assume the 
ambient temperature outside is similar to your room temperature (21C) then 
there is no real change. There natural cooling can occur as this seems to be 
the case for Stockholm. 

Calculating cooling power 
If we understand that there are a series of pipes that flow around the space 
then  we must only heat up this body of cold water from a lower temperature 
to the room temperature. Thus creating cooling power. 
In order to undertsand this system we must consider the flow of water at 
every second. For the improvement of the system we have two options 
a) either colder air flows through the system.
b) more water flows through the pipes. 

If we assume that there is a 2 liter flow of water per minute.
Therefore in seconds: 
2 litres/minute/60 = 0.03 litres / second =  33.3 ml / second

Now we can test a theoretical low-water temperature to see we can match 
the H=1266W. if we allocate a temperature of 10oC. the heat capacity of 
water quantifies how much energy is stored by a change in temperature 
of the water. For Water, Specific Heat capacity is 4.184 Joules per degrees 
Centigrade per gram of water (per second). 33 grams of water flows, and 
heats up from 10 degrees to 21 degrees ( a change of 11 degrees).  Therefore 
the energy stored is:
4.184 x 11 x 33 = 1518 Joules.
Therefore if this system runs constantly, 1518 Joules of cooling is happening 
every second… thus it’s 1518 Watts of cooling.
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      Cool air from outside 
       Warm air ventilated out 

3.10 WIND & VENTILATION STRATEGY 3.10 A FUTURE VISION 

As air gets warmer it becomes less dense and more buoyant. As a result, warm air 
has a tendency to rise. Therefore, stack ventilation is a great way of using the cool air 
flow from outside of the building to naturally ventilate the unicorn Incubator. Cooler 
outside air is drawn in through the ground floor where the use of equipment, human 
occupation and solar gain warms the air, taking it back out to vent at a higher level. 
This is to comply with building regulation document F: means of ventilation. 
Structural arrangement is also an important factor to consider when evaluating venti-
lation methods as it is central to its application. 
Due to Stockholm having a cold climate region the affects of stack ventilation are 
especially affective as the indoor - outdoor temperature is high enough to induce 
the air flow. 

DESIGN SPECIFICATION:

DESIGN SPECIFICATION:STOCKHOLM POLLUTION LEVEL: 

TOWER VENTILATION ANALYSIS: 

Different methods of structure must be evaluated in order to understand 
the most efficient method of stack ventilation in relation to the site 
conditions. 
Air pollution levels must be considered, in order to evaluate the need for 
additional air ventilation strategies. 
A Good ventilation strategy must be implemented as it is integral to 
creating a comfortable environment , for staff and visitors. 

*Facade elements removed for diagrammatic purposes

The Unicorn Incubator must contribute to Sweden’s renewable energy targets 
through current application of materials and processes. 

Going forward new methods of production and materials must continually 
be investigated in order to push architectural innovation intents.  

90% of the carbon fibers produced are made from polyacrylonitrile (PAN). 
The remaining 10% are made from rayon or petroleum pitch. All of these 
materials are organic polymers, characterized by long strings of molecules 
bound together by carbon atoms.

SOLAR HEAT STORAGE:
Phase change heat storage material absorbs the solar radiation from 
solar collectors during the period of spring, summer and autumn, and 
store thermal energy in the form of latent heat. This energy can be 
discharged to meet the heating demand during the winter. 
This mechanism improves the efficiency of utilizing solar energy and is 
suitable for heating the scattered small scale buildings in winter.

PHOTOVOLTAICS (PV): 
PV systems are reliable producers of electricity that require minimum 
maintenance and have a proven life-span of 20-30 years. They can be 
integrated into foil and membrane constructions (attached by mechan-
ical fastners/ laminated on surfaces). Currently mostly used for roofs, 
this synergy of material application allows the integration into facades, 
glazing and walls. This can start to open up new sustainable 
possibilities. The interest of new startup companies and opportunities  
for connectivity. 

Bio-polymers 
Produced from renewable raw materials such as cellulose and starch. 
Japanese car manufacturers have used bio polymers in the automotive 
industry to replace petroleum - based polymers for vehicle dashboards. 
This allows an environmental efficient production due to there biode-
gradable properties.  

The replacement of the carbon fiber matrix to a bio-polymer would 
facilitate not only technological innovation, but also new conceptual ap-
proaches within the architectural application. This could allow parts of 
the unicorn incubator to be developed with the intent to biodegradable 
after an allocated time. This could serve as temporary establishments 
or emergency facilities. The concept of the unicorn incubator could even 
be branched out into nature reserves. 
The optimisation of material properties starts to consider the notions of 
obsolescence within the programme/ a business/ a dream.  

Since the oil crises of 1979 Sweden has been working actively to minimize its dependence on fossil fuels. In 2012 
Sweden become the first country in Europe to meet the renewable energy targets set by EU for 2020, eight years ahead 
of schedule. To further appreciate Sweden´s leadership it is necessary to know that Sweden´s target of 50% is much 
higher than the European average target of 20%.

This lends the understanding that there is no evident risk of temperature 
inversions in the troposphere (lowest level of air) from pollution levels. The good 
air quality in Stockholm results in no extra means of ventilation being necessary 
than natural ventilation. 

POLLUTANTS:                   CURRENT ROAD INDEX VALUE: MIN | MAX

NO2                                                                               01  |  05            
03                                                                               
PM10

 

                                                    
26  |  36                                                                
06  |  20            

PASSIVE VENTILATION 

HOW ARE RENEWABLE/ SUSTAINABLE/RECYCLABLE CONSIDERATIONS 
CURRENTLY EVIDENT IN THE UNICORN INCUBATOR? 

HOW CAN THESE BUILDING APPLICATIONS BE DEVELOPED TO
INCREASE THE BUILDINGS RENEWABLE ENERGY FOOTPRINT? 

Building reg F: 
Means of ventilation 
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Direct solar radiation is considered to be one of the most prospective sources 
of energy. A passive building can be achieved through implementing phase 
change materials into the building facade. 

