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PREFACE

This booklet is part of the results of the graduation project for the 
master Architecture, Building and Planning, combined with the 
master Digital Design Support Systems at the Eindhoven Uni-
versity of Technology. The graduation project is a collaboration 
between two students. The main goal of this project is to design 
a rotating and adaptive skyscraper, to survive the test of time. 
The collaboration gives the project an extra dimension. The result 
of this project is a new type of architecture, a rotating skyscraper.

The project was supervised by prof. dr. ir. B. (Bauke) de Vries, 
ir. M.H.P.M. (Maarten) Willems and ir. ing. A. (Aant) van der Zee, 
we would like to thank them for the inspiring and helpful criticism 
during the supervisions and their help during the design process. 
Also we want to thank the municipality of Rotterdam and Firanko 
techniek for there advise and help during this project. Finally, we 
would like to thank our parents and grand parents for there end-
lessly support and help during the graduation project. We are 
finishing this project with considerable pride and satisfaction and 
we will carry the experiences gained during the master program 
and the graduation project.

Mariëtte van de Water
Marissa van de Water





COLLABORATION
This project is a result of the collaboration between two students. 
The collaboration benefits the complexity of the building design. 
When a clear design process is created (3D-model), the collab-
oration is an added value to the design process and the design. 

TIME
To create a building which meets the requirements and the de-
mands of the use, user and sustainability, the building has to be 
able to survive the test of time. Therefore it is important that the 
building is able to adapt over time when the requirements have 
shifted. Time is the new dimension of designing. Nowadays sus-
tainable energy and vacancy are much discussed and important 
topics in the design (process) of buildings. This project focusses 
on these topics and aims to maximise the use of sustainable 
energy sources and minimise the vacancy of buildings. When 
this is achieved, the building is able to survive the test of time. 
Therefor, a rotating skyscraper is designed which complements 
the generation of sustainable energy, and creates an innovative 
building design. The location of the skyscraper is the Wilhelmi-
napier, Rotterdam (NL).

SUSTAINABLE ENERGY 
During the design process of the building, the use of green en-
ergy sources has been an important design factor. The design is 
based on the generation of wind and solar energy. The genera-
tion of these sources is sought to use at its best possible way. 
This results in a building where the energy sources are a key 
factor. One part of the facade is dedicated to the generation of 
solar energy. The building is rotating in order to make sure that 
the solar panels are tracked. This results in a 25.2% bigger yield 
then when the solar panels are fixated.

To generate as much wind energy as possible, whole floors have 
been omitted on three places in the tower. At the bottom and at 
61% and 72% of the height. When the edges of the floors are 
rounded of to create a Venturi effect, the wind speed is increased 
with 24%. The vertical wind turbines are placed all over the emp-
ty floors.

The yield of the solar energy and the wind energy is being used 
to provide electricity for the tower. 
The building will be provided for minimal 67% of energy from the 
wind and the sun. 

VACANCY
The vacancy is more and more a threat for the lifecycle of a build-
ing. Therefore, a building has to be designed in a way where this 
vacancy is not an option. The use and user are the key factors 
in the interior of the building. In order to create a building which 
is able to survive the test of time, the building has to meet the 
requirements of the use and user of the building. When the use of 
the user changes over time, the building has to be able to adapt 
to these changes.

The layout of the floor plans have to be designed in a way that 
a change of the use or users is possible and can be accommo-
dated. Therefore, the layout have to be flexible and adaptable for 
these changes. The interior has to be designed so, that the floor 
plan is ‘free’ from obstructing elements. In the design are fixed 
elements like the core, structure and installation shafts. To create 
separate spaces, flexible elements like panels are used to create 
boundaries.

APPEARANCE
The appearance of the building changes over time due to the 
rotation of the tower. This results in a dynamic appearance 
during the day. Therefore the elevation of the building changes 
continuously. This complements the dynamic appearance of the 
building. The solar panels on the sun facade are also chang-
ing during the day. They are always ‘facing’ the sun, therefore 
the appearance of the solar faced changes during the day. The 
technical concept of the building is showing on the outside, the 
technical floors are recognisable from the outside. The rotation 
of the building and the movement of the panels strengthen this 
technical appearance.

VIEW
A characteristic of a this building is the view which is 360 de-
grees over a day. During the day, the whole environment can be 
seen from the inside. Due to the rotation of the sun-facade with 
solar panels and integrated sun-shading, the sun never enters 
the building anywhere else. The other three facade do not need 
sun-shading therefore. The view is only obstructed by the struc-
ture of the building. 

ROTATION
The main feature of the building The View is the rotation of the 
tower. The rotation results in an innovating building design. The 
rotation of the tower has never been done in this way. The whole 
tower is rotating, and not the floors separately. The rotation of 
the building is accompanied with a lot of new features. It results 
in a new way of designing. Therefore an innovative design has 
occurred.

REVOLUTION
The main futuristic aspects of the building are: the rotation, the 
view, the green energy generation and the adaptability of the 
building. These four main aspects and the new dimension of time 
make the tower truly revolutionary. The rotation and flexibility of 
the building form a unique architectural solution to survive the 
test of time. This project represents architecture where momen-
tary requirements can be adjusted to the sun, wind, view and the 
use and users.

SUMMARY
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The collaboration of two students is the common theme of this 
graduation project. The central aim is the collaboration which can 
be an added value during the design process. During the design 
process, different opinions and ideas can coalesce to create a 
design of a building. This can create new ideas and develop-
ments in the design. Knowledge and expertise of multiple people 
is used, which causes a new dimension in the design process. 
Therefore it is important that the collaboration between the par-
ticipants goes easily. The collaboration leads to discussions dur-
ing the design process. It is important these discussions lead to 
better design ideas.

DESIGN PROCESS
The collaboration between the two graduation students results 
in a more complex design process. To start, the joint interests 
have been developed into ideas and fascinations in architecture 
and in general. What are the concerns regarding architecture and 
living spaces currently? These factors lead to an idea of what 
kind of building there is going to be designed and which ‘prob-
lems’ are going to be addressed. When this is stated, a general 
research question can be created. The main factors which af-
fect the general research question are researched. Therefore the 
research question is split into two separate research questions 
(each developed by one student). After general research about 
the topic, a concept of the building is made in collaboration. After 
the design concept, a preliminary design can be made (form etc.) 
this all is originating from the concept of the building. The design 
is going to be developed further.

COLLABORATION

At this point the design is split into two parts originating from the 
two research questions. One research question influences the 
exterior of the building, the other the interior of the building. The 
two students work on these topics separately. However, the ex-
terior design affect the interior design and vice versa. The collab-
oration is therefore important to create a building design which 
meets the requirements of both the interior and exterior research 
question. During the design of the interior the exterior is been 
taken into account and the other way around. The design of the 
building is split into parts, but that does not mean that they are 
not connected. During the design process, both of the students 
influence the exterior and interior. After the designing of the inte-
rior and the exterior, the design is developed further into a final 
design. This design process is a result of the collaboration. The 
collaboration results in a complementing building design, created 
by two or multiple designers. 

The exterior and interior are separately designed by two different 
people with the same concept of the building. When the collab-
oration between the two parts is executed in a good way, an 
innovative building design can arise. 
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PROBLEM STATEMENT INSPIRATION QUESTIONSFASCINATION

IDEA

RESEARCH QUESTION

CONCEPT

PRELIMINARY DESIGN

EXTERIOR INTERIOR

FINAL DESIGN

COLLABORATION

fig. 1.1 Collaboration design process
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3D-MODEL

A 3d-model of a building creates an overview of the building, 
and provides essential information about it. During the design 
process, a good 3d-model of the building design is essential. 
The process of collaboration has consequences for the use of 
a 3d-model. Two people can not work in the same model at the 
same time, or at least not on the same things. Therefore it is 
important to create a way where it is possible to work on the 
same building at the same time. The collaboration has to result in 
a collective model where the information about the building can 
be extracted.

RHINO-GRASSHOPPER
The 3D-software that is going to be used for the design of the 
building is Rhinoceros. Rhinoceros is known for its free form de-
sign capabilities. When designing a large building, parametric 
modelling can ease the design process. Due to the collaboration, 
building parameters can change quickly. Therefore it is impor-
tant to create a parametric model. The visual programming plug-
in Grasshopper for Rhinoceros is going to be used to create a 
parametric model of the building. During the collaboration the 
3D-model is parametric which provides for changes in the model 
by different people. When using Rhinoceros and Grasshopper, 
complex building designs can be made. 

PROCESS 
The collaboration results in multiple users of the 3D-model. To 
prevent the model from conflicting, a good process of the use 
of the 3D-model is necessary. The process which is going to 
be used is displayed in a diagram. At first a basic model has 
to be created with the basic form for the tower and the base. 
This creates the guidelines for the building design. The form is 
parametric, so it is possible to adapt to changes during the de-
sign process. The form is the ‘framework’ where the exterior and 
interior can be designed further. During the design process, the 
designing is split into two parts, the interior and exterior (due to 
the collaboration). Therefore the use of the 3D-model is split. This 
means that one person is able to design the exterior of the build-
ing and the other the interior using the framework of the form. The 
scripts for the exterior and the interior are connected to the script 
of the form. During the design process, the interior and exterior 
can be connected. When these two are connected, the whole 
building design can be shown in the 3D-model. The 3D-model 
can now be used to extract information about the design. The 
use of Grasshopper makes it easy to change the design of the 
tower, it is parametric. When one aspect of the building changes 
in the design, other aspects adapt to these changes. This makes 
the workflow with the 3D-model easy for the designer. The col-
laboration and the designing of the 3D-model does not have to 
give problems when designing a complex building. If the process 
of the 3D-model design is clear before the designing starts, the 
collaboration can be an added value for the design.
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FORM/BASE TOWER

GRASSHOPPER

EXTERIOR INTERIOR SPACES

INFORMATION+ADAPTIONS

FINAL 3D-MODEL
fig. 1.2 Process of the 3D-model
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Contemporary, building designs have to meet more and more 
requirements. Users become increasingly more demanding of 
the building requirements. On the other hand, the municipalities 
and governments have a growing demand on buildings. Gen-
erally these requirements include sustainability and the use of a 
building. Therefore it is important for the designer of a building 
to meet these demands and requirements from the user and the 
municipalities etc.. The demand for adaptability of the building 
designs is getting bigger. When the requirements change, the 
building has to be able to adapt to these changes.

TIME
Time is an important factor during the lifecycle of a building. Over 
time, the requirements of the user can change for example. When 
a building is not able to adapt to these changes, the design can 
become insufficient for the needs. This results in a building which 
is not able to adjust to the changes over time. To create a build-
ing which survives the test of time, the building has to be able to 
meet the changing requirements. When the needs of the user 
are not met by the design, discrepancies can arise which can 
result in the vacancy of buildings. At the other hand there is the 
demand for the use of green energy sources (government, mu-
nicipality) in order to supply the building of energy because fossil 
fuels are running out. The demand for sustainability gets bigger.

The main research question is: How can the contemporary de-
sign of a building ensure the building to survive the test of time? 
The two main factors which determine the capability of a building 
to survive the test of time are the use and users and the sustain-
ability of the building. Therefore the research question is split into 
two parts, one regarding the sustainability and one regarding the 
use and users.

RESEARCH QUESTION
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How can the contemporary design of a 
building ensure the building to survive the 

test of time?
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Marissa van de Water
Nowadays the demand for sustainable buildings is increasing. 
With the depletion of fossil fuels is the increase in demand for 
sustainable energy resources. Green energy resources, such 
as the sun and wind, are complementary freely available natu-
ral resources. The use of these complementary energy sources 
is obvious where today’s buildings already apply these energy 
resources. For example, architects are implementing PV-cells in 
their designs to generate solar energy. These photovoltaic cells 
are placed on an average angle to face the sun, and are oriented 
to the equator. However, due to these generalisations regarding 
the position of the sun, a far larger amount of solar energy could 
be generated. The sun is a dynamic object where its position 
changes both during the day, as well as the corresponding sea-
son. On the other hand, the PV-cells for example are static and 
are typically placed at the point where they receive the most sun. 
As a result, the energy yield is limited to the time the cells are ex-
posed to the sun. For this reason, static buildings can be called 
energy inefficient. When the building can in some way adapt to 
the natural environment, the generation of green energy can be 
optimised. The question now is: how can the energy yield of sus-
tainable energy resources be optimised in buildings?

ENERGY USAGE

How can the en-
ergy yield of sus-
tainable energy 
resources be op-
timised in build-
ings?
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Nowadays many buildings, in particular office buildings, are va-
cant, partially and even completely. The main reason for this is-
sue is that buildings are designed for one function. The program 
requirements for its function are followed by the architect. These 
requirements are specific for one function, an office for example. 
Essentially, there is nothing wrong with designing in that way if 
there was not the dimension of time. When the factor of time 
does not play a role during the ‘life’ of a building, the demands 
of the use and users of the building would not change. The di-
mension of time causes the building to evolve. This can cause a 
shift in the program requirements, the user of the building and 
the function of the building. Often this is not taken into account 
by the designer of the building. When the question is to design 
an office building for example, the architect designs an office 
building according to its program requirements. The change of 
the function of the building is not taken into account allowing 
the buildings to become empty when the program requirements 
change. The program requirements of the “new” function cannot 
fit in the building which causes buildings to become vacant. It is 
almost impossible to change the function without making drastic 
changes to the building. 
The user of the building also plays a key role in the vacancy of 
buildings. The user has a certain need regarding the perception 
and requirements of the building and space. To give an example, 
a user of an office would like to have daylight in his/her office, 
but not direct sunlight. The change of function and the needs 
of the user therefore play an important role in design decisions 
where it is important for the designer to let the building respond 
to the various needs and requirements of the user/ function. Key 
concepts for this principle are flexibility, adaptability, multi-func-
tionality and time. The main question now is: how can the flexi-
bility, multi-functionality and adaptability of buildings resolve and 
prevent the vacancy of buildings?
 

VACANCY
Mariëtte van de Water

How can the flex-
ibility, multi func-
tionality and ad-
aptability of 
buildings resolve 
and prevent the 
vacancy of build-
ings?
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The architectural approach to the development of forms and 
shapes is continually evolving/changing. One of the main chang-
es is related to the implementation of digital design tools in the 
design process. Architects can be seen as the generators of 
forms, where the main priority is the appearance of a design. As 
the aesthetics of the Post Modern architecture changes, it strives 
to move past the view of current architects. This shift in the con-
ception of architecture and the role of architects continues the 
movement towards a performance and precision improvement. 
As a result the focus is not only on the appearance but how it 
serves users and its context better through an improved perfor-
mance of the design.
This concept of implementing the performance in the design is 
not a new concept, nonetheless it can be applied in a way that 
was never possible before. Computation in architecture and its 
role in the design process is continually evolving. It is becoming 
less of a tool to express the design, and instead more of an in-
tegral part in the development of the design and the direct form 
of architecture. There is still a gap between the current use of 
computation and its potential use. This gap relates to the im-
plementation of computational tools in the design process. This 
research strives to explore its potential application. How can ar-
chitects and designers create a more performative and precise 
architecture? This lies in the information that can be obtained 
from the users and the context. The better we can understand 
and know the users and the context, the better the quality of the 
architectural product.  

COMPUTATION DESIGN PROCESS
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fig. 3.1 Shifting architectural design Architect
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In the field of architecture the architect plays a leading role. The 
architecture is limited to a process that relies more on the aes-
thetics filtered through the architect. It becomes more of a design 
with a personal signature of the architect. The design is less fo-
cused on the users of the space. The architect is the “brain” of 
the design process, the forms are produced by their maker. On 
the other hand, the demand for designs that are driven by their 
users and context is increasing. This project seeks to find ways 
to create a form based on the users and context rather than 
buildings as forms from their maker. Instead, the maker or ar-
chitect, is seen as the producer of the design process. The data 
from the resources (users and context) are forming a window 
frame for the architect. The architect does not stand above the 
design, but is part of the design process.
The goal of this process is to seek a new way of designing that 
generates a more accurate form of architecture.