Buildings currently make up around 40% of total energy use in the European 
Union. Solutions such as ETFE can play a key role in improving energy effi-
ciency in buildings, but energy efficiency needs to be coupled with renewable 
energy solutions for greatest impact.
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BUILDING DELIVERY

4
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4.01  PLANNING
DESIGN SPECIFICATION:

ADHERING TO SWEDEN PLANNING REGULATIONS:  

PLANNING APPLICATION PROCESS:  

The unicorn incubator must adhere to the regulations set out in Sweden’s ‘The Planning and 
Building Act, PBL, and the Planning and Building Ordinance, PBF’. 
 
A sensitive approach much be taken to the development of the project on site, clearly evaluat-
ing the implications of the set of outlines which the proposal must adhere to. 

The assessment of the site, surrounding building topography must be analysed. 

In Stockholm strategic height restrictions have been put in place for new 
developments. Rather than lumping high-rises together, the city has 
mainly kept its buildings to a general height of 6-7 stories, with scattered 
tall ‘iconic’ structures in each city region. 

A 30 YEAR HIATUS: 
In Stockholm’s inner city only a few older high-rise buildings, built be-
tween 1924 and 1964, are currently identifiable. For example, Europe’s 
first skyscrapers, the Kungstornen, are two seventeen storey (60m) 
buildings constructed in 1920. Around the same time, a series of other 
high-rises were built on the outskirts of the inner-city, including the Wen-
ner Gren Center (82m), the Folksam building in Södermalm, the Dagens 
Nyheter building (84m) in Fredhäll, built in 1964, and somewhat later, 
Foahuset. In central Stockholm the more elevated parts of the landscape 
were often further accentuated with the tallest buildings.

RECENT DEVELOPMENT: 
For many years, the planning principle was to restrict the further 
development of high-rise buildings in central Stockholm. However, the 
economic boom that began in 2000, made it easier to finance luxury 
residential and commercial high-rise developments in desirable
locations across all parts of the city. At present the most intensive 
densification is along the railway-lines from the north towards Central 
station. An analysis of the current building typology will facilitate a bet-
ter understanding of what can be achieved and should be developed for 
the Unicorn Incubator. 

A reduction in tower topogra-
phy to 2 floors in these allo-
cated areas of the site retains 
views from Kungsholmen over 
to Gamla Stan. 

The towers can be at a maximum of 3 
storeys but gradually reducing in densi-
ty towards the railway  to a maximum 
of two storeys to facilitate undisrupted 
view from Gamla stan to Kungsholmen.

Limited building occupation from the north and in-
creased flow of traffic results in minimal Prohibition 
of sea views to other occupants. Therefore, the tow-
ers can be built to a maximum of 6 storeys towards 
the sea front. 

The Planning and Building Act, PBL,
and the Planning and Building Ordinance, PBF. . 
    

FIG 4.01 KEY 
      Site 
      Railway Line 
2.   Stockholm Central Station 
3.   ‘Tre Kronor’ pinnacle at City Hall 
4.   Gamla stan (old town)
5.   S:ta Clara Kyrkas Vänner - church.
      Intense Densification/development 
      Addition onto previous 9 storey
      6-storey hotel as part of the new water
      front conference facility
 6.   New skyscraper 
       

FIG 4.02 KEY 

      Site
From ground level:
1.   Pinnacle of city hall- 155m
2.   11 storey
3.   10 Storey
4.    8 Storey 
5.    7 Storey
6.    4 Storeys
7.     3 Storeys

The economy of Sweden will benefit greatly by a cultured and historically rich built environment, as it will attract business and prized 
highly educated workforces. Therefore it is vital that the Unicorn Incubator’s vertical growth not only adheres to the building regula-
tions but also protects historical views. The project must not be seen as a threat to the Stockholm skyline but a gift to the growth of 
Stockholm and the union of its many areas of workforce. Thus creating a center with a big city pulse.

Perimeter site evaluation 

6M+AOD 

Figure 4.01 Site Plan - Existing
                          Identified explanation 

Figure 4.02 Site Plan - Existing
                          Current city typology  
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Retrospective planning 
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planning application

Detailed planning 
application submissionEnabling works 

Preparation 
of detailed 
planning 
documents 
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4.02 PROCUREMENT STRATEGY 

Slow method of work as client first appoints consultants to design 
the project in detail, and then prepare tender documentation, 
Contractors are then invited to submit tenders for the construction 
of the project.

Straightforward process. Can become more complicated if The Office 
of Regional Planning for Stockholm (RUFS) would require certain 
subcontractors to be appointed.  

This form of procurement is suitable for both experienced and inex-
perienced clients. The contractor is not responsible for the design, 
other than temporary works. They are not able to help improve the 
buildability and packaging of proposals as they develop.

A single-stage, competitive basis.

Not the appropriate method for the Unicorn Incubator as it would 
stunt the fast growth required for start up companies. Although 
quality is important, it is better to have a faster process with highly 
specialist consultants that can achieve consistent results. 

Relatively fast method of work. 
Main contractor is straight away appointed  for design and 
construct work.
 
One of the favored routes by the Swedish government as it facili-
tates an efficient contractual arrangement that integrates teams to 
work together on the project from the beginning.

The responsibility lies with the contractor unless the client wishes 
to have greater influence over the design in which case, a concept 
design and outline specification can be prepared by consultants that 
are employed by the client. 

Difficult for employer to compare as the contractor may use their 
own in-house designers/ appoint consultant designer or the clients 
specified designer can be employed by contractor by way of nova-
tion or consultant switch. 

The most appropriate method of work for the Unicorn incubator. 
Allowing specialist work novations with more strategic construction 
time scales. 

Early commencement of work on site. Takes longer for tenders to 
be invited for packages. 
 
Complex procurement method which requires sophisticated man-
agement techniques.  Client employs necessary contractors, co ordi-
nates procurement process and manages the trade contractor. 

The client has less say over the design of the project than on a design 
and build project, and the contractor takes more risk. This might be 
appropriate where the client wishes to retain a degree of control 
over the procurement process. 