ARCHITECTURAL PROCESS
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fig. 3.2 Shifting architectural design digital design
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Since the existence of mankind, man has always tried to surpass 
the boundaries of previous generations. Human beings are trying 
to push their boundaries, they are constantly looking for some-
thing new and rejuvenating. A human being changes constantly, 
in many ways. One area of change is the shift in cultural norms 
and values. For instance, where it was initially men who were the 
main providers for the family, woman now have an increasing 
possibility to make similar contributions. It is therefore essential 
for the architect and the building to be able to respond to such 
changes in culture. After all, a building provides the base of hu-
man beings. As it were, a building constitutes a “second skin”, 
which ensures that people can feel unity with the building. Evo-
lution therefore constitutes an essential part for the evolution of 
buildings. The objective for the architect is to constantly look to 
the various change in perspectives. 

Movement and kinetic energy form an important aspect of our 
existence. Practically everything moves and changes around us, 
humans, cars, the earth, the sun, the wind and so forth. Howev-
er, buildings are static containing few dynamic elements such as 
windows, doors and elevators. For the rest, little can be changed 
or moved. Movement is related to change, adaptability and re-
sponsiveness. Because of changes, in a building or by the us-
ers, adjustments can occur. With the help of movement, one can 
react and anticipate these changes. For example in the design 
of an apartment some walls can be flexible in order to adapt to 
changes. If a building has the ability to change and adapt to the 
needs of for example the users, a much better building design 
can be created. When a building is adaptable and dynamic, it 
can respond to the needs of the users and the environment. The 
evolution of buildings can be translated to the change from static 
towards dynamic buildings.
 

EVOLUTION: STATIC TO DYNAMIC

ENVIRONMENT

   FUNCTION

          USER 

ADAPTINGREQUIREMENT CHANGES

TIME

fig. 3.3 Evolution of buildings

fig. 3.4 The role of time
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TIME

Everything around us changes over time. Time plays an essential 
role in the existence of human beings for example, and also in the 
lifespan of a building. Time is the new dimension in the design 
process of a building. A building is designed for a specific time, 
function, target group, appearance and so on. However as time 
progresses, the demands of and for a building change. For the 
architect the task is to anticipate this as much as possible. To 
give an example, a new office building has been designed how-
ever after a couple of years the office becomes vacant for some 
reason. When the office becomes vacant and no new businesses 
wants to occupy the building, there are two options. The first 
option is to demolish the building and build a new one, however 
this solution is costly. The second option is to give the building 
a new function to prevent the building from vacancy. The third 
option is that the technical life span is equal to the economic 
lifespan. When the exigencies changes, the building can be dis-
mantled and the materials can be recycled. Often the architect 
does not take the factor time into account and also the chance 
of the building getting a new function. It is almost impossible to 
give the building another purpose because the architect only de-
signed it to be an office. A lot of changes have to be made in the 
building to switch to another function. After that, there is still the 
question if the new function can use the building optimally. The 
architect has the new task to design a building which can adapt 
to different needs of the user and function. The building has to be 
flexible and adaptable. In this way of designing the change from 
static to dynamic architecture is important. The architect has to 
move from a form based perspective, isolating the design at a 
single moment in time, towards architecture involving time-based 
perspectives.

“Buildings have to 
survive the test of 
time”

DESIGN PROCESS
CONSTRUCTION

SELL/RENT/LEASE
OPERATE

MAINTENANCE OPTION 1
Do nothing (not good use)

OPTION 2
Adapt

OPTION 3
Sell/move

Existing 
New

Reuse building

Timeline building

fig. 3.5 Lifecycle of a building
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The modern world is demanding constant change to meet the 
needs of changing communities, aesthetics and lifestyles, there-
fore making adaptable practices increasingly desirable. During 
a building’s lifecycle, a building can reach a certain level of inef-
ficiency at which point the user no longer wants to occupy the 
building. In order to overcome this redundancy, there are a num-
ber of alternative options. Most commonly, the existing building 
is adapted to regain functionality so that a user wants to occupy 
the building again. However, this approach can be difficult since 
most designs do not allow for changes to be easily made. In-
stead, the architect should integrate the perspective of time, and 
the change of the demands of the context and user during the 
lifecycle of a building. The capacity of a building to effectively 
accommodate the evolving demands of its context and users, 
maximises the building’s value through extending its lifetime. The 
adaptability of a building is important to create a building which 
evolves during its lifetime. A building should therefore have a 
transformable quality that could facilitate the physical or experi-
ential change in space over any given span of time. This would 
allow the building to adapt according to the context, user or func-
tion required. 

TIME
The integration of time forces the recognition of the architecture’s 
symbiotic relationship with its context and users. During the life-
cycle of the building numerous shifts can take place at different 
levels. These changes take place at different time periods. The 
aspects that have an influence on the efficiency of the building 
thus have influence on the changes over time. There are aspects 
like the position of the sun, the use of spaces and so on. The 
change of these aspects have different time frames. 

OPTIMISATION
The requirements of a building change with time. When these 
requirements change and the building can adapt, the building 
can viewed as being in optimal condition. The achievement of 
the optimal condition depends on the ability of of a building to 
change with time and adapt to new requirements will ultimately 
determine its effectiveness. This therefore means that the opti-
misation of the building depends on the adaptability of the build-
ing. For this to be achievable, the building should be optimised 
in terms of the adaptability to the context (sun/wind) and user. 
In terms of the context, it has to do with the responsiveness of 
the facade of the building regarding physical influences. The pro-
grammatic change requires flexibility of the building. This is not 
only regarding the flexibility of floor plans, but whole floors, walls 
and spaces for example. The flexibility and responsiveness of the 
building determines the degree of adaptiveness of a building.
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fig. 3.6 Changes during time

fig. 3.7 Transition from horizontal to vertical mixed use buildings
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TIMETABLE Mixed use developments are important in the creation of sus-
tainable and diverse environments. The main feature of a mixed 
use building is that it brings back space to the city, and thus 
enhances its liveability. A mixed use building can be seen as a 
city within a city. A successful mixed use building is a building 
which houses a number of public and private functions. It might 
include offices, homes, retail, hotels, and restaurants, as well as 
cultural and industrial functions. It can be seen as a miniature 
city in which people live, meet, work, relax, park the car, eat and 
shop. Instead of spreading different functions throughout the city, 
the mixed use building adds all the functions together. Previously, 
it was common to constrict different functions to particular loca-
tions in a city, where the factories were on the outskirts of a city 
and the commercial functions were often  in the city center. Now-
adays, the focus of the city lies in the quality of life of a city, which 
could be enhanced when functions are blended together. Mixing 
functions creates new spatial, social and economic conditions 
in the urban environment. In addition, with increase of the urban 
environment’s density has been the increased use of high-rise 
building and skyscrapers.  The use of mixed use buildings could 
therefore have a synergetic effect where multiple functions could 
be combined to complement each other. The intelligent design 
of such a mixed use building would enable the adaptability to its 
use and their users. When volumes in the building are flexible, 
multi-use of spaces can take place. A multi use skyscraper can 
give back to the city in the way of public space, in or around the 
building. 
As the world population continues to grow, the challenge to keep 
cities liveable, as well as diverse and intelligent remains. The goal 
is to create intelligent and well-designed mixed use buildings, a 
skyscraper that plays a role in a sustainable and healthy living 
environment. This project aims to design and create a mixed use 
skyscraper which plays a role in a healthy living environment and 
adapts to its use, users and context. 

MIXED USE SKYSCRAPER
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The structure of the building is made up of many parameters. The 
assumption is that these parameters give values, and based on 
these values an action can be performed. These parameters can 
be connected to the information discussed previously. The focus 
will be put on how certain data can be used to drive specific 
building components. Which parameter can influence a specif-
ic part of the building. The table on this page shows the many 
different parameters. On the left the different parameters are lis-
tened. There are three general categories of parameters: environ-
mental data, functional data and user data. The environmental 
category can be understood as the influence from the “outside” 
of the building. Functional data can be seen as the programmatic 
data for the building. The third category is the user data, this 
considers the well-being and needs of the users in the build-
ing. These three categories have influence on the final design. 
Each category affects a certain part of the building design. The 
parameters can be used with the computational design method 
discussed previously. 

POSSIBLE PARAMETERS

fig. 3.8 Possible parameters
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Rotterdam is the location for this project. Rotterdam is a har-
bor city, located to the west of the Netherlands, in the province 
Zuid-Holland. The city is situated on the Nieuwe Maas, one of the 
rivers in the delta formed by the Rijn and the Maas. Since the city 
centre of Rotterdam was largely destroyed during the Second 
World War, there were many opportunities for new construction. 
Rotterdam is therefore, in contrast to many other ancient Dutch 
cities, a modern city. The city presents itself as an international 
architecture city with many high rise buildings, also known as 
Manhattan at the Maas. Rotterdam is the only high-rise city in the 
Netherlands with a real skyline. Currently, there are still some new 
developments being built in the area around the Nieuwe Maas 
and the Wilhelminapier, part of the Kop van Zuid. In this location, 
the tallest skyscrapers in the Netherlands were realised. The lo-
cation of this design is the parking lot between the cruise terminal 
and the World Port Center at the Wilhelminapier. The Wilhelmi-
napier is located at the foot of the Erasmusbrug. It is the most 
dynamic centre piece of Rotterdam with a lot of architecture, cul-
ture, restaurants, hotels and places to live and work.

HISTORY
Formerly the Wilhelminapier, which runs the entire length of the 
northern pier, was a quay where many ships left for America. The 
pier is also a symbol of the 19th and 20th century emigration to 
America. With the departure of the Holland America Line in 1971, 
the area was less used. Since the beginning of this century, the 
Wilhelminapier has been transformed from a largely obsolete 
area into a trendy, modern extension of the centre of Rotterdam.

ROTTERDAM

LOCATION

fig. 3.9 Wilhelminapier 1971

fig. 3.10 Wilhelminapier 1990

fig. 3.11 Wilhelminapier 1998
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IMPORTANT DESIGN RULES
The council of Rotterdam setup some design rules for the build-
ings at the Wilhelminapier. There are two types of buildings, high 
and low ones. The high buildings should not be directly opposite 
other high buildings, this in relation to the view and daylight of the 
buildings. So the high and low buildings have a relatively unob-
structed view. The position of this building, is at the place where 
a high building would have to come. The directive of the height 
is above 150 meters, this to concur with the other buildings at 
the pier. 

 

fig. 3.12 Sightlines

fig. 3.13 Sightlines topview

fig. 3.14 Different building heights
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LOCATION
FUNCTIONS
The Wilhelminapier accommodates different buildings and func-
tions. The buildings related to the time of the Holland-America 
line have remained intact. This results in an architectural variety 
of buildings on the pier. The different functions that are housed 
in the different buildings on the Wilhelminapier are apartments, 
hotels, offices, restaurants, and different cultural functions like a 
theatre and museum. 
Important ingredients for the masterplan of the Wilhelminapier are 
the building height and the program. At the north side, on either 
side of the Cruiseterminal, the buildings have a maximum height 
of 150 meter. In the center zone of the pier, the building height 
of new buildings is related to the buildings to maintain, which is 
about 20 to 25 meter. At the south side, most of the properties 
projected into residential towers with a maximum height of 70 
meter. Due to the high-rise at the north and south side, a more 
egalitarian structure of the pier is created. Because the high rise 
and low rise is interspersed on both sides of the pier, and the 
towers never face each other, all the high rise buildings have an 
orientation towards the north and the south. The relative position 
of the low-rise on the north and south sides at urban level, results 
in two vision zones on the Wilhelmina Pier, which cross each oth-
er diagonally. Through these diagonals the Wilhelminapier shows 
a dynamic picture from different angles in town. 

GROUND PLANE
The ground plane of the design has the following dimensions, 42 
meters by 68 meters.
 

68 m

42 m
fig. 3.15 Footprint
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fig. 3.16 Wilhelminapier with different functions
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LOCATION

INFRASTRUCTURE
The Wilhelminapier is accessible by different routes. On the cor-
ner of the Pier there is a Subway station, which makes it acces-
sible from various stations in Rotterdam. By car, the Pier is ac-
cessible by both the North and South direction.In addition, there 
is a ring road which gives access to the different buildings and 
parking lots. Another way to access the Pier is by the water taxi 
which has 50 berths scattered along the Maas in Rotterdam.

PARKING
At the Wilhelminapier there are several places to park a car. There 
are two public parking lots integrated in two buildings situated at 
the Wilhelminapier. In the Montevideo and New Orleans buildings 
there are also parking garages, but these are only for residents 
of the building. In the future there will be an underground parking 
garage realised. This will be at the South-East corner of the Wil-
helminapier, with 600-800 parking lots.  At two spots of the Pier 
there are also parking lots for outdoor parking. The parking policy 
of Rotterdam is that there should be one and a half parking lot 
per property. And for offices there has to be one parking lot for 
each 130 square meter. 
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fig. 3.17 Infrastructure Wilhelminapier
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DESIGN PRINCIPLES

The information received from the introduction and location cre-
ates the starting point for the design. For the different categories, 
design principles can be made for the designing of the tower and 
the base.

SUN/FACADE:
-   The biggest part of the facade has to be facing the sun during 
the day and the tower adapts to the solar position.
-   The solar panels on the facade have to be perpendicular to the 
sun during the day to generate the biggest yield of solar energy.
-   The solar panels have to provide the building with sun shading.

WIND
-   To create openings for the placement of wind turbines to gen-
erate wind energy, in the attempt to achieve a maximum wind 
energy yield. 
-   The form of the building has to be made so that the wind will 
be directed to the openings in the building: aerodynamic and 
Venturi effect.

CORE
-   Create a core which is the backbone of the building. 
-   Vertical movement takes place in the ‘core’ of the building.

USE
-   Multifunctional, more functions and users can use a space 
during the day.
-   Space is adaptable to the needs of the function over time.
-   Provide for possibilities to change the use over time.

USER
-   Space is able to adapt to the needs of its user.
-   User can change over time, another user can be housed after 
the current user has ‘left’. 
-   The building has to be able to adapt to the changed needs.

DYNAMIC
-   Facade is rotating according to the solar positions.
-   Layout of the floors are dynamic according to the adaptability 
and flexibility of the spaces.
-   Building rotates to provide a dynamic view during the day.

fig. 4.1 Facade rotating with the sun

fig. 4.2 Openings for the wind
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DESIGN APPROACH

The main goal of the building design is to create a building which 
is able to survive the test of time, the fourth dimension, and thus 
are able to change over time to create an optimum building de-
sign. The two core issues that buildings have to deal with in their 
lives are vacancy and energy use. With the depletion of fossil 
energy sources, the use of alternative green energy sources is 
therefore essential. On the other hand, buildings become vacant 
because of the changes during time and the buildings lack of 
the ability to adapt to these changes. These two issues can be 
resolved when the design of the building is able to adapt to these 
changes. The two main concepts to achieve this are through the 
adaptability and optimization of the design. This requires a revo-
lution in the design of buildings, from static to dynamic buildings, 
as well as a change towards the design of building which are able 
to fulfill the user’s requirements most optimally. 

APPROACH
The design approach is to split the design in two parts. First-
ly, the optimal use of green energy sources and, secondly, the 
adaptability of the building to the demands of the users and the 
use of the building. The first part leads to a design of a building 
which is formed by the optimization of the production of wind and 
solar energy. The second part leads to a building design which is 
formed by the use and users. When these parts come together, a 
unique and revolutionary building design arises. A building which 
is able to change and adapt not only to the environmental influ-
ences, but also to the use and users. A building which is able to 
survive the test of time, and is changeable to various needs, from 
the use, user and environment.

FRAMEWORK
The architect, the designer, provides a basic framework for the 
building. An underlying system or concept. In this case, the archi-
tect designs a framework based on the parameters that generate 
the architectural form. The architect extracts data from, in this 
case, the sun, wind, use and its users. When this data is put 
together, the form of the building is designed. This data is imple-
mented from the beginning of the design process. The building 
envelope is ‘fixed’ after the implementation of this data. The in-
terior of the building is able to change over time according to the 
needs of the use and users. The interior is able to adapt. 

The four main parameters that are used in this building design are 
the wind, the sun, the use and the users. These parameters have 
a direct influence on the design of the building.

ARCHITECT DESIGNS 
THE FRAMEWORK

DATA GENERATES 
THE FORM

FROM ITS USERS

FROM ITS CONTEXT

SUN

WIND

fig. 4.3 Framework of the designprocess
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CONSOLIDATION
How can a fluid and dynamic appearance be created in a de-
sign? That is the main question that will be discussed. The main 
aspect that causes the dynamic appearance of this building are 
its dynamic parts. The goal is to consolidate this dynamic ap-
pearance of the building. This can be achieved in several ways, 
but the best way to do this is to the use of the “opposite” rule. 
Contradictions can ensure that the appearance of the building 
can be strengthened. To accentuate one aspect, the use of op-
posing aspects can be used to strengthen the focus. For exam-
ple, to focus attention on a circular object, a rectangular object 
should be used. Consolidation plays a key-role in this concept. To 
strengthen a concept like dynamic, the opposite of that concept 
can be used. In order to accomplish a dynamic appearance, the 
opposite of this, static, has to be used. When the two are used 
together, they consolidate towards a dynamic appearance of the 
building. Dynamic and fluidity are strongly related to curved forms 
and curved lines. The opposite, static, is related to flat surfaces 
and straight lines. When these two concepts are consolidated, a 
building with a dynamic appearance can be created. Therefore, 
the use of consolidation will be used in the concept of the design 
to strengthen the dynamic appearance.

BOUNDARIES
By using the concept of consolidation, where two opposite 
concepts are combined to enhance the dynamic appearance, 
boundaries have to be pushed in order to create an iconic form. 
Where does the concept of static and dynamic meet to create 
the consolidation of the dynamic appearance? When does this 
have the opposite effect? Boundaries have to be sought so that 
it is not the static appearance but the dynamic appearance which 
is being accentuated. This not only affects the form of the build-
ing, but also its structure, appearance and use. When during the 
design process the boundaries are being sought by the design-
ers for different aspects, interesting designs can be created. One 
of the boundaries could be the transition of static to dynamic 
appearance. Another could be the structure, where the building 
can be made so that people think it is impossible that the building 
is still standing. People have to be surprised by the design, so 
that the design is being noticed by the public. That is one of the 
goals of an architect, that the building is being recognised and 
remembered. But most certainly not only with the appearance of 
the building, but also with the use of the building.
 

SUSTAINABILITY: NATURAL VS TECHNICAL
The sustainability of a building is often associated with its nat-
ural appearance where the link between “green” architecture 
and sustainability is frequently made. The common perception 
of a sustainable building is the so called “green” building. “green” 
buildings refer to the materialization and appearance of these 
buildings. A simple interpretation of a “green” building is the fre-
quent use of wood and sedum in the designs. Nature and nat-
ural materials play an important role in the design process. The 
architect wishes the user to see and know that the building is 
sustainable. Sustainability is not only related to the use of green 
materials etc. but also to the use of sustainable energy sources. 
Sustainable designs often aim towards a natural appearance of 
the building. The other side of a sustainable building is the ‘tech-
nical’ side of energy generation by solar panels and wind turbines 
for example.

During the design of this skyscraper, sustainability will be ap-
proached from a different perspective. The natural part will be set 
aside and the technical part will be put forward. The appearance 
of the building will have a technical ‘feeling’ of sustainability. The 
tower will be responsive and dynamic, this is in accordance with 
the technical sustainability. Also the appearance of the building 
will be different to other sustainable buildings. Instead of being 
green and natural, the technical elements of the building such as 
the wind turbines and solar panels will be shown. Another impor-
tant technical aspect of a building is the structure. The structure 
plays an important role in the building, also with the implemen-
tation of the flexible floor plans. To achieve flexible floor plans, 
the floors has to be empty from columns and other disturbing 
elements. The structural elements therefore will be placed in the 
core and in the facade. This causes the floor plans to be relative-
ly empty and the structure will be shown on the outside of the 
building (exoskeleton). This creates the technical appearance of 
the building.

DYNAMIC CONCEPT
The building will be dynamic in order to optimise the energy yield 
obtainable from the sun and wind. Some examples of how this 
will be achieved is by the rotation of the tower and the dynamic 
use of solar panels. According to the movement of the building 
and building parts, the appearance of the skyscraper will also be 
dynamic. One of the main aspects considered is the evolution 
from a static to a dynamic building and the new dimension of 
time. The building has to insinuate movement in order to achieve 
the dynamic appearance. This insinuation will be accentuated 
and created by the actual movement of the building and building 
elements. This approach in the design is relatively new in the 
world of architecture and designs.

DESIGN CONCEPTS

CONCEPT
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fig. 4.4 Natural appearance fig. 4.5 Technical appearance

fig. 4.6 Concept static vs dynamic fig. 4.7 Concept car with curves accentuated by lines
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TOP
To design the top of the tower, the method of cutting off will be 
used to strengthen the dynamic appearance. The angles will be 
increased so the building will be ‘ended’. At one side, the sun-
side, there will be flat surfaces where solar panels will be placed. 
At the other three sides, the shadow-side, the form is more 
rounded and curved. The dynamic appearance will therefore be 
enhanced by the consolidated ‘faces’ of the building.

PERSPECTIVE
The form of the tower is modified according to the concept of 
perspective. In the design process, the perspective of the tow-
er’s form has been manipulated to give a dynamic appearance. 
The perception of the tower therefore changes where from the 
bottom of the tower it seems smaller than in the middle, whereas 
at the top the width of the tower is smaller. In addition, there is a 
curved surface at both the shadow- and sun-side. This benefits 
the dynamic appearance where the vertical movement is accen-
tuated by the vertical curved lines of the form.

USER
The demands of the users have an impact on the form of the 
tower. The flexible character of the building means that the plans 
have to be as open as possible in order to achieve a flexible 
interior. The form of the building determines the shape of the 
floor plans. Due to the innovative concept of a dynamic building, 
the user wants an innovative floor plan section. Therefore, the 
shape has to accentuate the dynamic concept. The sun facade 
is straight, the three other facades are merged into a curve. The 
shape of the floor plan section accentuates the dynamic appear-
ance. The user conceives the idea of a dynamic building, in which 
the building actually rotates and the curved wall accentuates the 
dynamic feeling of the interior.

FORM
THE TOWER

EVOLUTION OF THE FORM
The building is going to be dynamic, the tower is rotating during 
the day. The chosen base form of the tower is a simple cylinder. 
Due to the concept of a dynamic appearance, and due to the 
rotation of the building this shape is chosen. When the building 
rotates, the cylinder form is rotating. Solar panels will be placed 
on one side of the facade. A facade with numerous solar panels 
can be created so solar energy can be generated. To do so, one 
side of the cylinder is ‘cut’ of. Therefore a flat surface is created 
where the solar panels can be placed. The facade is cut of in an 
angle of 10 degrees so the solar panel facade is ‘facing’ towards 
the sun. Due to the angle of the facade, the angle of the solar 
panels is decreased. Another aspect is the appearance, the pub-
lic can see the building facing the sun. The importance of the sun 
in the design is accentuated by the tilting of the facade.

SHADOW-SIDE
The three other sides of the building are now straight. To merge 
the two parts further together, these parts will also be tilted in ac-
cordance with the sun-facade. In the initial concept it is stated that 
by consolidation, the dynamic appearance will be strengthened. 
The ‘shadow’ side (the other three facades then the sun-facade) 
was therefore chosen to have an angle and curved shape. Due to 
the consolidation of the flat and curved surface in this section of 
the building, its moveable appearance will be enhanced. 
In the initial building concept, it is stated that it is important to 
search for the boundaries, this is also applies to its form. There-
fore the building is slightly tilting. This benefits the sustainable 
appearance of the building where the building is tilted towards 
the sun. The public and the users conceive the idea of a sustain-
able building due to the rotation and the tilting towards the sun.

WIND
One of the functions of the building is the generation of energy 
from sustainable energy sources. One of these sources is the sun 
and solar power. On the other hand there is the wind and wind 
power. In order to make optimal use of the wind and thus to gen-
erate wind energy, openings will be made in the building where 
windmills will be placed to generate energy. These openings are 
formed by the omission of a building floor in three different places 
which is determined by the height of the building. 
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fig. 4.8 Form concept tower

fig. 4.9 Final form tower
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FORM
THE BASE
The base of the tower can be seen as the anchor of the tower. 
Between the base and the tower there is a gap where wind tur-
bines can be placed to generate wind energy. The tower and 
the base are connected by the ‘core’ of the building. The core 
is the backbone of the building. The principle of the base is the 
static part of the building. The most important technical parts of 
the building, which allow the tower’s rotation, are situated in the 
base. 

EVOLUTION OF THE FORM
Similar to the tower, the base’s form is based on a geometric 
form. However, in this case not from a cylinder (dynamic), but 
instead from a cube (static). The concept of consolidation is thus 
applied, where the tower has a more dynamic form in contrast 
to the base’s rectangular form. To create the form of the base, 
the method of cutting of is used. The same as the principle of 
the tower. The intention of the appearance of the base of the 
tower is the same as the whole building, dynamic. The tower is 
literally dynamic, the base is static. In order to obtain a dynamic 
appearance, the shape of the building has to radiate a degree of 
movement. In other words, it has to insinuate movement.  In con-
tradiction of the shadow-side of the building, no curved lines are 
used, but instead straight line. The opposite of the curved lines 
and surfaces are the flat surfaces and straight lines. In order to 
achieve a dynamic appearance, the shaping of the building has 
to insinuate a horizontal movement. With flat surfaces the cube is 
shaped in a way that a horizontal movement is insinuated. With 
straight lines and edges, a dynamic appearance is created. The 
top of the base has a flat design in order to channel the katabatic 
winds from the tower.  The tower will be placed on a ‘platform’ 
where these winds will be lead through the opening between the 
base and the tower. 

BALCONIES
At both sides of the longitudinal part of the facade, a balcony is 
created in order to give the base outdoor spaces. These open-
ings in the flat surfaces are accentuating the dynamic appear-
ance of the base and the building. The balconies are horizontal 
elements which complement the horizontal ‘movement’.

PERSPECTIVE
The base also makes use of different perspective and views as 
previously described in the tower of the building. By the bevel 
of the cube, the base of the building is also shifting with giving 
different perspectives. The base looks different from every point 
of view. This also causes a dynamic feeling of the building due to 
the various surfaces and lines.
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fig. 4.10 Form concept base

fig. 4.11 Final form base
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ROTATION

WHY ROTATION?
The building is rotating to track the solar position. The tower is 
rotating during the day, when the sun is rising the solar facade is 
facing the sun. The building is rotating along with the sun. When 
the sun goes down, the building is still rotating to reach the same 
starting point in anticipation for the sun to rise. So the building 
is constantly rotating 360 degrees during 24 hours. Tracking the 
sun is not the only reason for the rotation. The rotation also in-
creases people’s awareness about the possibilities and optimal 
use of sustainable energy. Due to the rotation of the building, the 
view is different each time during the day. So in the morning the 
appearance is different then at night. Due to the rotation this also 
ensures a dynamic and technical appearance. The view from in-
side to outside is constantly changing during the day, this makes 
the building unique and innovative. The floor plans have no north 
arrow, the direction is changing during the day. This results in a 
new approach to the design of living and working spaces. The 
speed of the rotation of the building is about 4 meters per hour 
when standing at the facade (resulting from the speed of the sun).

WHAT IS ROTATING?
The building has a core which is attached to the floors. The core-
wall rotates together with the floors, in one piece, so the floors 
cannot rotate separately. The elevator shaft is situated inside the 
core. The elevator shaft rises from the parking garage to the top 
of the building and is fixed, so it is not rotating. The floors be-
tween the elevator shaft and the core are also fixed, so only the 
core and the attached floors and facade are rotating. The base of 
the building is not rotating where it forms a pedestal for the tower. 

fig. 4.12 Grasshopper defenition rotation

GRASSHOPPER 
The rotation of the building is created in Grasshopper. Grasshop-
per is linked to Autodesk Ecotect in order to import weatherdata 
from Rotterdam. The first part of this definition creates the solar 
position and vector at an adjustale time and date. The center of 
the rotation is given and the middle of the facade which has to 
face the sun. The geometry to rotate can be put in this definition. 
With all these parameters, the rotation of the building can be 
created.



fig. 4.13 What is rotating
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RESEARCH QUESTION
Recently, sustainable energy in buildings is a frequently dis-
cussed topic. Typical questions such as what could be done to 
ensure the energy requirements match the energy supply, and 
which systems should and could be implemented in buildings. 
This leads to the main research question of how to optimize the 
energy yield using sustainable energy resources in buildings? The 
use of the renewable energy sources of wind and sun is obvious. 
Although the buildings of today are already making use of these 
energy resources, this could be done more advantageously by 
including them in the building design process. Therefore infor-
mation about wind power, solar energy and daylight systems is 
needed to answer this question properly. 

WIND
Wind power is the kinetic energy of wind, harnessed and redirect-
ed to perform a mechanical task or to generate electrical power. 
Wind energy is an energy source which comes from air currents 
flowing across the earth’s surface. Wind turbines harvest this ki-
netic energy and convert it into usable power. Despite the dis-
advantage of wind turbines affecting the horizon aesthetics and 
creating some noise disturbance, it is one of the fastest growing 
power sources in the world. This is attributed to the advantages 
of wind energy where it is inexhaustible, requires no fuels, and is 
a cost-competitive source of electricity due to various technolog-
ical advancements.

SOLAR ENERGY
Photovoltaic-cells can be implemented in the design of a build-
ing to generate solar energy. These photovoltaic cells are placed 
on an average angle to face the sun, and are oriented towards 
the equator. Solar energy is being generated, although not the 
largest yield is being generated. The generated energy could be 
much larger. During the day, and also seasonal, the position of 
the sun changes.

SUSTAINABLE ENERGY

fig. 5.1 Increase of PV-cells in the Netherlands
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The sun is a dynamic object on the other hand, the PV-cells for 
example are static. These cells are placed at the point where 
during the day the most sun rays are falling. When the PV-cells 
are static, the yield is dependent on the limited time the cells are 
exposed to the sun. The energy yield is in a way limited. Static 
buildings can be called energy inefficient. When the building can 
in someway adapt to the natural environment, the generation of 
green energy can be optimised.

DAYLIGHT SYSTEMS
The use of daylight is one of the most important features in a 
building. Daylight defines the atmosphere in a room. When de-
signing a building it is important to take this into account. When 
the facade only consists of glass, a lot of energy gets lost through 
the facade. The importance of a proper daylight system is impor-
tant to optimise the energy yield of sustainable energy resources, 
without the loss of a lot of energy.

How can the en-
ergy yield of sus-
tainable energy 
resources be op-
timised in build-
ings?
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Wind power is the energy that is produced by the wind. The 
wind is converted into electricity by wind turbines. Wind power is 
cleaner, safer, and more abundant than fossil fuels. Wind is also 
infinite, there will always be wind, although the strength may vary. 
Wind turbines have the ability to meet all of our energy needs, but 
nowadays we use only a small part of the energy that the wind 
has to offer. The world’s electricity supply is now mostly gener-
ated from fossil fuels. As the difficulties of fossil fuels become 
more important, the governments stimulate the development of 
alternative energy sources and new technologies such as solar, 
biomass, wind, and geothermal energy sources. In comparison 
with fossil fuels, renewable energy sources are infinitely available. 
Wind power production is also providing electricity with a limited 
effect on the environment. A wind turbine could be used every-
where, both in the sea or in open fields. While wind turbines are 
capable of producing energy both during the day and night, in 
the case of the wind being too weak a turbine can be additionally 
used.