Management contractors appointed for expertise as apposed to com-
petitive fee’s. 

Not an ideal method for the unicorn incubator due to the client re-
quiring extensive knowledge of plan of works. This could be detri-
mental and costly. 

1) ‘provides the best value to the 
     commissioning client, present users,
     future users, the public and society in 
     general’. ‘provide for the process to be 
     clear, collaborative and creative’.

2) ‘provides for an appropriate balancing of 
     economic, social and environmental 
     factors’.

3) ‘provides for an appropriate balancing 
     of conservation and  innovation’.

4) ‘results in a better designed 
      environment’.

TRADITIONAL DESIGN AND BUILD MANAGEMENT
(EPCM) 
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COST              C1 - Expense: 
                     C2 - Certainty over contract price:
                     C3 - Value for money: 

TIME              T1 - Earliest start on site: 
                     T2 - Certainty over contract duration: 
                     T3 - Shortest contract period:

QUALITY        Q1 - Top quality, minimum maintenance:
                     Q2 - Control over design:
                     Q3 - Detailed design- leave to contractor:

PRIORITY 
1          2           3          4           5   

A radar chart illustrating the projects contractual priorities. 

Q2

Q3

C3

Q1

T3

12

T1

C1

C2

The critical difference between a Design & Build contract and the Traditional contract is the ap-
pointment of design responsibility. 
In a traditional contract the contractor without exception, required to build, however, the design 
team will specify all design decisions. Leaving liability of the design with the design team, whilst 
the contractor is only liable for the workmanship in delivery of the project. 
In comparison the Design & Build relinquishes a degree of control from the client, facilitating the 
contractor to make design decisions, making them legally responsible for design and workman-
ship. This  contract is beneficial for the client as it provides them with one point of contact, creating 
a much simpler and stress free process. 
In the case of the Unicorn Incubator, the Design & Build process is the most efficient contract. The 
client is ensured protection by the Swedish Start-up Manifesto when applying for tenancy of a unit. 
They are not held liable for the implications that may arise during the design and build process. A 
clear design specification outlined by the Swedish Start-up Manifesto. 
Furthermore, this type of contract is also beneficial for both the contractor and investor. As the con-
tractor has the power to specify materials and design solutions, facilitating cheaper build options. 
This will help alleviate the cost of expensive building materials. The contractor will have/build a 
high network of collaborative individuals required to attain better value for money, whilst also 
developing their own knowledge and skill set in order to implement a more rudimentary detailed 
design. This approach to the Design & Build facilitates growth of all parties involved, intelligent 
mitigation of capital cost, detailed understanding of material capabilities and as a result working 
together to achieve the Swedish Start-Up manifesto goal. (as stated on pg.) 

WHY DESIGN AND BUILD? 

DESIGN SPECIFICATION:

Contractors must contribute to the development of the design as complex methods of 
construction are likely to apply due to architectural intent. 

Specialist consultants will be required to oversee complex design materials and builds. 

With expansion of the scheme the client will be the various members of the start-up 
companies that occupy the Unicorn Incubator.  We at Swedish Start-up Manifesto would like to 
ensure that all tenants are safeguarded from any liability/responsibility during the construc-
tion/expansion of their work units. 

The Unicorn Incubator must be a reliable in its growth strategy, ensuring that it can meet user 
demand. Therefore a relatively fast method of construction would need to be available in 
order for the expansion and development of facilities for new and existing staff.  

Highly skilled and knowledgeable contractors will need to be hired, with a understanding of 
their responsibility towards the growth of the Unicorn Incubator: 
A)  The growth of each tower must facilitate new material and architectural innovation
      Investigations in order to push the skills and knowledge of the design team.
B)  The contractor must not eradicate design decisions due to expensive building material
     but seek to outsource and acquire the funding necessary through the method of work 
     encourged by the Unicorn Incubator (source the dream).  
C) The contractor must be an individual who is seeking exponential growth with the Unicorn     
     incubator, as harnessing this way of work is the only method acceptable through this
     programme.



The Unicorn Incubator | Design Realisation | Yasaman Mohsani 54

4.03  MEMBER ROLES 

Sweden understands the need to shoot for global presence through their esteemed history of global brands such as IKEA and H&M. These companies encouraged the 
Swedish government to lay the foundations for creating a culture of open access and entrepreneurial collaboration. 
The Swedish government invested heavily in its technology infrastructure in the 1990s, establishing extensive broadband internet networks, the result of tax breaks 
for infrastructure investments, subsidies for installing rural internet connections and forcing state-owned companies to provide local network services. Thanks to 
government effectively subsidising the cost of buying a computer, Sweden had one of the highest rates of PC ownership, creating what the World Economic Forum 
declared a few years ago to be the world’s most digital economy. It doesn’t come as a surprise that currently 18% of the city is employed in the tech sector. Sweden’s 
social safety net, early tech adoption, a long design tradition and export-oriented culture, reflected in the global success of brands, fomented the right conditions for 
entrepreneurship.

The Swedish startup manifesto denotes “Our goal is for Sweden to become the best country in the world when it comes to startups as a popular movement. Startups 
with a breadth of solutions from different industries, with founders from many different backgrounds, in different phases of developments, that creates jobs, welfare 
and the next generation of large companies.”

The key idea behind the Unicorn Incubator is facilitating the Start-up 
community with a foundation where connectivity, communication 
and innovation can be fostered. Bringing people and ideas together 
in order to eradicate the prevailing issues outlined in the project 
attributes:
A)  Connectivity between a range of people in a multitude of ways.
B)  Co-working and learning facilities.
C)  Encouragement of future project funding/dreams.

These attributes are not specific to just the technology start-up 
community but are also intended for the multitude of professionals 
within the architecture and construction community through the pro-
grammes continual construction. 
Initially the client and employer will be the Swedish Start-up Mani-
festo, a community set up by the Swedish government that is active-
ly supporting the start-up infrastructure in Sweden. As the client, 
they will set out the Design specifications and intent of the scheme 
(pg..). These parameters are set to push traditional methods of con-
struction through specified on/off reproduction of spaces. 

Once the ground works are in place the initial building and tower 
will be handed to the main contractor. Working collaboratively with 
the Swedish start-up manifesto, novated specialists and  designers 
in order to ensure a high quality of build in a fast and time affective 
fashion. 

Thereafter, the growth of the Unicorn Incubator then facilitates the 
contractors to obtain funding for further work on site. The contrac-
tors and specialists are granted an opportunity for growth of their 
business through the programme in order to construct the other 
sectors of work space that are required.  

The expansion will start to bring in investors, people form the fi-
nance and legal sectors as well as bidding start-ups. These spaces 
will start to have a multitude of tenants. Each tenant will have 100sq  
ft of office space which is their own, the remainder of the space is to 
be used as collective space, for co-working and collaboration. 

The erection of each unit serving 7 stationary working people 
will need to allocate a representative. Each unit will have a rep-
resentative that are appointed as the face clients. As a result, the 
representatives will gather regularly during every stage of design, 
construction and completion of each specified space, as well as prior 
to the expansion of any current spaces. They will be in charge of 
regulating building needs such as maintenance and any changing 
requirements for the health and safety of staff.
Therefore, the growth of the Unicorn incubator will generate a 
collaborative growing community. 

The architects are novated as the lead consultant by the initial con-
tractor during phase 1 and 2. This facilitates the infrastructural build 
up on site and the erection of the first unit along with a 3 story tower 
unit for further project funding. They will be in charge of: 

A)  Applying and advising throughout the planning application 
     process.
B)  Liasing with specialist consultants during testing of materials
     and their applications to form intelligent new architectural 
     innovations. 
C)  Producing the required documents for planning and construction    
     drawings for phase 1 and 2.

The collective role of the architect: 

The role of the architect is to work collaboratively with specialist 
consultants in a process of material and process investigation. This 
document serves as a prototype of this process for the ground floor 
and initial tower. Their aim as a collective is to research and test 
material capabilities against the design specifications and intent of 
the programme in an attempt to continually push the limits of the 
architecture in the Unicorn Incubator.  

Throughout construction key specialist consultants are required in 
order to achieve the complex demands of the programme. These 
consultants are integral as the method of generating the architec-
ture (especially the towers) requires sophisticated material under-
standing and testing. They will work with the architects throughout 
the construction process advising and testing the capabilities of 
design ambitions.   

A list of consultants are as follows:
Planning consultants 
Structural engineers 
Railway infrastructure specialist 
Coastal infrastructure specialist
Carbon fiber consultants 
ETFE consultants 
Phase change consultants 
M & E service engineers
Quantity surveyors
Acoustic consultants
Glare consultants 
Lighting consultants 
Health and safety consultants 

The contractor is appointed at the outset of the project through a 
two stage tendering process. This allows the client and employer, 
the Swedish Start-up manifesto to achieve an early appointment of 
a contractor. 

In the first stage, the contractor is selected on the basis of a fee, 
preliminaries, overheads and profit. They then work with the design 
team (novated to the contractor by the Swedish start-up manifesto) 
to develop the design, on the basis of which a fixed price is negotiat-
ed for the second stage; construction. 
The second stage, concluded with the agreement of a lump-sum con-
tract sum, typically based upon the competitive tender of between 
70 and 80% of the value of work packages.

As it is a design and build, the contractor will be responsible for the 
design outcome therefore they will work closely with the architects 
and specialist consultants giving the contractor the opportunity to 
contribute to the design process on build ability, sequencing and 
so on. 

As the SSM is a government established organization they will have 
access to cheap debt finance (funding from the governmnet). In 
any development you will have investors who will put in 10-40% of 
the overall cost with the remainder being borrowed. Therefore, the 
cheap debt finance will allow investors to place less equity into the 
project but at the same time see a higher return. Considering that 
SSM will underwrite the whole deal, this is a very attractive
Investment proposition. There will definitely be investors falling 
over themselves to be associated with a project like this from a 
brand/image perspective. Some investors may choose only to put 
money in to facilitate the build process, after which the project can 
be refinanced to repay their investment. 
Moreover, at this stage a pension fund investor will find the income 
stream from the tenants a very attractive proposition. 
SSM currently has 78 backing investors, which will rise through the  
inception of the Unicorn Incubator. 
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4.04  CONTRACTUAL RELATIONSHIP 
DESIGN SPECIFICATION:

INVESTORS:

A contract is a promise or a set of promises which the law will enforce is established between each party of the Unicorn 
incubator system.  
We the landlord (SMM) must provide a warranty to the tenant and contractor in case the tenant is not able to cover the costs 
of a build during construction, we will provide funding through our connected private investors.  
We SSM must provide long term support to our contractor (sub contractor) through a means of long term support (design and 
build cost plus contract). 
We SSM are in a joint venture agreement with our investors, the terms of this contract are established through a repayment 
agreement.  

There are range individuals and contractual agreements between members of the Unicorn Incubator team. It is imperative 
that the organisation and communication relationships between these acting parties are established, enabling the required 
contracts to be signed before the projects development. This will ensure that the liability and responsibility of any risks can 
be addressed by the right party. 

Private agreement between SSM & Investors, through the creation of a unicorn and taxes paid to SSM once this is 
accomplished investors will see repayment on their investment.   

SSM provides a warranty protection to contractors and tenants alleviating them of responsibility if either party could not pay 
for the completion of the build. In this situation the landlord would take over completion of build, covering the cost through 
private investors.     

A Design & build cost plus contract is an open book process where bills from the contractor include documentation of all hard 
costs. This would include invoices for materials and subcontractors, as well as work hours and billing rates for direct labor 
supplied by the contractor. This is a trust-but-verify process to ensure that the contractor is keeping good records and billing 
responsibly. It is also an investment through long term support to the contractor by SSM. The contractor is paid for all of its 
allowed expenses to a set limit plus additional payment to allow for a profit. 
The same contract will be used for the design team with the main contractor and the tenant and the main contractor. 