WIND POWER

fig. 5.2 Speed of the wind in the world

fig. 5.4 Wind rose Rotterdam
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LOCATIONAL INFLUENCES
Wind over most areas is variable from day to day, so that no 
prevailing direction is evident. It could change from local winds 
associated with storms or clearing skies. Wind is a result of the 
uneven heating of the atmosphere by the sun, the irregularities of 
the earth’s surface, and also the rotation of the earth. Around the 
equator there is a belt of relatively low pressure, doldrums, which 
is where the heated air is expanding and rising. The belts of high 
pressure are at a latitude 30oNorth and South, regions of de-
scending air. The polar front is near latitude 60oNorth and South, 
here are belts of low pressure. The polar caps have belts of high 
pressure. The wind systems of the earth blow from the several 
belts of high pressure towards the low pressure belts. Because 
of the earth’s rotation, the winds do not blow directly northward 
or southward to the area of low pressure. The wind is deflect-
ed to the right in the Northern hemisphere and to the left in the 
Southern hemisphere. The zonal pattern of winds is displaced 
northward and southward seasonally because of the inclination 
of the earth on its axis and the consequence of the belts of tem-
perature and pressure. In addition, the pattern is considerably 
modified by the distribution of land and water, especially in the 
temperate regions, where temperature differences between land 
and water are the greatest. The direction and speed of the wind 
changes day by day and is different for every location. To give 
an indication of what direction and power the wind has, a wind 
rose is used. A wind rose cumulatively gives an indication of the 
direction and power of the wind per month. The rose is divided 
into twelve parts, with bars, the longer the bar, the more the wind 
comes from the corresponding class. The directions of the rose 
with the longest spoke show the wind direction with the greatest 
frequency. Also the surrounding buildings are important to take 
into account, because it influences the route and speed of the 
wind. The map of the world (figure 5.3) with the different wind 
speeds, shows that the general wind speed in the Netherlands at 
80 meters is around 7-8 m/s.

Generator

Converter Transformer

Battery
storage

Rotor

fig. 5.3 Pressure level in the world

fig. 5.5 Working of wind turbine
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WIND POWER

BUILDING INTEGRATED WIND
Wind turbines should be integrated in the design of buildings. 
Wind speed increases with the increase of height, so when tur-
bines are placed on top of buildings it has an additional height 
advantage. The building geometry can enhance the performance 
of the wind turbine. There are increased wind velocities on build-
ing parapets, this is where the wind rises up the facade of a large 
building and curls over the edge of the building. When wind tur-
bines are placed in this location, it causes an increase in the en-
ergy yield. The best performance of wind turbines is with strong 
laminar wind, where all the air flows in a single direction. There-
fore, on top of every tall building, the wind flow is highly turbulent. 
When the wind flow comes over the edge of a roof or around a 
corner, the wind separates into streams, this separation creates 
a lot of turbulence. A challenge, when integrating wind turbines in 
a building design, is the noise and vibration of a turbine inside the 
building. Vertical-axis turbines are the quietest turbines, because 
the frequency of the fan is known. It is advisable to integrate 
them within technical floors in order to isolate them from the oc-
cupants in the building, so that the noise disturbance is reduced. 
A big concern when integrating wind turbines in a building, is 
the urban area. Urban and suburban areas, include considerable 
turbulence, turbines mounted at that place do not have enough 
laminar wind to produce energy. Predicting the quality and densi-
ty of wind-energy is more complicated in built up areas like cities. 
First it is important to consider the topography and texture of the 
area for several kilometers around the target site. This accounts 
for general turbulence in the local environment, a condition called 
roughness. There are local effects like the size, shape, height and 
distance of various obstructions. The wind can be blocked by 
trees, buildings and other structures.

fig. 5.6 Wind flow along a building
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Recent research(1) reveals that, when an entire floor has been 
omitted, the wind speed increases greatly at this place. When 
there are wind turbines placed at these openings, the most wind 
energy can be generated. The best places to remove a floor is 
around 61% and 72% of the height of the building. For the de-
sign of the building (165 meter) the openings are at a height of 
103 meter and 116 meter, respectively. The height between the 
different floors in the building, is 4 meter, so that the openings for 
the wind also have height of 4 meter. The katabatic wind (down-
draught) at a high rise building have a high velocity. Due to this 
katabatic wind, there is a high velocity of wind at the bottom 
of the building. Therefore, there is also an opening between the 
base and the tower, at a height of 15 meter, where turbines are 
placed. This ensures that the wind speed along the plinth of the 
building is decreased, because the most wind flows through the 
passage at the bottom of the tower. It is advisable that the open-
ings of these passages are rounded, with a minimum radius of 
2 meters, in order to create a venturi-effect. This results in an 
increase of 24% (fig. 3.9) in wind velocity, compared to a passage 
with a rectangular opening. The velocity profile in the passage 
with the rounded opening is more horizontal compared to the 
velocity profile in the passage with the rectangular opening. This 
is beneficial for the wind turbines, because turbines perform best 
with strong laminar wind.

1 Numerical study on wind energy potential in passages through a wide high-rise
slab, Ismail Gul (2015)

fig. 5.7 Wind velocity with rectangular opening

fig. 5.8 Wind velocity with rounded opening

fig. 5.9 Wind velocity
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WIND POWER

WIND VELOCITY
In order to determine the yield of the wind, the wind velocity at 
the different heights of the openings is necessary. The wind ve-
locity varies with different heights. The average wind velocity in 
Rotterdam at a height of 100 meter is 7 m/s (fig. 5.10) which is 
calculated with the formula U(z)=U100 +C*(z-100)(1). Where U is 
the wind velocity in m/s, z is the height at which the wind velocity 
is to be determined, and C is a constant with value 0,023. The 
wind velocity at 103 meter is 7,01 m/s, and at 116 m the velocity 
is 7,34 m/s. At 15 meter the wind velocity is about 7 m/s. But 
because the openings have a rounded shaped, the velocity in-
creases by 24%, so the wind velocity at 15 meter is 8,68 m/s, at 
103 meter 8,7 m/s and at 116 meter 9,1 m/s. The turbines are 
connected to the building at the side of the technical area, so that 
the vibrations are absorbed at these parts of the building.
 
TURBINES
The turbines that are used for the building are vertical axis tur-
bines, Flexmill©. Vertical-axis wind turbines always face the wind 
and could be as efficient as horizontal-axis turbines. Vertical-axis 
turbines are cheaper and easier to build, and also require less 
space to produce energy. The rotors are rotating by the wind and 
the generator creates electricity. The surface area for energy cap-
ture is big. Also the vertical-axis wind turbines are very efficient 
in gusty winds, and the aerodynamics are good, which decreas-
es drag. A wind speed starting from 2,7 meters per second will 
create electricity, so the turbines have a low starting torque. The 
Flexmill© is a self-starting and self-positioning turbine, where the 
impellers can rotate individually and are controlled so that they 
can be positioned to maximize the obtainable wind energy. The 
impellers can rotate separately so that they do not counteract 
each other (fig. 5.11) so that the optimum wind can be captured, 
and the turbines have the highest rendement possible. The wing 
height is 3 meter, the diameter is also 3 meter, and there are 
5 wings. The turbines are placed at the edge of the openings, 
where the first opening has 25 turbines, the second passage 30 
and the third passage 28 turbines. The advantage of these tur-
bines is that they are low-noise.

1 Senternovem (2005). Windkaart van Nederland op 100 m hoogte, http://www.
rvo.nl/sites/default/files/2014/01/windkaart_van_nederland.pdf

fig. 5.10 Wind velocity at 100 meter

fig. 5.11 Wind turbines with controlled impellers
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YIELD OF THE WIND TURBINES
The building is constantly rotating, so it is impossible to know 
how many wind turbines are completely in the wind. At the first 
passage it is between 9 and 13 turbines. The rest of the turbines 
at the passage have been calculated with 20% of the yield, in 
reality this will be higher. The average yield of the lowest passage 
is about 91196 kWh a year. At the second passage, between 11 
and 17 turbines are completely in the wind flow. The average yield 
of the second passage is about 104667 kWh a year. At the third 
passage, between 10 and 16 turbines are completely in the wind 
flow. The average yield of the third passage is about 113443 kWh 
a year. So that the average yield in total is 309306 kWh a year. 
This is a comparable amount of energy to power 91 households 
(average power consumption of a 3-person household is 3400 
kWh a year). It should be noted that this is a rough calculation 
with some assumptions. In reality the yield will be higher, because 
the turbines that are not fully exposed to the wind flow, will pro-
vide more energy. The calculations are made with non-optimal 
conditions. The complete calculation is in the appendix.
 

fig. 5.12 Passage 1 with 25 turbines 

fig. 5.13 Passage 2 with 30 turbines

fig. 5.14 Passage 3 with 28 turbines
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Architectural surfaces offer a great opportunity for society to 
produce large amounts of electricity in an urban context. The 
fundamental idea that any exterior surface exposed to sunlight 
can produce electricity is extremely powerful and is something 
that has a profound impact on the future of architecture, both 
aesthetically and pragmatically. Integrating solar energy systems 
into the design affects the orientation, form, layout, and footprint 
of the building.

WHY SOLAR ENERGY?
Solar energy is the energy that is produced by the sun in the 
form of heat and light. Solar energy is sun energy, which is the 
most plentiful type of energy available to earth. The sun produces 
more energy, than the entire needs of human civilisation. Solar 
panels have the ability to meet all of our energy needs, but now-
adays only a small part of the energy that the sun has to offer 
is used. The world’s electricity supply is now mostly generated 
from fossil fuels. As opposed to fossil fuels, renewable energy 
sources are infinitely available. Solar power is one of the fast-
est growing source of electricity. Solar energy production does 
not need fossil fuels. Although there is a variability in the amount 
and timing of sunlight over the day, season and year, a system 
can be designed to be highly reliable while providing a long-term 
and fixed cost electricity supply. Solar power production is also 
providing electricity with a limited effect on the environment. A 
solar systems size and generating capacity are a function of the 
number of the solar modules installed. However solar panels do 
not produce energy during the night, when there is no sunlight.

SOLAR ENERGY
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fig. 5.15 Yearly sun in the world

fig. 5.16 Deviation of the world
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ORIENTATION
The sun’s path is different from the path of the earth. This is the 
reason why seasons, day lengths and the amount of solar radia-
tion are varied. This is also dependent on the location. The path 
of the sun varies on every different location. The earth’s plane of 
axis is fixed at an angle of 23,5 degrees, however, the position of 
the earth’s axis relative to the sun changes during the year. This 
change leads to the sun height above the horizon to vary and 
thereby causes the cycle of seasons due to the different light 
intensities and the duration of the solar radiation. This is what 
makes static buildings energy inefficient. To gain the advantage 
from the natural environment, the building envelope with the inte-
grated pv-cells have to be able to adapt. Because of the chang-
ing position of the sun, it is important that the solar system is able 
to adapt, depending on the sun.

LATITUDE
The location of a building has a great influence, when aiming to 
respond to the regularity of the sun path. The earth globe is divid-
ed by the equator into the Northern and Southern Hemispheres. 
The nearer to the equator, the more consistent the weather is. 
So locations that are further away from the equator have more 
variable sunshine. There is a great variation of solar radiation 
throughout the year, which results in colder winters and warmer 
summers. The North and South pole receive the same amount of 
sunlight as the rest of the world. But since the poles receive it at 
a greater angle, the intensity of the sun is lower. In the summer 
there are 17.5 hours of daylight, instead of 7 hours in the winter. 
The influence of the sun on a specific location is dependent on 
the surrounding buildings and objects, which block the sun. At 
the Wilhelminapier, the major part of the day, the shadow from 
the surrounding buildings has no influence on the location of the 
building. This is advantageous when solar panels are used in the 
building which ensures that the energy yield of the building could 
be high. The latitude of the sun in Rotterdam is 51° 55’ N.N
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fig. 5.17 Seasonal sun
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FACTORS THAT AFFECT SOLAR PANEL
The solar panel efficiency rating measures the percentage of sun-
light that comes into contact with the panel and is converted into 
electricity. The typical solar panel efficiency rating is around 14-
18%. The size and the angle of the sun panels in relation to the 
sun affect how much power the solar panels will produce. Cloudy 
and rainy days will contribute to less effective collection of sun-
light. In the Northern Hemisphere solar panels should face to the 
south. Normally the angle of the panels are related to the angle 
of latitude. Therefore, when the location is 33.5 degrees North of 
the equator, the panel should face directly South at an angle of 
33.5 degrees. In the design of the building, the panels are always 
facing the sun, which contributes to the increased efficiency of 
the panels. A high temperature could reduce the solar panels 
production of energy by 10-25%. A higher temperature increases 
the conductivity of the semiconductor which lowers the voltage 
across the cell. Therefore there is a space between the panels 
and the façade in order to generate ventilation beneath the pan-
els so as to reduce the heat of the panels. Shading also has a 
great influence on the solar panel’s efficiency where the location 
and surrounding are very important. At the building location, one 
of the adjacent buildings creates a shadow on a section of the 
solar panels for a small part of the day.

SOLAR ENERGY

Angle

fig. 5.18 Factors that affect energy yield solar panel
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fig. 5.19 Sun 8 am

fig. 5.20 Sun 12 am

fig. 5.21 Sun 6 pm
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SOLAR ENERGY

FORM OF THE SOLAR PANELS
The sun facade is always facing the sun. The solar panels are 
moving vertically during the day, depending on the position of 
the sun. Due to the rotation of the building and the movement of 
the panels, the building’s appearance changes. The solar panels 
block the sun, so there will be no direct sunlight entering the 
building, except for the balconies at the edge of the sun-facade. 
When designing the panels it is important that the panels do not 
block the sun of other panels. This is why the shape of the pan-
els is not rectangular but instead has a diamond form. These 
diamonds do not block the sun for one another, because of the 
tapered shape. The panels are placed zigzagged, so they do not 
overlap each other. This ensures a different view during the day 
since it is possible to look down the panels through the open-
ings. The diamond panels provide an interesting view from the 
inside. During the day it ensures a dynamic view from the inside 
and the outside. Due to the movement of the panels, and the 
change of the view, the dynamic appearance of the building is 
strengthened. Also the concept of consolidation is used here, the 
actual moving panels are consolidating with the flat forms. Each 
diamond has a height of two meters, so there are two panels 
above each other on every floor. 

CONTROLLING OF THE SOLAR PANELS
During the day the panels are controlled by the sun. But at night 
when there is no sunlight, the panels can be controlled by the 
user of the building. Per cluster of two by three panels, the user 
can set the angle of the panels. So the appearance of the build-
ing during the night is also changing, depending on the position 
of the panels. At some places the facade will be open and at 
some places it will be closed or half open. When the sun is rising, 
the panels will reset to its original state, so that they can move 
along with the sun. 

fig. 5.22 8 am

fig. 5.23 12 am

fig. 5.24 6 pm
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fig. 5.25 8 am

fig. 5.25 12 am

fig. 5.26 6 pm
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fig. 5.27 8 am

fig. 5.28 12 am

fig. 5.28 6 pm
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SOLAR ENERGY

YIELD OF THE SOLAR PANELS
The solar panels are always moving perpendicular to the sun. 
The total area of the facade where the solar panels can be as-
sembled is 3550 m2 resulting in a maximum of 2088 individual 
solar panels. However, due to the diamond form of the panels, 
it is not possible to fill the whole facade with panels at the edge 
which lowers the total number of panels to 2000. This results in 
a total energy yield of 621450 kWh a year (see appendix). To give 
an indication of how much energy this is, the yield of the solar 
panel is sufficient to provide 182 average households with ener-
gy. In the building there are not only apartments, but also offices 
and a hotel and restaurant. To prove the advantage of tracked 
solar panels, and the need of rotating the building, the yield of a 
fixed system is calculated. When the same number of panels is 
fixed, positioned facing south with an angle of 35 degrees, the 
yield is 496320 kWh a year. So if the solar panels are tracked to 
the sun, it provides 25,2% more energy. This value is significantly 
higher than when the solar panels are not tracking the sun. A side 
note is that the solar panels also need energy to rotate.