SWEDISH START-UP MANIFESTO
LANDLORD

SWEDISH START-UP MANIFESTO
LANDLORD

SWEDISH START-UP MANIFESTO
LANDLORD

INVESTORS 

INVESTORS 

Joint Venture 
 Agreement 

Joint Venture 
 Agreement 

Design & Build
Cost Plus  

Design & Build
Cost Plus  

Design & Build
Cost Plus  

Design & Build
Cost Plus  

Design & Build
Cost Plus  

MAIN CONTRACTOR 

SUB CONTRACTOR  

SUB CONTRACTOR  

SUB CONTRACTOR  
TENANT 

TENANT 

TENANT 

TENANT 

Financial Sources  

Design & Build Cost Plus  
    The Design Team & Consultants: 
    Architects 
     Planning consultants 
     Structural engineers 
     Railway infrastructure specialist 
     Coastal infrastructure specialist
     Carbon fiber consultants 
     ETFE consultants 
     Phase change consultants 
     M & E service engineers
     Quantity surveyors
     Acoustic consultants
     Glare consultants 
     Lighting consultants 

KEY 

            Contractual agreement 
            Warranty with landlord 
            Novated by main contractor 
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4.05 RIBA- PLAN OF WORKS

The Swedish Start-up Manifesto will iden-
tify  the design specifications and the ap-
propriate site location. These are to follow 
the main objectives and principles that the 
Swedish start-up manifesto has been creat-
ed for. (refer to pg.54) 

Best procurement method is discussed be-
tween the Swedish start up manifesto team. 
This is to establish the most viable way to 
start implementing the Swedish manifesto 
goals and vision. A design and build method 
is chosen and the initial funding required 
through their government scheme is grant-
ed. A Contractor is sourced. 

Specialist planning advisors on office use 
applications are brought to site. Assessment 
of planning laws and perimeter plans are 
drawn up to establish for retrospective plan-
ning application. 

Site investigation and feasibility study is 
carried out. A retrospective planning appli-
cation is carried out. This facilitates early 
start of enabling works on site.  
Documentation of initial works into toolkit.

It is important for the railway infrastructure 
specialist to advise on best methods for 
sound insulation from the railway. A bore-
hole study must be carried out to identify 
depth of piles required and further talks with 
Contractor and coastal infrastructure special-
ist. 
1:1250 location plan, 1:500 site plan, 

Preliminary cost information and 
Developed project strategies are 
discussed in detail such as the spe-
cialist consultants and works which 
are likely to be needed. These are to 
comply with the 
vision of the design specification, 
as a result th design programme is 
prepared. 

Preparation of concept design, 
including outline proposal for 
structural design, building service 
systems, outline specifications and 
preliminary cost information along 
with relevant project strategies in 
accordance with design programme. 
Agree alterations to brief as well as 
issuing final project brief. 

Preparation of developed design. Co-or-
dination between design team and spe-
cialists. Updated proposals for structural 
design and building services informa-
tion. Testing of ideas in accordance with 
design programme. 

A contractor is novated for enabling 
works and site preparation. This is 
to set up the foundations for the 
Unicorn Incubator. Working along-
side quantity surveyors and special-
ists to deliver this package of works 
on site. 

A detailed planning application 
is submitted.  Documentation of 
works into toolkit. 

Investigations and findings of pro-
totype testing from each specialist 
is collated into the project toolkit. 
Ammendements to detail planning 
application submitted. 

Investigations and findings of 
prototype testing from each special-
ist is collated into the project toolkit. 
Construction process and analysis of 
ground floor to be recorded in project 
toolkit. 

Project build information and 
performance of design on site to 
be collated and written in toolkit 
throughout building construction. 

Documentation of works into
Toolkit. 

Enabling works consultation with 
contractor - Phase 1. 

Carbon fiber specialists to start material 
design work with novated architects. 
Collaborative ideas of carbon fiber and 
architectural ambition are investigated. 
1:1250 location plan, 1:500 site plan, 
1:100 plans, sections and elevations, 
1:50 sketch detail-outline specification

 Public opinion  is collated regarding 
interest of occupying current  build-
ing typology. This is to gauge an un-
derstanding of immediate demand 
for future works and planning. 
Swedish Start-up Manifesto receives 
feedback on project programme 
from Client Project manager. 

Main contractor to start enabling 
works on site. The long term ambi-
tions and demands of the Unicorn 
incubator are to be discussed be-
tween them and investors, as well 
as cost vs timescales. Architects and 
carbon fiber specialists identify 
structural design approach.

Prepare Technical Design
in accordance with Project Strat-
egies to include all architectural, 
structural and building services in-
formation, specialist subcontractor 
design and specifiations, in accor-
dance with Design Programme.

Construction of tower in accor-
dance to construction programme 
and resolution of design queries 
from site as they arise. 

The end of the first unit and tower build. Tenants  
are fiercely eager to move into the premises. 
SSM celebrate with investors over many expen-
sive bottles of champagne. Many government 
personnel arrive at party. 

Not the following day but the day after a review 
meeting of the toolkit between Contractor, archi-
tects and all specialists begin to ensure correct 
documentation was followed. 

Undertaking of in use ser-
vices in accordance with 
schedule of services. 

First potential unicorns move 
into premises. They are 
quick to set up and get busy 
with work. Setting rigorous 
work plans and targets. 

As the unveil of the Unicorn 
Incubator grabs the atten-
tion of many industries and 
start up companies, arrange-
ments are made for the 
expansion of another unit. 
Contractor to liaise with SSM. 

SSM arranges for new 
planning applications to be 
placed for expansion on uni-
corn incubator

Final building checks by contractor and as him 
and team arrive to party  later that evening, un-
fashionably late. Hard hats and all. 

Checking of documentation of toolkit and adding 
of final checks analysis. Handover of toolkit to 
SSM to store for expansion of Unicorn Incubator.

Planners celebrate with investors, some hoping 
to source a spouse. They brag about the Fantas-
tic movement that the unicorn Incubator is mak-
ing in achieving Sweden’s start- up manifesto  
intents. Compliance with pre-occupancy planning 
conditions.  

Specialists discuss future 
intents following review of 
toolkit meeting. 

Specialists and architects chat about future work 
with the Unicorn Incubator and the architectural 
and engineering possibilities. 
1:100 site plan including drainage and external 
works, 1:50 plans, sections and elevations, De-
tailed specification Information.  

Practical completion of tower. 
Administer building contract. Reg-
ular site inspections will need to 
be carried out by SSM in order to 
monitor contractor progress .  

Health and safety consultants to 
make site inspections and moni-
tor tower progress. This is essen-
tial during the first build to check 
building performance.  

Sub-contractors sourced for project 
growth. Architects are novated by con-
tractor in accordance with SSM. The 
architects team will now be in the UK,  
focusing on the design of a unit with 
the site grid and design specifications. 
This method of production encourages 
the international work traditions of the 
Swedish. 

Testing materials (carbon fiber, phase 
change and etfe ) are sourced for proto-
type works. Thereafter, building materi-
als order is placed. 

off-site , panel works to commence after 
SSM approval. Contractor to start ground 
floor structural and fit out works for of-
fice spaces. 

Panel testing and analysis to be dis-
cussed , addition of these components 
onto prototype. This will be specifically 
about the tower cladding strategy. SSM 
to visit and access outcomes in relation 
to design specification with contractor 
and design team. 

SSM to review build progress and 
quality with contractor on weekly 
basis in accordance with design 
specifications. Specialists to liaise 
with contractor during construc-
tion. As constructed- information 
on health and safety/ fire to be 
noted. 

Prototype testing starting to be carried 
out. This is required to test the materi-
al capabilities. Co ordination between 
the design team on design ideas and 
approach. planning of tower expansion 
and the paneling systems investigations. 
Ground floor components to be produced 
off/site.  

Contractor, Structural engineers, Carbon 
fiber specialists, ETFE, phase change, 
glare, lighting, health and safety consul-
tants to liaise with each other regarding 
architectural development and prototype 
testing works. Phase 2

Contractor, Carbon fiber specialists, ETFE, 
phase change, glare, lighting, health 
and safety consultants to liaise with each 
other regarding architectural develop-
ment and prototype testing works. SSM 
to review against design specifications. 

KE
Y S

UP
PO

RT
 TA

SK
S  

    
| 

    
TO

WN
 PL

AN
NI

NG
    

   |
    

   P
RO

GR
AM

ME
    

  |
    

  P
RO

CU
RE

ME
NT

    
  |

    
  C

OR
E O

BJ
EC

TIV
ES

STRATEGIC DECISIONS      |       PREPARATION      |     CONCEPT DESIGN     |     DEVELOPED DESIGN     |     TECHNICAL DESIGN     |     CONSTRUCTION     |     HANDOVER & CLOSEOUT     |      IN USE

0 - 2 WEEKS                     |       2 - 4 WEEKS         |     4 - 7 WEEKS            |     7 - 11 WEEKS               |     11 - 16 WEEKS            |     16 - 20 WEEKS       |     20 - 21 WEEKS                    |      22 WEEKS +

00       01      02      03     04    05    06   07   



The Unicorn Incubator | Design Realisation | Yasaman Mohsani 57

4.06  FACILITATING GROWTH AND INNOVATION
MANAGEMENT OF RISK THROUGH DESIGN
The toolkit facilitates management of risks that may arise by architectural innovation, through 
comprehensive documentation of all design and build stages. Therefore, where there is risk 
from innovation, control can be achieved through the toolkits controlled systems, allowing 
there to be no risk with the project quality. This is the responsibly of the SSM to the contractor 
and tenants, which is clearly outlined by the fundamental principle underpinning the HSW Act, 
that those who create risks from work activity are responsible for protecting workers and the 
public from the consequences. 
The toolkit is handed to each new tenant (unit representative). This provides them with all the 
design and build information and discoveries of the previous constructions on site. This knowl-
edge can then be added on/transfered into new material investigations, building on from the 
previous. This document contains all project information, tests and evaluations such as; Design 
specifications, as built drawings, specialist site analysis data, carbon fiber deflection data, 
construction measurements - on site/off site, details and prototype studies.  
Millions of people have learnt about coding and construction through Minecraft. Therefore, the 
use of Minecraft moves to generate new ways of thinking and its application into the Unicorn 
Incubator serves as a learning process through construction. The toolkit is the document of 
this process.  
Moreover, through government tax breaks and strict rules on easement laws, the growth and 
rigorous learning process gifted to the occupants is boosted, in the aim of creating the next 
unicorn.  

DESIGN SPECIFICATION:

All project works must be documented within the toolkit to allow the free exchange 
of education throughout construction.

The toolkit is a document that will be passed onto the new client (tenant) of each unit 
through time. Thus providing the specialists and architects novated with a guidebook 
on how the project development has been approached and should be approached 
with new thinking, alleviating the risk of innovative failure.  

The toolkit must be reviewed and strictly analysed post handover and closeout of 
each unit/tower facilities by us at SSM. This allows us to monitor the performance 
and architectural innovation ambition of the Contractors within the Unicorn Incuba-
tor.  As well as evaluating methods of improving work flow. 

It took Minecraft 5 years to become a unicorn company. On aver-
age it takes between 4-6 years to become a unicorn. With this un-
derstanding, the occupants are given a 5 year lease to become a 
unicorn. Thereafter, if failure to do so the unicorn incubator has 
strict policies that either a new company must be formed either with 
another tenant (joining into one new company) or the tenant must 
establish a new company and related business plans. This facilitates 
the start up turnover and serves the rigorous unicorn programme 
needs. Tenant would be in a lease contract with the landlord (SSM). 

Sample page_ contractor & carbon fiber specialist testing material properties 
through BIM models.

Sample page_ Phase change consultant, testing of phase change filament and 
fire.

Sample page_ Architect documenting detailed application drawings. 