+25,2%
fig. 5.29 Artist impression
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YIELD SUN AND WIND ENENRGY
The energy yield from the sun is 621450 kWh/year and from the 
wind is 309306 kWh/year, contributing to a total energy yield of 
341630 kWh/year. Since the building is multifunctional and flexi-
ble, the use of the building could change over time. Nevertheless, 
an example of how much energy is required for the building as-
suming some potential uses is provided to calculate the energy 
consumption. Considering the tower has 26 useable floors con-
sisting of:
- 1 floor hotel 
- 1 floor restaurant
- 12 floors with apartments, 4 apartments per floor, so 48 in total
- 12 floors with offices, which is about 1080 m2 per floor (de-
pending on which floor), so the floor area is 12960 m2.

Assuming a  hotel consumes 200 kWh/m2 a year, the total ener-
gy required for the hotel is 216000 kWh/year.
Restaurants consume about 120 kWh/m2 a year requiring a total 
energy of 129600 kWh/year.
The 48 apartments will need about 163200 kWh/year.
An office with more than 20 employees consumes 115 kWh/m2 
a year. So the offices together consume about 1490400 kWh a 
year.

The total required energy for the different functions in the tower 
in this example will be 1999200 kWh/year. The energy provided 
by the solar panels and the wind turbines is 1341630 kWh a 
year which amounts to 67% of the total energy required. There-
fore, the whole building cannot be provided with this energy. In 
addition, some energy will also be needed for the rotation of the 
building and the movement of the solar panels.
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FACADE
THE TOWER
Due to the concept of consolidation, the flat sun facade has ac-
tual moving parts while the other side is static, therefore creating 
a dynamic appearance. The sun facade of the tower is a glass 
facade, with on the facade, the solar panel structure. These solar 
panels have a diamond form, with a 2 meter height. Between 
every floor there are two diamonds above each other. The reason 
why the solar panels have a diamond form is that this ensures 
that the panels will never be placed in another’s shadow. The 
base of this side of the facade is a smooth tight facade, with tight 
panels constructed to the tower. The window frames are also 
diamond shaped, to relate with the solar panels, which are con-
structed with a similar structure. The shadow side of the building 
has a curved facade which gives a dynamic appearance. This is 
in contrast with the sun facade. The dynamic appearance of the 
building is strengthened by the curved lines of the balconies. Due 
to the horizontal lines of the different floors, the curvedness is 
also strengthened. There are balconies between the edge of the 
shadow facade and the sun facade, this ensures a clear transi-
tion between the two facade sections. The lines of the balconies 
will be accentuated by a constructive element, which flows along 
with the curve of the balconies and is a thicker at the edge of the 
balconies. The facade construction of the shadow side, is also 
a diagrid, this is to relate with the solar façade so that the ap-
pearance from the inside is related with both the sun facade and 
the other facade. To emphasise the dynamic appearance of this 
facade, the size of these diamonds varies. The sun facade con-
sists of a flat surface, on the other hand the rest of the facades 
is a curved surface. The diagrid is also used for the stability of 
the building. Due to the rotation of the building, the appearance 
changes during the day.
 

fig. 3.26 Different views of the building

fig. 5.30 Elevations 
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The base of the building is a pedestal for the tower. Although this 
is the part of the building that does not rotate, it still has a dynam-
ic appearance. The facade consists of sleek lines and surfaces. 
To relate with the tower, the facade of the plinth is also a glass fa-
cade with a diagrid construction. The facade above this glass fa-
cade, is more closed and has openings in the form of a rhombus. 
To make the base more dynamic, the sizes of the openings vary. 
There are attractor lines on the different surfaces and from these 
points the size of the openings vary. So closer to the attractor line 
the openings are bigger and further it gets smaller. The size of the 
openings is fixed to six differently sized openings . At the tower, 
the part between the wind turbines, is deviant from the rest of 
the building. To relate with this, the base is also divided into two 
facade parts. The glass facade with the diagrid construction, and 
the facade with differently sized diagrid openings.

THE BASE

FACADE

fig. 5.32 Diagrid part

fig. 5.31 Exploded view facade panel



fig. 5.33 South 

fig. 5.34 West

fig. 5.35 North

fig. 5.36 East



fig. 5.37 View from parking space

fig. 5.38 View from quay
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FACADE
MATERIALISATION
The aim of a technical appearance of the building is related to the 
materialisation of the building. This means that the chosen ma-
terials have to have a technical appearance to meet this demand 
of the design. 
The structure of the building is manufactured out of steel and 
concrete. The core and the floors are made of concrete. The 
construction at the edges of the building are made out of steel. 
The structure of the facade is finished with brushed aluminium. 
The aluminium sheeting is placed, and after that the sheetings 
are finished to create the brushed effect. Therefore the seams 
are invincible. All of the steel structure of the building is finished 
with aluminium. The openings between the steel structure are 
filled with glass in order to create an ‘open’ view in the building. 
The photovoltaic cells are placed in a construction of aluminium. 
These materials ensure the technical appearance of the build-
ing design. This complements the main concept and goal of the 
building.
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fig. 5.39 Exploded view of the facade



fig. 5.40 Day view from south-west
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fig. 5.41 Night view from south-west
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How can the energy yield of sustainable energy resources be 
optimised in buildings? That is one of the research questions of 
this project. The generation of energy, and the use of sustainable 
energy resources (wind, sun) have been taken into account from 
the beginning of the design process. This results in a significantly 
higher yield from these resources. 

One part of the facade is dedicated to the generation of solar 
energy. The building is rotating in order to make sure that the 
solar panels on that facade are always facing the sun. The panels 
on itself can rotate towards the sun also, therefore the panels are 
always facing the sun and perpendicular to the sun’s position. 
This tracking of the solar panels results in 25.2% more yield then 
when the same amount of solar panels are not tracked, but at a 
fixed place. This percentage is relatively high. The shape of the 
panels ensure that they are not in each others sun. This comple-
ments the solar energy generation. This shows that when solar 
panels are tracked, the energy yield is significantly higher then 
when the panels are fixated. 

In order to create wind energy, the speed of the wind have to be 
as high as possible. Therefore, whole floor have been left empty 
in order to place wind turbines. When a whole floor is omitted, 
the yield of wind power is significantly higher then when there is 
a hole in the facade for example. The floors which are left empty 
are at the bottom of the tower, at 61% and 72% of the height of 
the building. At this places the speed of the wind is at its best. 
When the edges of the floors are rounded of to create a Venturi 
effect, the wind speed is increased with 24%. This is a high per-
centage. The vertical wind turbines are placed all over the empty 
floors. Only the windmills at the edges of the floors have been 
taken into account. This means that the windmills inside the edg-
es are causing a higher amount of energy. Therefore the yield will 
be higher. 

CONCLUSION

The yield of the solar energy and the wind energy is being used 
to provide electricity for the tower. Due to the flexible interior and 
functions over time, the exact amount of energy that will be used 
is difficult to estimate. Therefore average values of energy use of 
offices and housing have been used. With the yield of the wind 
power and the sun power, the building is for 67% provided of en-
ergy. Remarks for this are that the energy which has to be used 
for the rotation of the building is not taken into account. Therefor, 
the wind energy is only calculated for the turbines at the edges. 
Expected is that this revenue could fulfill for the energy supply for 
the rotation.

fig. 5.42 View from Erasmus bridge
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VACANCY

One of the problem statements in this project is the vacancy of 
buildings. During this research the vacancy in the Netherlands 
is considered. Nowadays many buildings become vacant since 
they do not meet the requirements of the user or function any-
more. When the requirements shift and the building cannot con-
form to the new requirements, the user could leave the building.

OFFICE BUILDING
In the Netherlands there is an oversupply of office floor space. 
In 2014 the average vacancy of office spaces was 17 % and 
is still increasing. A difference can be made between the types 
of vacancy: initial vacancy (less than a year), prolonged vacan-
cy (between one and three years) and structural vacancy (longer 
than three years). Structural vacancy has increased significantly 
in recent years. More than half of the vacant office buildings are 
structural being vacant for more than three years. Concluding 
from the foregoing the vacancy in office buildings is considera-
ble for the designer, 17 percent is a significant percentage. This 
topic needs to be addressed during the design process of new 
buildings.

RETAIL BUILDING
In the Netherlands there is also an oversupply of store floor space. 
In 2014, 9 % of the retail floor space was not being used. This 
percentage is still increasing since 2008. Similar to the vacancy 
of office buildings, there are various stages: initial, prolonged and 
structural vacancy. The vacancy of retail buildings is significantly 
lower than in office buildings but stil present. The graphics on this 
page show the vacancy in the Netherlands. 
 
RESEARCH QUESTION 
Vacancy is a much discussed topic these days. What can we do 
to prevent buildings from becoming vacant in the future? How 
can we do this? What is the role of the architect in this? These are 
some of the questions which need to be answered when trying 
to prevent vacancy occurring in new building designs. The goal 
is to design a building where vacancy is not an option anymore. 
The main question is: how can the flexibility, multi functionality 
and adaptability of buildings resolve to prevent the vacancy of 
buildings? The use and users are the key factors involved. How 
can we make sure the use of the building by the users is optimal? 
Keywords in this process are flexibility, adaptability, mixed use 
and optimization. 
One of the main goals of the building is to prevent it from becom-
ing vacant. A building has to be able to provide function for the 
many different users, as well as be attractive for the users who 
use the building. When a building is able to attract many different 
users, the building will never become vacant. In order to achieve 
this, the designer has to take this into account during the building 
design process. Therefore, the building has to be able to provide 
not only for the different functions, but also for the different users 
of the building. Vacancy of buildings can only be prevented when 
the building meets the user’s changing expectations over time.

How can the flexibility, 
multi functionality and 
adaptability of build-
ings resolve and pre-
vent the vacancy of 
buildings?
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Vacancy of offices and shops
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FLEXIBLE-ADAPTABLE
Adaptive and dynamic architecture is a new way of designing. 
Adaptive architecture guarantees continuity, diversity and com-
plexity of a place specific to changes and needs of the user. 
The goal is to maximise the lifecycle of the building and the us-
er’s adaptability. Time plays a significant role in the lifecycle of a 
building. As time progresses, the needs of the user can change. 
This applies not only to the users, but also to the programmatic 
needs (user’s needs). The more flexible the building spaces are, 
the more adaptive the building can become to the needs of the 
users and the building’s use. The tower, as well as interior, has to 
be able to adapt to the use and the users in order to prevent the 
building from becoming vacant over time. Flexibility of the floor 
plans are therefore an important factor. To achieve this, there are 
a lot of factors that have to be taken into account. For example, 
it is important that the floor plans have a flexible layout. Therefore 
it is important to have a lot of square meters without structural 
elements or obstructions. 

TIME
Adaptability is a definable design characteristic with a principle 
consciousness towards time and layers. Architects have to con-
sider that buildings are dynamic systems that are flexible to a set 
of evolving demands. This requires that the building has a ca-
pacity to accommodate change (space, function, components) 
over time. Adaptability increases the capacity for change over 
time. When the user’s demands are evolving, the adaptability of 
the building can cause changes in the design. The more parts of 
the building which are adaptable, the more the building is able to 
change with time to satisfy the needs of the users. 

ADAPTABILITY

Skin
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Services
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Stuff

Lifecycle change (years)
>1

Variable
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100
25

Site

Surroundings

ADAPTABILITY
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LAYERS
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RE-USE

�exibility SUSTAINABLE

fig. 6.2 Diagram adaptability

fig. 6.3 Layers of a building (inspired by Brand 1995)
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LAYERS
A building design has to consider the different layers of the build-
ing. The organisation and interfaces between components have 
varying life spans and functions. The adaptability of a building 
can reduce the efforts and cost to modify. This depends on the 
way the building is designed where every layer has a different 
life span and function. When the architect considers these var-
ying layers, the longevity and sustainability of the building can 
be increased. The consideration of layers and time during the 
design process of a building represents a fundamental change 
in the way we perceive our buildings and the composition of 
them. This enables a shift from static constructions to dynam-
ic systems. Figure 6.3 shows an example of a building design 
with different layers inspired by Brand’s (1995)(1) layer diagram. 
These layers can be seen as the different layers which the build-
ing is constructed from. The life span of the different layers of 
the construction are variable - layers of change. Brand provides 
evidence that buildings are not just static objects, but dynamic 
objects. The different layers can change because they have a dif-
ferent life span. The construction of the building varies over time. 
The different layers are: 

Site: the geographical setting of the building, the location, this 
cannot change during time.
Skin: the exterior surface, changeable over time
Structure: the foundation is not changeable, the life range is 
large. The load bearing elements can be changeable
Services: the installations (ventilation, heating etc.), moving parts 
(elevators etc.) adaptable and changeable if designed properly.
Space: interior layout, when designed following the adaptability 
concept, easily changeable, and flexible.
Stuff: furniture etc. changeable from days to years. 

These different layers should be considered during the design 
process. The layers which are not changeable over time have to 
be designed so that the other layers have the ability to change 
over time. In other words, the structure and services have to be 
designed in a way where the space and stuff layers have the free-
dom to change and adapt to the changing requirements.

1Schmidt, R., Austin, S., Deamer, J.(2011, August), Understanding adaptability 
through layer dependencies, retrieved from http://adaptablefutures.com/wp-con-
tent/uploads/2011/11/Schmidt-et-al.-2011.pdf
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The use of a building depends on the users of the building. The 
users form a link between the building design and its use. The 
users have demands and requirements, in various categories 
like space and daylight. For example, the amount of rooms, the 
amount of daylight in spaces, fresh air, programmatic and so on. 
The interior design has to realise these demands, as well as the 
possibility to create a building which can be at the service of the 
users. When a design is in the service of the user, an optimal use 
of the building could be created. When the building can be used 
how the user wants it to be used, the chance that the building 
becomes vacant is decreased to a minimum.

USER
The user is one of the most, if not the most, important factors of 
the design process. The user after all is the one who ultimately use 
the building after it is finished. It should however be stated that 
every user is different. Every person/user has different demands 
and needs. What a user wants depends on the function of the 
building for example. Different functions can be offices, houses, 
hotels, restaurants and shops. These functions accommodate 
different activities: sleeping, eating, working and so on. The user 
has different requirements for the different activities. To give an 
example, a user would like to have a bedroom of 8 square meters 
with evening sun. The user wants a building that is designed for 
him or her, not for somebody else, they want to have an influence 
on the building and the interior design. The user wants to have 
the idea that the building belongs to them, the building is going 
to be “personalised” for the user. The dialogue between the us-
ers and the building is important. The building has to be able to 
respond to the user’s requirements. A building is created which 
follows the personal requirements of the user. It is user focused, 
adapts to the requirements of the user and is personalised. The 
user should not only play a key role in the design process of the 
building, but also during the lifecycle of the building.