Sample page_ Carbon Fiber specialist, evaluating bearing failures to carbon 
fiber parts.  
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CREATION OF EASEMENT 

GOVERNMENT TAX BREAKS

Easement Appurtenant. An easement appurtenant is an ease-
ment that benefits one parcel of land, known as the domi-
nant tenement, to the detriment of another parcel of land, 
known as the servient tenement. Easements appurtenant are 
attached to the land and are transferred automatically when 
the servient or dominant tenement is sold to a new owner.

To understand the rights to the freehold we must assess two 
different easement treatments. These are finance related terms that 
will be dealt with under the terms of the lease. 

Sweden provided a tax break on all technology infrastructure investments in the 
1990’s to push which created a thriving digital economy. Through the allocation of 
a tax break on construction work within the unicorn incubator programme the same 
investment is made into construction. As a result, not only creating an incentive for 
the contractors to provide the best possible service but also leading to the growth of 
the unicorn incubator on a nationwide scale. 

Easement in Gross. An easement in gross benefits a person 
or entity. If the property is sold to a new owner, the easement 
is typically transferred with the property. The holder of the 
easement, however, has a personal right to the easement 
and is prohibited from transferring the easement to another 
person or company.
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THE TOOLKIT - UNIT 1,  TOWER 1 

Material stiffness is measured with Young modulus. However this param-

eter alone is not sufficient to specify material stiffness, without taking 
into account the weight of the given element. The relation of stiffness 
to weight (namely a specific modulus) is in practice most effective to 
determine the rigidity of a material, both stiffness and weight are the 
most crucial parameters. Weight for weight, carbon fiber offers 2 to 5 
times more rigidity (depending on the fiber used) than aluminum and 
steel.

Usage of innovative phase change material, aimed at improving sustainability and 
reducing the carbon footprint of the built environment.
Thermal properties are generally good and the listed latent heat is often higher when 
compared to equivalent organic materials. 

Bearing failure is characterised by localised 
damages, for example delamination and 
matrix cracking around the hole (see fig.0.1). 
Buckling and kinking of the fibers followed 
by crushing of the matrix can be a result of 
localised compression loading caused by 
the fasteners. The diameter of the hole with 
clearance, laminate thickness, material and 
layer stack sequences, washer and clamping 
pressure are all factors that can have signifi-
cant effect on the bolt bearing behavior for a 
single-bolt composite joint.

Tension and cleavage tension
Tension failure can occur if the width is insufficient or if the plies oriented in the loading 
direction are too few (see Fig.0.2). Net-tension can be avoided by a proper design of the 
joint geometry and the material itself. Cleavage tension failure occurs, due to insufficient 
distance and width to the edges, but also because of the number of cross plies is insuf-
ficient (see Fig 0.3). 

Shear-out
Shear-out failures is a result of insufficient 
distance to the edges or because too many 
plies are oriented in the load direction. It 
should be avoided in the same way as net 
tension, through proper design of material 
and joint. 

Fig.0.1 Bearing Failure 

Fig.0.2 Tension Failure Fig.0.3 clevage tensions 

the core inorganic component is non-flammable unlike their organic counterparts. There 
is still potential for the containment to be flammable, for example, through the use of a 
flammable plastic container.

TESTING: 

Phone call made to Ingra Bondle, information provided regarding inorganic phase 
change filament becoming flammable if contact with plastic. Agreement that cells within 
glass units must not be made of plastic.  

Conclusion: 
A weak diffusion flame front was established 
near the leading edge where the heat flux is 
at its highest, around 50±0.5kW·m-2. Beyond 
this point the flame front took the form of 
a lean blue flame which rapidly pulsed 
across the surface, and proved difficult to 
measure. The nature of the pilot conditions, 
as discussed later, resulted in autoignition of 
the material as opposed to piloted ignition. 
This caused only a weak flame front to be 
established, which did not radiate sufficient 
heat to the sample to generate an adequate 
flow of pyrolysis gases.

The latent heats and melting points 
of inorganic PCMs commonly used 
in buildings. Information taken from 
Abhat (1983).

Strength test through 

BIM model with Steven 

gords (carbon fiber 
specialist). 
Strength depends not 

only on the material 
and the thickness of a 
section but also on its 
geometry.

Investigation into carbon fiber strength in relation to fiber strands. 
Comparison of material properties with aluminum and steel. 

Conclusion : The above data for carbon fiber sheets relates to a sam-

ple made using the technology of epoxy resin infusion (70/30% ratio 
of carbon fiber to resin). Carbon fiber offers more stiffness at lower 
density and consequently the product of the same weight may be 
thicker, that will result in stiffness improved by increased thickness 
alone.

 NAME | ROLE:  

 NAME | ROLE:  

 NAME | ROLE:  

 NAME | ROLE:  

Bob Builder - Main Contractor  

ASTRID LINDGREN - PHASE CHANGE CONSULTANT

SHIRLEY NILSON - ARCHITECT 

STEVEN GORDS  

Material testing of carbon fiber  

FILAMENT TYPE EXAMINATION - FOR FIRE SAFETY 

AS BUILT DETAILS - sent for planning 

CARBON FIBER- MATERIAL PARAMETERS 

bob. b 

A.LINDGREN

SH.NILSON

STEVEN.G

Ground detail 
Scale 1:20 

Window cavity
Scale 1:20 

Phase change- ETFE junction  
Scale 1:20 

Floor build up   
Scale 1:20 

 INVESTIGATION: 

 INVESTIGATION: 

 INVESTIGATION: 

 INVESTIGATION: 

 SIGNATURE:   

 SIGNATURE:   

 SIGNATURE:   

 SIGNATURE:   

PG.20

PG.56

PG.35

PG.108THE TOOLKIT - UNIT 1,  TOWER 1 

THE TOOLKIT - UNIT 1,  TOWER 1 

THE TOOLKIT - UNIT 1,  TOWER 1 
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SECURING LABOUR HEALTH  Respiratory and pro longed health issues of staff 
and accidents of handling the material.
 

Construction manager to ensure that all staff 
are equip with air ejector cleaners to maintain 
cleanliness of air. As well as Hoovers to maintain 
cleanliness of floor. 