USE AND USERS

OFFICE

HOTEL

RETAIL

RESTAURANT

RESIDENTIAL

OFFICE

HOTEL

RETAIL

RESTAURANT

RESIDENTIAL

fig. 6.4 Diagram mixed-use
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MIXED USE
A previously discussed principle is mixed use buildings, a mixed 
use building puts functions with varying life cycles in one building. 
Different users have various requirements, different functions also 
have various program requirements. The city density results in 
buildings to be designed not horizontally but instead vertically. 
These buildings combine functions, they can complement each 
other or work together. An additional advantage is the possibility 
to combine public and private spaces. Mixed use buildings con-
tribute to diverse and sustainable living environments. Designing 
a building with combined uses introduces a number of challenges 
for the architect. A wide range of functions have to put together 
which are complementary and relevant to their context. A good 
mix can provide continuous animation to the development 24 
hours a day and 7 days a week. Shared spaces encourage activ-
ity throughout the building. Innovation opportunities in mixed use 
developments can be found in many aspects during the design 
process and development. Designing from the user’s perspec-
tive for example. Mixed use buildings provide accommodation 
for many functions. A building is split in parts where the functions 
are divided. A new perspective is the following: provide space 
for several uses. A space belongs here not only to one use, but 
can be used by a number of functions. Mixed use buildings can, 
when designed with this perspective, reach a next level of build-
ing designs. The users play a more important role in the design 
process now. The architect has to design a space not only for 
one use, but multiple uses. Questions which could be raised are 
for instance, which functions can use the same spaces and what 
functions cannot? Time also plays an important role. For exam-
ple, An office space which is used from 9 to 5, is available in the 
evening for other functions. The architect must take the different 
day schedules of uses and users into account in the design pro-
cess to create an adaptive skyscraper. 



92 INTERIOR DESIGN|

SCENARIO PEOPLE

Everyone has a daily rhythm and schedule. This rhythm varies 
per person, but general categories can be made. People fol-
low different stages of life, from young couples to families. The 
schedules are generally made for different people. The different 
categories are explained here. The first category are families, in 
this case with two children. The different schedules of the family 
members are set put in figure 6.5. The next category are couples 
with a pet, the different general day schedules of the two individ-
uals are shown. The third category is formed by singles. The last 
category are elderly couples. There is no need to show the daily 
schedule per person because they correspond to each others. 
Out of the different scenarios, the following can be concluded: 
during the day, a large number of the houses are empty. This 
does not apply for the category of elderly people. The architect 
can take this into account. On the other hand, the use of an 
apartment by different users is complex. There are a lot of com-
plications when someone is sick or stays at home during the day. 
For housing purposes it is quiet impossible to use the spaces 
for different users during the day. On the other hand, when a 
user leaves the building, the building has to be able to adapt to 
the ‘new’ needs of that user in order to create a space which is 
personalised for that user.

fig. 6.5 Scenario people
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fig. 6.5 Scenario people
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SCENARIO FUNCTIONS

The design of the tower has the ability to accommodate differ-
ent functions in the building. The building will be designed as 
a mixed-use building. The functions that can be housed in the 
tower are the following: 
- Housing
- Office
- Hotel/restaurant (hospitality industry)
- Community functions (associations, clubs)

General schedules can be made by function. The same princi-
ple is used as the scenarios. The daily schedules are shown for 
the different functions: business, hotel, restaurant, grocery shop 
and retail. The term mixed use can be applied in the scenarios 
of different functions. The scenarios show different colours for 
the different activities. In the scenarios it can be seen that there 
are moments during the day that some of the functions do not 
use space (depicted by the dark green colour in the schedules). 
During this time, another function could possibly make use of 
these spaces. The space can be used for different functions with 
varying schedules. The designer of the spaces of the building can 
take this into account during the design process of the building.

MULTI-USE
According to the different scenarios of the different functions, 
there are possibilities for multi-use of the spaces. In this design 
two types of multi-use is implemented. The first type is the multi 
use of one space. For example, a space is used by an office 
during the day from 8 a.m. to 6 p.m while at night this space is 
not used. There is therefore the possibility to use this space for 
another function. In general, people work during the day and at 
night most of the people have leisure activities. Some of these 
leisure activities need space (i.e. theatre groups and music as-
sociations). The empty office spaces in the evenings are the per-
fect option to house these associations, clubs and groups. The 
concept of multi-use is used, allowing the office space to not be 
vacant during the night. The multi-use of space does however 
come with a number of requirements. There needs to be enough 
storage room to provide for these multiple functions. Therefore 
the offices, clubs and associations need their own storage room. 
By designing the interior, enough storage space has to be creat-
ed to make this concept work properly. 
The second type of multi-use is the use of different functions at 
the same floor level. Here the space of an entire floor is used by 
different functions like office and housing. Therefore each floor 
does not have one function, but is multi-used. This benefits the 
adaptability of the floors, and prevents the building from becom-
ing vacant.

fig. 6.6 Scenario functions



95INTERIOR DESIGN |

fig. 6.6 Scenario functions
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APPLICATION
These valuations can be applied in the interior design mainly 
when placing the functions in the building. Different functions can 
be combined. The valuations of the functions give a manual for 
placing them on a floor. Also applicable on which floor they are 
placed in the best way. The different functions and valuations give 
a manual for the placement of the functions in the interior.

VALUATION BY FUNCTION

When designing a mixed use building different day schedules of 
the uses have to be taken into account when mixing the func-
tions. On the other hand, different uses also have different val-
ues for various aspects. Here the value for different functions are 
fixed. The different aspects which are used are the: view from 
the spaces; value of daylight in a room; space, the height of the 
function in a skyscraper; and the surrounding noise. Four func-
tions are used: residential, office, hotel and restaurant. Each have 
different demands from the user and attach value different values 
to the space. As can be seen in the scheme in figure 6.7, the 
view for office functions are not that important. The residential 
function appreciate the most of the aspects, the highest quality 
of the spaces. The valuation is made in the relation between the 
different functions. The different functions are compared.
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fig. 6.7 Valuation functions
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VALUATION OFFICE

The analyses of the different values can be made per function. 
Different rooms of the function are used to make this analyses. 
This image displays the value analyses of offices. Four categories 
are made, the view, the size, daylight and space. The different 
rooms in an office building are interpreted. Each room has dif-
ferent values towards the categories. These values can help the 
architect by placing the functions and combining these for exam-
ple. The office space, the working space, provides the most val-
ue to the four categories, this is the main space. Storage rooms 
give the least value to these categories. 

Office space

Meeting room

Pantry

Sanitary

Storage

VIEW

VALUATION OFFICE

Office space

Meeting room

Pantry

Sanitary

Storage

DAYLIGHT

Office space

Meeting room

Pantry

Sanitary

Storage

SIZE

Office space

Meeting room

Pantry

Sanitary

Storage

SPATIAL

fig. 6.9 Valuation office
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Residential spaces attach high values to the living conditions. 
The living room and kitchen, the main rooms, attach high val-
ues to its living conditions for example. A nice view, daylight and 
spacious rooms are important to its users. These analyses help 
the architect to understand where the different rooms can be 
situated in the design. The architect can generate an envelope 
where thereafter the user can personalise it to their own needs.
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fig. 6.10 Valuation residential
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VALUATION HOTEL

A hotel has a lot of different spaces, both private and public. The 
hotel rooms are the most important rooms of the hotel together 
with the bar and restaurant. In these rooms the guests are stay-
ing most of the time. Nice hotel rooms can attract guests which 
is of course important to the hotel owners. This also can be seen 
in the value of the hotel, where the hotel rooms and restaurant 
demand the highest values. The sanitary rooms do not need day-
light, but size and space are important to its users to achieve a 
high standard of living environment.

APPLICATION
The valuation per function give the designer a guideline where 
to place different spaces of a function. In this design the valua-
tions are used to place the different spaces per function. In the 
design the principle of adaptability and multi use is implemented, 
therefore the architect does not design the whole building, but 
provides a framework from where the user can personalise their 
space.
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fig. 6.11 Valuation hotel
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The scenarios and valuation of the functions give the designer a 
manual for designing the interior of the building. These valuations 
create a guideline for zoning the floor plans in order to place the 
different spaces per function. The interior of the building should 
be adaptable, therefore the designer cannot design a whole floor 
plan with walls and structural elements. Nonetheless, the design-
er has to make sure that the different functions can be situated 
according to their valuations. The valuations create a framework 
of where to place rooms like a bathroom, a kitchen and a bed-
room. For example, the valuation of the view is important for the 
living rooms, therefore they have to be placed on the plan where 
the best views are situated. For every function a zoning of the 
different rooms have been made.

ZONING FLOOR PLAN



fig. 6.12 Zoning floor plan
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INSTALLATION DUCT
The best place where the shafts can be situated can be deter-
mined after the zoning of the different spaces per function. These 
shafts are necessary for the creation of a flexible and adaptable 
floor plan. The ducts and installations are centred at one or two 
places. According to the zoning, the best place to situate the 
shafts are near the core which is the furthest away from the fa-
cades. This creates an open view over the rest of the interior. The 
placement of the installation duct also benefits the flexibility and 
adaptability of the floor plans. Water and electricity is provided 
to the floors via the installation duct. . These shafts also make it 
easy for service of the installations. Another example, when there 
are four apartments on the floor, the drains are at a central place. 
So that there is only one or two installations needed. This fixed 
element restricts the placement of for example the bathrooms. 
This is not a problem, there are two shafts on each floor so there 
is plenty of space to place them and according to the zoning this 
is the best place.

INSTALLATION FLOORS 
There are a lot of installations in the building, not only for the 
users but also for the generation of energy and the storage of 
this energy. The part of the tower between the openings for the 
wind turbines is totally reserved for these installations, but there 
are also three extra floors sacrificed for this. This is important for 
the design of the floor plans. Now the designer knows that there 
is no need for extra installation spaces.

DOORS
The doors to enter the floors from the core are fixed elements. 
In general, the maximum number of apartments which can be 
housed on each floor is around 4. Therefore the number of doors 
which will be placed in the core are a fixed number of four doors.

The zoning and valuation of the different functions help the de-
signer to create boundaries (what is fixed and designed by the 
architect)  for the interior design.

CORE
The core is the backbone of the tower which provides for the 
vertical movement. The core can be seen as the vertical trans-
portation of the tower with elevators and stairs. The stairs and 
elevators with the attached floors are static, the surrounding wall 
is rotating (with the attached floor plans). Due to the rotation and 
the vertical transportation, the core is a fixed element throughout 
the building. The core with its interior is the same over the tower. 
The core is a ‘fixed’ element which is repeated on every floor.

The wall of the core is therefore attached to the rotating part of  
the floors. The situation is so that the elevators are the fixed com-
ponent of the floors, but the entrance of the floors are rotating. 
This results in the entrance of the elevator to change as a func-
tion of time and therefore be situated in different locations. This 
could result in some confusion by the user, on the other hand it 
can be very interesting. But when a user comes home everyday 
around the same time, the door will be at the same place. To 
solve the problem of finding your way to the door everyday, there 
will be a system where on the walls, there will be arrows with 
lights to locate where the door is. In the elevator you enter in  the 
floor and door  which is required. When stepping out of the eleva-
tor the wall will be light up with the specific arrows corresponding 
towards the correct door. When multiple people are arriving on 
the same floor, different colours will be used. The wall of the core 
has a circular form due to the rotation of the building. There is a 
thickness of 1 meter for construction and installation space.

STRUCTURE
The structure of the tower is one of the fixed elements. According 
to the concept to apply a adaptive and flexible use of the floor 
plans, the plans have to have as much free space as possible. 
In order to create a free layout of floor space, it is necessary that 
there are as less as possible structural elements on the floor. 
Structural elements on the floor plan therefore should be restrict-
ed to a minimum. The structural elements are placed nearby the 
core and in the facade. The facade structure is a so called exo-
skeleton. According to the stability of the tower four columns are 
needed over the whole floor, this  number is kept as low as pos-
sible. This results in free floor spaces without structural elements.

PLACEMENT FIXED ELEMENTS



fig. 6.13 Fixed elements
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FLEXIBLE LAYOUT

CONCEPT
The concept of the design of the interior of the tower is flexibility. 
How can the design achieve that the possibility to house different 
functions. These functions have to be able to make optimal use 
of the building. As discussed before, there will be fixed elements 
in the tower. This means that the rest of the square meters are 
free. Therefore the user is able to divide the free floor spaces. 
Another factor in this case is time. The spaces have to be able 
to easily adapt to changes over time. To do so, flexible elements 
have to be designed. These elements make it possible to change 
the layout of the floor plans in an easy way. 

FLEXIBLE ELEMENTS
The flexible elements are able to change the layout of the floor 
plans over time. These elements can assure that the interior can 
change when the demands and requirements of the use and us-
ers is changing. To give an example, an occupant of an apart-
ment wants to make his bedroom bigger, this has to be easy with 
the flexible elements. On the other hand, the function have to be 
able to also change. Therefore the elements can adapt the layout 
when the function changes from, for example, housing to office 
space. This leads to the design of flexible wall panels. These 
wall panels can be made out of different materials like glass and 
plaster. The panels will have a conventional size. The width will 
be 100cm and 90cm (in order to connect the panels). The door 
panels will also be 1 m, so that a nice wall can be created. These 
walls can be placed on a grid on the floor plan. To create corners 
the panels with a width of 90 and 100cm has to be used. A cor-
ner solution has been created with different finishes. These flexi-
ble elements cause a changing layout of the floor plans over time. 
Which creates a dynamic interior of the building. The panels can 
be placed according to the requirements of the use and users. 
These panels will be stored in the floors between the openings for 
the wind turbines of the building. Therefore, it is easy to change 
these panels over time. Another factor is that the user gets the 
idea that it is able to design their own floor plans and interior. 
Therefore the user is the generator of the building’s interior. 

FIXED ELEMENTS
As discussed before, there are fixed elements in the interior of the 
building. This causes that the placement of the bathrooms and 
kitchens have to be in range of the installation shaft. Therefore 
the designer and user has a guidance to where to place the ele-
ments which use water. 

fig. 6.14 Different types of panels

Door 1m Glass 1m Plaster 1m Wood 1m Tiles 1m Mixed 1m Glass 90cm Plaster 90cm Wood 90cm Tiles 90cm Mixed 90cm
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Door 1m Glass 1m Plaster 1m Wood 1m Tiles 1m Mixed 1m Glass 90cm Plaster 90cm Wood 90cm Tiles 90cm Mixed 90cm

fig. 6.15 Corner solution
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To connect the panels between the floor and ceiling, a u-pro-
file is used. The profile has a Y-shape, the top of the Y-shape 
is based on the floor, the ‘tale’ of the Y is put through the grid 
lines to fixate the panels. The grid has a width of 15mm. When 
there is no profile on the floor, the gaps created by the grid can 
be filled to smoothen the floors. To fixate the profiles to the floors 
and ceiling, bolts with a t-shape are used. When the profiles are 
assembled through the grid line, the bolts are closed. When they 
are in place, they can be fixated by rotating the bolts, the T-shape 
fixates the profiles to the floor and the ceiling. 

ASSEMBLY
To assemble the panels between the floor and ceiling, the panels 
first have to be put in the profile at the ceiling. The ceiling pro-
file is 30mm higher and 20mm wider then the bottom profile. In 
order to provide the assemblage of the panels. So to assemble 
the panels, at first the profiles have to be fixated on the floor and 
ceiling. After that the panels can be fixated between the profiles. 

TIME
The assemble time is depending on the type of the panels, and 
the type of the ‘rooms’. The assemblage of walls can be done 
easily with two people. This means that it is easy to adapt the 
walls and the position regarding the demands of the use and 
users. The assemble time is within a day or two depending on the 
amount of panels. When trying to change or adapt the kitchen 
or the bathroom, and the pipes and connections have to be at 
another place, the help of the technical service of the building is 
needed and required. This takes about 2 to 7 days to adapt and 
change.

FLEXIBLE LAYOUT

Panel(s)

Bathroom

Kitchen

ASSEMBLY

1        7 days 

1        7 days 

1        7 days 

fig. 6.16 Assemble time

fig. 6.18 How to assemble the panels

fig. 6.19 Possible floor plan with panels
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fig. 6.17 Construction floor 
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The flexible elements of the floor plan can be placed on a grid 
of 50x50cm. The plinths can be placed on the grid. They do not 
have to be at the exact position, only on the line. This means that 
the elements can be placed half-way of a line. 
 