4.07 ALLEVIATING RISKS IN CONSTRUCTION
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Designers and appointed contractors must ensure all health and safety, as well as CDM regulations are addressed throughout project development and construction.

Building Information Modeling (BIM) must be used to ensure a detailed level of co-ordination between consultants so to reduce health and safety risks. 

Building maintenance must be optimised as much as possible through the material strategy, thereafter the structure must be used for cleaning of outside facade. 

Regular up-keep of internal general maintenance must be addressed by the admin member of each unit member. 

 PROXIMITY TO WATER EDGE

DEMOLITION OF CURRENT
PROPERTIES ON SITE

 WORKING AT HEIGHT

 STABILITY OF STRUCTURAL WORKS 

EMERGENCY ROUTES & EXIT

ELECTRIC CONDUCTIVITY 

HAZARD TO RESPIRATION

Provision high visibility jackets to construction 
staff. 
Edge barriers to be in place in order to prevent 
accidental trips into the water. 
Supervision should be given to staff not familiar 
to working  by the water edge. 

Staff or public getting hurt during demolition.  
 Excessive dust and rubble creating a hazard for 
cyclists/ vehicles going past the site.    

During construction of towers, all works are 
done at height, without harnesses/protection, 
serious injuries can occur to staff   
Excessive dust and rubble creating a hazard for 
cyclists/ vehicles going past the site.

Complex materials with complex joinery is used 
throughout the construction. Materials could 
buckle under stress & not withstand loads.
Parts of the structure/panels could fall on 
Occupants/staff if not propped up during expan-
sion process.  

CDM regulations are intended to ensure that health and safety 
risks are properly considered and the correct precautions are put 
forth to ensure all personals safety during a project’s development.  
A CDM regulator will be a member of the design team. 
All projects must have: 
A) Workers with the right skills, knowledge, training and 
    experience. This requires staff to have done the tests and have 
    a CDM certified card in order to be able to access and carry out 
    works on site. 
B) Contractors providing appropriate supervision, instruction and 
     information. 
C) A fully written construction phase plan to ensure correct  
    planning and approach to work.

 The Unicorn Incubator will require extensive safety checks 
throughout testing and construction due to material innovation 
intents. These must be co-ordinated by the contractor with the 
help of material specialists.

FIRE AND PHASE CHANGE OUTLINE HERE! 

BIM will ensure that all problems are addressed through detailed 
design work prior to construction. This enables maximum levels 
of co-ordination before the project reaches site. The design team 
will need to update the BIM model weekly, ready for the weekly 
meetings. 
The construction manager must ensure extensive testing of 
materials and processes are carried out in order to eradicate 
any health and safety hazards. They must also ensure that all 
site personnel and workers have the right training and induction 
before attending and carrying out any work. The site conditions 
must be planned and extensive planning must take place before 
any work commences. 
PPE is required for all site personnel and workers, where differ-
ent coloured hats will be worn by each personnel (eg: red: Fire 
fighters | blue: staff and visitors |yellow: contract and casual | 
white: workers).
A site safety briefing ‘tool-box talk’ is required on a weekly basis 
to inform staff of site safety topics. 

The unicorn Incubator has and will use clever use of materials 
and their properties to alleviate most maintenance upkeep. This 
is currently evident in the paneling systems such as ETFE which 
are self cleaning. 
Cleaning and maintenance should occur within the building 
regularly. This will aid in preserving the buildings materials and 
spaces. The cleanliness of the phase change glass can be achieved 
through cleaners abseiling down the facade off the structural 
elements.  
General maintenance such as changing of lighting, will need 
to allocated to the admin member of each unit. They will be 
responsible for the up keep of their unit space. 
Maintenance issues with any of the panel systems would require 
the admin member of to contact the specific supplier as it will 
need specialist attention. 
Regular structural tests will be carried out on the building to 
ensure all carbon fiber elements have not been subjected to cor-
rosion or damage, along with boiler and maintenance of heating.

The Unicorn Incubator on site works: 

The Unicorn Incubator off site works: 

Demolition of existing buildings.
The re-alignment of water edge.
The application of structural grid foundations and services. 

Construction of Ground floor and towers once building   
components have been delivered to site. 

Construction of pre fabricted panels and structure that will later 
slot in together on site. 
Testing and design of panel systems: 
- Carbon fiber and phase change panel system.
- Carbon Fiber and ETFE panel system. 
- Carbon fiber and louver panel system. 
- Carbon fiber structural frames with integrated water/electricity 
services. 
- Floor to ceiling glass walls. 

In the case of a fire or emergency evacuation. 
 

 As Carbon Fibers have electric conductivity, fly 
or waste yarn can cause a short-circuit at electric 
lines.

Making of woven textiles, braid, knit textiles, 
stitched preforms or punch-felts generates 
fuzz, dusts or fly as the yarn is stripped off or 
scrubbed.  

Construction manager to ensure edge barriers 
are around site.
Construction manager to ensure all staff under-
taking these works have the correct training or 
supervision is in place for less experienced staff. 

Construction manager must ensure strategic 
planning has taken place prior to prevent any 
danger. 
The arrangements must be written and recorded 
prior to work commencement. 

Construction manager must ensure site compli-
ance with work at heights regulations. 
All staff must be trained and take precautions 
allocated for working at height to ensure their 
own safety.

Construction manager must ensure 
comprehensive material testing and strength 
tests are done prior to production of parts. 
Structural parts must be held in place with ef-
fective proping up during construction if not 
secured indefinitely.

All visitors and staff must be made aware of 
emergency exit routes  and fire assembly points. 
Adequate signs must be positioned after each 
unit of works is built to ensure clear sign-age of 
emergency exits are visible.   

Construction manager must ensure that there 
ar no fly or waste yarn, correct resin has been 
applied to carbon fiber parts to concealed. 

Construction manager must ensure a local air 
ventilator working at any time to remove these 
hazards.
Protective dust masks must be worn by staff.
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DESIGN SPECIFICATION:

RISK : RISK POSSIBILITIES: RESPONSIBILITY:

WARNING