POSSIBLE FLOORPLAN
GRID

fig. 6.20 Grid
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fig. 6.21 Concept floor plan



110 INTERIOR DESIGN|

POSSIBLE FLOOR PLAN
RESIDENTIAL
The different panels and the grid results in a flexible and adapt-
able floor plan. There are numerous possibilities for the design 
of the floor plans. All the floor plans are different as a result of 
the form. This means that every floor is different and the interior 
of the floors are different. At most of the floors 4 apartments or 
more can be placed. This is one possibility of the infill of the floor 
plans for residential use. The view is the important factor there-
fore an open floor plan where the views are as big as possible 
is designed. The bathroom and kitchen are placed nearby the 
installation shafts. Every apartment has at least one balcony. 

OFFICE
The office space is designed so that flexible spaces can be cre-
ated. The bathrooms are situated nearby the installation shafts. 
The rest of the floor can be filled flexibly according to the use. 
Storage is important to provide for multi-use of the space. In this 
possible design a large storage room is designed.

fig. 6.22 Floor plan residential fig. 6.23 Floor plan office
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HOTEL
This is a possible floor of hotel rooms. The hotel rooms are 
placed radially. This has consequences for the grid. To create a 
hotel floor, the whole double floor has to be removed. This means 
that the assemble time is larger then when the grid is used. At 
the other hand, the building provides for the change of the floors 
into hotel rooms.

Also a restaurant can be created on the floors. The kitchen and 
bathroom has to be in range of the installation shafts. The rest of 
the floor is free to fill with tables and chairs.

RESTAURANT

fig. 6.24 Floor plan hotel fig. 6.25 Floor plan restaurant



fig. 6.26 Artist impression 12 am 
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VIEW

During the day, the position of the building is changing. This is 
the result of the rotation of the building. This means that the view 
is also changing during the day. A dynamic view is created. The 
sun enters the building always at the same place. The fact that 
the building has a 360 degree view is revolutionary. At this page, 
different views at different times are shown. The different position 
of the pv-panels can be seen and the difference in the entering of 
the light. Also the view changes.

fig. 6.27 View 8 am 

fig. 6.28 View 12 am 

fig. 6.29 View 6 pm 





fig. 6.30 Artist impression 12 am 
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The other research question of this project is the following. How 
can the flexibility, multi-functionality and adaptability of buildings 
resolve and prevent the vacancy of buildings? The vacancy is 
more and more a threat for the lifecycle of a building. Therefore, 
a building has to be designed in a way where this vacancy is not 
an option. The use and user are the key factors in this concept. In 
order to create a building which is able to survive the test of time, 
the building has to meet the requirements of the use and user of 
the building. When the use of the user changes over time, the 
building has to be able to adapt to these changes.

The layout of the floor plans have to be designed in a way that 
a change of the use or users is possible and can be accommo-
dated. Therefore, the layout have to be flexible and adaptable for 
these changes. This has effects on the design of the interior. The 
interior has to be designed so, that the floor plan is ‘free’ from 
obstructing elements.

In the design of the layout have to be fixed elements in the design 
for installations etc. It is important to centre these installations at 
one or two places in order to create a ‘free’ floor plan. There is 
a ‘core’ where the vertical transportation takes place. Big instal-
lation shafts are made to provide for the floors. These shafts are 
placed nearby the core, which leads to free spaces of the interior. 
Other fixed elements are the structure, the structure is centred as 
much as possible and situated in the facade. The water supply 
and sewerage are situated in the installation shafts, this leads to 
the positioning of the bathrooms, kitchens etc. nearby the shafts. 

CONCLUSION

The rest of the interior can be filled with flexible panels in order 
to achieve an adaptable interior over time. These panels accom-
modate changes in the requirements of the use and users. The 
panels can be placed in a grid over the floor plan. The panels 
are made of different materials to create various interiors. Double 
floors accommodate the flexibility of the interior. There is a struc-
tural part, and a flexible part. The flexible part houses the pipes 
for the installations (electricity, water, sewerage etc.), and the fix-
ation of the panels. The ceiling and floor are offset from the struc-
tural floor. This accommodates the ‘plug and play’ of the panels. 

The flexibility and adaptability over time prevents the building of 
becoming vacant. Storage is therefore an important part. The 
panels have to be stored in the building. These panels have to be 
in a size where they are easy to use. Multi-use is accommodated 
in this building in order to use the building the whole day. Offices 
are used during the day, at night associations and clubs can use 
the office spaces.
 

fig. 6.31 Artist impression 12 am 
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FLOOR PLANS
TOWER

fig. 7.1 Floorplans tower scale 1:750
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The flexibility of the floor plans result in numerous possibilities 
to fill the floor plan. At this page possible floor plans are shown.

FLOOR PLANS
RESIDENTIAL 1:200

fig. 7.2 Possible residential floorplan

fig. 7.3 Possible residential floorplan fig. 7.4 Possible residential floorplan
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In this design, two floors are dedicated for communal use. These 
floors can be used by the users of the tower. The floor is reserv-
able for the users. It can be used to celebrate birthdays for ex-
ample. The community floors are two floor stacked above each 
other. The open space can be split up into smaller spaces so 
different users can use the floors.

COMMUNITY

fig. 7.5 Floorplan community first floor fig. 7.6 Floorplan community second floor
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SECTIONS

fig. 7.7 Sections building
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FUNCTION
The base of the building has, other than the tower, a (semi-)
public function. The base provides functions for the public and 
the users of the tower. Stores and restaurant(s) will be housed. 
These are stores for the users of the building, but also stores 
for the shopping public. Examples of the stores for the users of 
the building can be a hairdresser, grocery shop and a restaurant. 
Public stores can be clothing and accessories. According to the 
location and the character of the building, the public that will visit 
the building will be in a higher segment like exclusive handbags 
and jewelry stores. The base is also the ‘entrance’ of the tow-
er, the mailboxes etcetera. The inside of the big core is ‘private’ 
space for the users of the tower.

FLOORS
The form of the base results in an interesting interior. On one side 
there is the round core, and at the other there is are flat surfaces 
of the facade. There are four floors in the base of the building. 
The first three floors are used for the (semi-)public functions. The 
fourth floor is the technical floor, the installations which provides 
the rotation of the tower will be housed there. 

The floors of the base are not connected to the facade. High 
open spaces are created. The public floors are connected by the 
open spaces between the facades and the floors. The connectiv-
ity between the floors complements the dynamic concept of the 
building. People can see people walking and making their way 
through the building.

THE BASE

The stairs therefore are also important for the dynamic appear-
ance of the interior of the base. The ramp to enter the parking 
garage has a slope which is used as a big stair. People cannot 
only use it for transportation, but also to sit and relax.  
The straight lines of the facade are also used in the shapes of 
the floor plans. The shape of the plans are based on a rectan-
gle shape. The sides have been ‘cut-off’ just like the form of the 
base. This creates a union between the exterior and the interior.

POP-UP PRINCIPLE
The interior of the base uses the concept of the pop-up store 
principle. This complements the adaptability and flexibility of the 
interior. The pop-up store can be build out of units which can be 
mounted together to change the size. A company can hire a cou-
ple of these units according to the demands of the size. And they 
hire a place in the base (if free) where the units can be placed. 
These units follow the same principle as the adaptable elements 
of the tower. This creates a dynamic interior of the base.

fig. 7.8 Possible layout pop-up store

fig. 7.9 Artist impression interior of base



fig. 7.10 Artist impression interior of base
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FLOOR PLANS
BASE

fig. 7.11 Floor plan base level 0
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fig. 7.12 Floor plan base level 1
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FLOOR PLANS
BASE

fig. 7.13 Floor plan base level 2
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fig. 7.14 Floor plan base level 3
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The main structure of the building consists of a stable core from 
concrete and the exoskeleton structure of the facade. The stable 
core rotates and carries forces over to a bigger core at the base 
of the building. The columns next to the stable core, are also 
rotating and come out on the big core at the base of the building. 
At the bottom floor of the tower, the exoskeleton of the facade 
wears the forces over to a truss. The truss has a height of one 
floor, then the truss heads towards the center columns. These 
center columns go down to the big core at the base, where the 
rotation is controlled. To divide the force of the four center col-
umns over the big core, there is also a truss with a circular form, 
between the columns. This is in order for the force to be divided 
over the ball bearings when rotating. The floors of the tower have 
a bubbledeck structure, this is to lighten the floor. Therefore, it is 
also possible to include pipes into the floor structure, such as the 
ventilation pipes. In addition, it is also possible to make a round-
ed shape at the end of the floor with the bubbledeck concrete.

STRUCTURE 

fig. 8.1 Exploded view structure elements
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POSITION OF THE COLUMNS
To define the position of the centre columns, the formula of the 
momentum of the wind is equal to the stand momentum. The 
momentum of the wind is the tilting momentum multiplied with 
the biggest facade surface. The tilting momentum for wind is 
about 2 kN/m2 projected on the facade surface. The biggest 
facade surface is 4984 m2. The momentum of the wind is multi-
plied by a factor 1,5, for the security. 

Mwind = Tilting momentum x facade surface x 1,5 (for safety)
Mwind = 2kN x 4984 m2 x 1,5 (for safety)
Mwind = 1076544 kN/m2

The stand momentum is the own weight of the building multiplied 
with half the width of the columns. The total floor area is 29426 
m2. The calculation value of the weight (G) is 10 kN/m2 floor area 
with variable load, in this case a calculation is made with a cal-
culation value of 6 kN/m2. This precaution because the building 
can also be empty. 

Mstand = G x 1/2 b x 0.9 (for safety)
Mwind = Mstand
1076544 kN/m2 = 176556 kN x 1/2 b x 0.9
4,52 m = 1/2 b
b = 9,03

When the momentum of the wind is equal to the momentum 
of the stand, b is 9,03 m. This means that the columns have to 
stand 9,03 meter from the middle of the core. For more safety the 
distance is increased to 10 meter. 
 

fig. 8.2 Momentum

fig. 8.3 Placement of the columns
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STABILITY
The stable core in the tower ensures the stability of the building, 
but also the exoskeleton. The exoskeleton consists of a triangular 
construction. This is correlated with the solar panels on the sun-
side of the building. On the other hand, the stability of the building 
increases when using triangles instead of squares for example. 
The tower will be a stiff element on its own so only the connection 
of the tower with the base will be important for the structure.

STRUCTURE 

fig. 8.4 Structure

fig. 8.5 Structure floor plan
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HOW TO ROTATE?
The most important question is, how can the tower be rotated?  
The stable core and the centre columns come out on the big 
core. The stable core and the columns are rotating over the big 
core. There will be big ball-bearings to divide the pressure over 
the big core, and this ensures that it is possible to rotate the tow-
er. The tension and compression of the tower are incorporated 
in the big core. At the base, the upper floor, is reserved for the 
machines to rotate the building. The greatest power from the ma-
chine is needed to set the building in motion for the first time, and 
conversely to stop the motion. Sometimes this will be needed 
when maintenance is required. 
 

fig. 8.6 How to rotate
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ROTATION
The rotation of the building results in a new way of designing. The 
rotation affects the design of installations. In general the pipes 
and connectors are situated at a fixed place, and they are static. 
In this building this is not possible due to the rotation of the tower. 
The ducts enter the building at a stated place, the connections 
for the installations for the tower are also at a stated place. There-
fore, the connection between the dynamic tower and the static 
base is complicated. The tower rotates 360 degrees continuous-
ly so flexible pipes are not possible. The connection between the 
pipes have to rotate also. This causes difficulties and complica-
tions for the connection of the installations for the tower. 
The main installations of the tower are electricity, water and sew-
erage. 

ELECTRICITY
The solar panels and the wind turbines provide, in the worst case, 
around 67% of the tower’s electricity. This electricity is stored in 
accumulators situated on the technical floors. The electricity con-
duits run through the installation ducts and between the floors. 
The conduits for the interior of the core will be situated nearby 
the elevators. The static parts of the building, core and base, will 
use the power from the grid. The rotating parts of the tower will 
use the power from the solar panels and wind turbines. There is a 
possibility that this energy is not enough to provide for the whole 
tower. Therefore, the dynamic part of the tower has to be con-
nected to the power from the grid. The contact point between 
the tower and the grid has to be rotating in order to correspond 
with the rotation of the tower. To achieve this, the contact point 
has to rotate over a rail in order to control the rotation of the tow-
er. A sliding contact has been used to create a way to provide 
the tower from grid power. This sliding contact is situated on the 
technical floor of the base (where the installations for the rotation 
are situated). 

INSTALLATIONS

fig. 8.7 Installations
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SEWERAGE
The wastewater from the tower has to be discharged to the sew-
er. The wastewater from the floors of the tower go down through 
the installation spaces on the floors. The pipes enter the static 
base on the technical floor. The transmission of wastewater to 
the sewer cannot be achieved with static pipelines. A solution for 
the rotation of the tower is necessary. In order to discharge the 
wastewater the same concept as the sliding contact of electricity 
is used. There is a static ‘rail’ of a big pipeline which is situat-
ed around the core on the technical floor of the base. The big 
pipeline is split into two pieces, the bottom part is static, the top 
part is dynamic. The top part rotates over the static bottom part. 
The pipelines from the tower are attached to the top part of the 
pipe and is rotating with the tower. Therefore, it is not a problem 
where the pipe comes from due to the rotation. Since the top 
part is rotating it is important that the connection between the 
two parts is waterproof. This is an innovative solution in order to 
take into account the rotation in this design. Since, the core does 
not need sewerage, there is no water use. No toilets are situated 
within the core.

WATER
The tower needs to be supplied with water, therefore the pipes 
have to be dynamic and rotating like the sewerage and elec-
tricity. There are no water pipes which are able to rotate 360 
degrees. The same concept as the sewerage and electricity has 
been used for the water pipes. There is a static ‘rail’ pipe with a 
sliding pipe which is rotating. The water is pumped up towards 
the big ‘rail’ pipe from where the water is pumped into the tower. 
The main concerns are the connection of parts (water tightness 
etc.) in order to ensure a good working installation.

SERVICE
In the building there are different technical floors, where during 
the whole year maintenance can be carried for the installations. 
On each floor, the installation ducts are accessible for service. 
Once a year the tower will stop rotating for the rotation mecha-
nism to be maintained. This maintenance service for the ‘moving’ 
elements and pipes is important in order to maintain the rotation 
of the building and building elements since due to the movement, 
parts become more susceptible to wearing.

fig. 8.8 Sewerage

fig. 8.9 Water

fig. 8.10 Electricity
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VENTILATION
The air control is regulated per floor. The main ventilation instal-
lation is situated in the installation ducts. The fresh air enters 
the building at the height of the floors. The air ducts are run-
ning through the floors towards the installation ducts, and from 
there towards the floor spaces. The air enters the spaces from 
the ceiling. The control for the air conditioning is situated in the 
installation duct. When a floor layout is plot into pieces, the air 
conditioning can be controlled per space in order to minimise 
the unnecessary use of energy. The solar panels on the sun-fa-
cade are facing the sun the whole day, the panels are heating 
up during the day. Due to the open character of the panels, they 
are able to cool off by the air flow around the panels. Due to the 
balconies on each floor, it is also possible to ventilate naturally.

HEATING AND COOLING
The sun is always heating the same side of the facade because 
of the rotation of the building. As a result, the temperature can 
rise at this side of the building. whereas on the other side of the 
building which does not ‘see’ the sun, the temperature is lower. 
This results in a difference of temperature in the building. With 
good ventilation between the solar panels, the heating is brought 
back to a minimum. In order to regulate the temperature in the 
building, the floor heating and cooling is regulated. The water of 
the nearby Maas river serves as a cooling source for the building. 
The water is therefore used to cool the building.

DAYLIGHT
The rotation of the building results in a controlled solar access in 
the tower. The sun is always situated at the solar panel facade. 
At the other three facades, only daylight enters the building and 
no direct sunlight. Daylight is desired in most of the spaces of the 
building, direct sunlight not. The solar panels are always perpen-
dicular to the solar position, therefore they provide sun shading 
for the sun-facade. This results in a building where only daylight 
enters the inside and not (unwanted) direct sunlight. The sun-fa-
cade is quiet dense and closed, due to the rotation the other 
three facades can be open. No sun shading is needed on the 
other three facades then the sun-facade.

INSTALLATIONS
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fig. 8.11 Technical section with installations



144 TECHNICAL ASPECTS|

PARKING
Underneath the building is a parking garage is situated. The 
parking garage has 3 floors, and is used especially for the users 
of the building. To define the required number of parking lots, the 
building regulations of the municipality of Rotterdam has been 
used. The Wilhelminapier is located in sector 1 of the parking pol-
icy (appendix), this ensures that the following rules are applicable:
- Apartments: floor area more than 120 m2, 1,2 parking lots per 
apartment.
- Offices: 0,76 parking lot per 100 m2 gross floor area.

To calculate how much parking lots the building needs, a possi-
ble filling of the building is used. The tower has 26 useable floors.
- 13 floors with apartments, 4 apartments per floor, so 52 in total
- 13 floors with offices, which is about 1080 m2 per floor (de-
pending on which floor), so the floor area is 14040 m2.

So this means that 62,4 apartments and 106.7 offices are re-
quired, so in total there are about 169 parking lots needed.
In total there is place for 190 parking lots, so there are enough 
parking lots for the users of the building. 
The ramp and layout of the parking garage is designed on the 
basis of NEN2443 (appendix).

TRANSPORT
The supply and discharge of goods takes place in the parking 
garage. The municipality of Rotterdam has indicated that they 
prefer not to park trucks on the Wilhelminapier, especially not 
between the buildings. This blocks namely the views. Also the 
municipality does not want waste containers between the build-
ings, for the same reason. Which is the reason that on level -1 
there is space for the waste containers, and also for the supply 
and discharge of goods. The ramp from the ground floor to level 
-1 is designed especially for trucks, because of this, the ramp is 
wider than the ramps to level -2 and level -3. There is also space 
for the trucks to turn around, and go back using the same ramp. 
The goods can be transported by lift upstairs.

STORAGE
The storage spaces are located in the parking garage under-
neath the building. The storage spaces are placed between the 
large core and the elevators, and are assigned per floor. Each 
floor has four storages at its disposal, except for the upper 7 
floors, for these there are two available because these floors are 
smaller. So when an apartment covers a quarter of the floor, there 
is one storage available. For a half floor apartment there are two 
storages available. It is the same for the offices, so when an of-
fice covers an entire floor, there are four storages available. So 
the appropriation of the storages is per floor part, and not per 
apartment or office. The total number of storages is 90, five of 
them are at the corner of the first floor of the parking garage. The 
technical floors are situated at the floors above and under the 
windturbines.

LOGISTICS

fig. 8.12 Technical floors
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fig. 8.13 Parking, storage and transport scale 1:500
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An important point in the design of high-rise buildings is fire safe-
ty, for this the building regulations is used. In the building regula-
tions required by article 2.9, it is indicated that the main structure 
of the building should be fire resistant with regard to failure of 120 
minutes. The maximum area of a fire compartment, according to 
article 2.105, is 1000 m2. In general, with the use of a sprinkler 
system, a larger fire compartment is accepted. The general floor 
area of the building is 1080 m2, but without the balconies this is 
less than 1000 m2. So one fire compartment per floor is sufficient 
for the building. The walking distance to the escape route should 
not be greater than 30 meters, but in this building the maximum 
distance between the corner of the building and the core is not 
greater than 20 meters. The escape route needs to be smoke 
free, so the stairwell needs to be smoke free. The building code 
requires that in residential buildings, higher than 100 meter, there 
should be an overpressure system. The escape stairwell needs 
to be divided into vertical segments. In high-rise buildings the 
height of a vertical segment is between 50 to 70 meter, so the 
building has to have three vertical segments in the escape stair-
well. The municipality of Rotterdam demands that there has to be 
two fire elevators, the reason for that is, if there is maintenance 
in one of the elevators, there is always one elevator available for 
escape. Therefore, the two elevators are in two separate shafts.

FIRE SAFETY
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fig. 8.14 Fire escape route
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In high-rise buildings vertical transport is very important, users 
have to be able to go easily and quickly to their destination. 
There are two special fire elevators, which can also be used for 
normal transportation. The other elevators are special magnetic 
elevators. Designed to eliminate the need for hydraulics or coun-
terweights, cables, and pulley systems, the elevators are faster, 
safer, environmentally friendly, and more efficient than conven-
tional systems. The special ThyssenKrupp© magnetic elevator 
can move vertically and also horizontally. Therefore it is possible 
to have more than one elevator in a shaft. In the building there is 
one shaft where two elevators can be next to each other. There 
are multiple elevators in the shaft, and they move both ways.  
Because it is possible to move horizontally, only one shaft in the 
building is needed to transport the users. The elevators are fast 
enough (20 m/s) to transport all the users in the building. To-
gether with the fire elevators, the magnetic elevators ensures that 
there is enough capacity to transport. The horizontal shifting is 
possible every 8 meters.

ELEVATORS

fig. 8.15 Artist impression magnetic elevator

fig. 5.15 Artist impression magnetic elevator
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fig. 8.16 Concept elevators
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VIEW
A characteristic of a static building is a view which is always to-
wards the same environment. Of course it changes daily and 
seasonly, but the direction you look at is always the same. One 
of the main features of the building is the changing view during 
the day. Due to the rotation of the building during a day, the view 
changes during the day. Inside the building the view is 360 de-
grees, so everyday you can see the whole environment. This is 
one of the best features of this building.

ENERGY GENERATION
During the design process of the building, the use of green energy 
sources has been an important design factor. In fact, the building 
has to use these energy sources in the best way. Therefore the 
design is based on the generation of wind and solar energy. The 
generation of these sources is sought to use at its best possible 
way. This results in a building where the energy sources are a key 
factor. The building is designed so that the energy sources can 
be used in a good way. 

INTERIOR
The rotation of the building has consequences for the interior 
and the layout of the tower. The floor plan has no north arrow. 
This means that the place where the sun enters the building, and 
where not, is known. Therefore the ‘rooms’ can be placed at their 
best way. An office wants only daylight, and no sunlight ( moni-
tors are not disturbed by the sunlight). There is no sun shading 
needed on the three sides of the facade where the sun does not 
enter directly. This results in an open view from the interior to the 
exterior.

The building, The View, has an innovative design which results in 
a lot of new features in the design of skyscrapers.

FORM
The form of the tower is not a general form. Three floors have 
been left open to place wind turbines to generate wind power. 
Therefore the building is split into four parts. However, the form is 
designed as a unity. The flat surface of the sun-facade strength-
ens the curved facade of the other three sides of the facade. The 
diamond shapes of the panels are dynamic, which results in a 
dynamic form of the solar panel facade. 

ROTATION
The main feature of the building The View is the rotation of the 
tower. The rotation results in an innovating building design. The 
rotation of the tower has never been done in this way. The whole 
tower is rotating, and not the floors separately. The rotation of the 
building is accompanied with a lot of new features. It results in a 
new way of designing. Therefore innovative designs can occur. 
The building rotates continuously during the day. In one day the 
building rotates 360 degrees. The position of the building is rel-
atively the same at the same time everyday. So everyday at five 
o’clock the building is positioned at the same place. 

APPEARANCE
The appearance of the building changes over time due to the 
rotation of the tower. This results in a dynamic appearance during 
the day. The tower rotates very slowly so during an hour the tow-
er rotates 4 meters (at the facade). Therefore the elevation of the 
building changes continuously. This complements the dynamic 
appearance of the building. The solar panels on the sun facade 
are also changing during the day. They are always ‘facing’ the 
sun, therefore the appearance of the solar faced changes during 
the day. At night, the panels can be controlled by the users which 
causes another dynamic appearance of the building. 
The technical concept of the building is showing on the outside, 
the technical floors are recognisable from the outside. The rota-
tion of the building and the movement of the panels strengthen 
the technical appearance.

FEATURES

fig. 9.1 Impression from the north-west
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The yield of the solar energy and the wind energy is being used 
to provide electricity for the tower. Due to the flexible interior and 
functions over time, the exact amount of energy that will be used 
is difficult to estimate. With the yield of the wind power and the 
sun power, the building is for 67% provided of energy. Remarks 
for this are that the energy which has to be used for the rotation 
of the building is not taken into account. Therefore, the wind en-
ergy is only calculated for the turbines at the edges. Expected 
is that this revenue could full fill for the energy supply for the 
rotation.

VACANCY
The other second degree research question of this project is the 
following. How can the flexibility, multi-functionality and adapt-
ability of buildings resolve and prevent the vacancy of buildings? 
The vacancy is more and more a threat for the lifecycle of a build-
ing. Therefore, a building has to be designed in a way where this 
vacancy is not an option. In order to create a building which is 
able to survive the test of time, the building has to meet the re-
quirements of the use and user of the building.

The layout of the floor plans have to be designed in a way that 
a change of the use or users is possible and can be accommo-
dated. Therefore, the layout have to be flexible and adaptable for 
these changes. This has effects on the design of the interior. The 
interior has to be designed so, that the floor plan is ‘free’ from 
obstructing elements.

In the design of the layout have to be fixed elements in the design 
for installations etc. It is important to centre these installations at 
one or two places in order to create a ‘free’ floor plan. Another 
fixed element is the structure, the structure is centred as much 
as possible and situated in the facade. The water supply and 
sewerage are situated in the installation shafts, this leads to the 
positioning of the bathrooms, kitchens etc. nearby the shafts. 

The rest of the interior can be filled with flexible panels in order 
to achieve an adaptable interior over time. These panels accom-
modate changes in the requirements of the use and users. The 
panels can be placed in a grid over the floor plan. Double floors 
accommodate the flexibility of the interior. There is a structural 
part, and a flexible part. The flexible part houses the pipes for the 
installations (electricity, water, sewerage etc.), and the fixation of 
the panels.

The flexibility and adaptability over time prevents the building of 
becoming vacant. Multi-use is accommodated in this building in 
order to use the building the whole day. Offices are used during 
the day, at night associations and clubs can use the office spac-
es.

COLLABORATION
The collaboration between two students is one of the main as-
pects of this project. The collaboration can result in difficulties 
during the design process. At the other hand, the collaboration 
can complement the design process of a building. A good use of 
a 3D-model is important when designing complex buildings. The 
use and the process of the 3D-model has to be determined in 
advance to prevent the designing of problems during the design 
process. When this is done well, the collaboration is an added 
value to the design process.

TIME
The new dimension time becomes an important factor for the 
design of the tower. The growing demands and requirements for 
a building results in buildings which does not meet the require-
ments over time. When a building is designed so that it is able to 
adapt to changes and meet the requirements, it is able to survive 
the test of time. The designer has to take the dimension time 
into account during the design process. Therefore, the dimension 
time creates a new way of designing. When the dimension time 
is considered in a design, the building is able to survive the test 
of time.

SUSTAINABLE ENERGY
One of the second degree research questions is: How can the 
energy yield of sustainable energy resources be optimised in 
buildings? The generation of energy, and the use of sustainable 
energy resources (wind, sun) have been taken into account from 
the beginning of the design process. This results in a significantly 
higher yield from these resources. 

One part of the facade is dedicated to the generation of solar en-
ergy. The building is rotating in order to make sure that the solar 
panels on that facade are always facing the sun. The panels are 
always facing the sun and perpendicular to the sun’s position. 
This tracking of the solar panels results in 25.2% more yield then 
when the same amount of solar panels are not tracked, but at 
a fixed place. This shows that when solar panels are tracked, 
the energy yield is significantly higher then when the panels are 
fixated. 

In order to generate wind energy, the speed of the wind have to 
be as high as possible. Therefore, whole floors have been left 
empty in order to place wind turbines. When the edges of the 
floors are rounded off to create a Venturi effect, the wind speed is 
increased with 24%. The vertical wind turbines are placed all over 
the empty floors. Only the windmills at the edges of the floors 
have been taken into account. This means that the windmills in-
side the edges are causing a higher amount of energy. Therefore 
the yield will be higher. 
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FURTHER RESEARCH
The rotation of the building creates a couple of difficulties in the 
design. This aspects of the building can/has to be developed 
further. Further research can be done on this aspects. 
The structure of the building is complex. The rotation creates a 
dynamic building, the structure of the tower has to be able to 
rotate. In this project rules of thumb are used in order to calculate 
the structure. In this design a lot of space is reserved for struc-
tural elements. The structure can be calculated more precisely.
The rotation effects the connection of the installations. The con-
nections of the installations between the tower and the base 
have to be rotating. In this project the principle of these connec-
tions are designed. Further research can be done on this subject. 
The main thing for further research is how to rotate the tower. 
The principle is explained in this project, no calculations have 
been made. Space is reserved for the rotation machines and the 
installations.

ROTATION
The rotation of the building has a lot of positive effects. Not only 
causes the rotation of the tower a significant higher energy yield, 
but also introduces a new way of designing. The views from in-
side the building are rotating also 360 degrees, this means that 
the view is dynamic and that the whole environment can be seen 
during the day. The rotation creates a dynamic appearance of the 
building. The appearance of the building is technical and this is 
strengthened by the rotation of the tower. Due to the rotation, the 
solar panel facade is always facing the sun. This means that the 
tower has no north-arrow. The position where the sun enters the 
building is always known. This can be used in the interior design. 
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POSSIBILITIES/ADVANTAGES
The collaboration between two students brings a lot of advantag-
es and possibilities during the design process. It is a challenge 
to work together in a way which a building is designed which 
meets both of the requirements of the designers. When two peo-
ple are collaborating, it is easy to discuss ideas for the design 
and bring the ideas to a next level. For example, when one of the 
collaborates gets a good idea for the design, the other person 
can respond to it and develop it further. This means that design 
ideas can be developed working together and discussing it. The 
collaboration can result in complex building designs.

CHALLENGES/DIFFICULTIES
Off course the collaboration creates challenges during the design 
process. The main challenge is how to get the 3D-model to work 
smoothly during the design process. In the beginning we were 
looking for the best way to do this. After trying some things out, 
we think that we used the 3D-model in a good way to comple-
ment the design process.  
During the design process, discussions can arise. This is natural 
working together. It is important to handle these well. You have to 
be open minded in the discussions and listen to the other ones 
opinion. The discussions have to have a positive vibe in order to 
take it to the next level of the design. The discussions can lead to 
discrepancies in the process. But when it is handled well, beau-
tiful ideas and designs can be created. This can complement the 
design and take it to the next level.

The possibilities are greater then the difficulties of collaboration. 
We can recommend it to anyone as long as it is discussed how 
to run the design process beforehand and the participants have 
the same goals and ambitions. 

The collaboration between two students forms an extra dimen-
sion to the graduation project. The collaboration causes advan-
tages and challenges during the design process. To let the col-
laboration run smoothly, at the beginning some things have to be 
clear for both of the participants. This means that they have to 
have the same goals and ambitions for the building design and 
the design process. Before the designing of the building starts, 
some guidelines have to be determined. The design process and 
the research have to be created and clarified. When this is stated 
and set put, the actual designing and research can start. 

FRAMEWORK
One of these guidelines is the bifurcation of the research ques-
tion. This results in two second degree research questions which 
the students one each are researching. In this project these re-
search questions were basically resulting in the splitting of the 
exterior and interior design of the building. This splitting has to 
be made clear in order to prevent conflicting during the design 
process. At first the design process, how the collaboration would 
work during the designing, is clarified by the students. This cre-
ates a clear view on what the student has to do and design. To 
conclude, it is important to create a framework for the design 
process for the collaboration.

3D-MODEL
When collaborating, the use of a clear 3D-model is important. 
At the beginning we made clear how we wanted to use the 
3D-model. We chose the software which in our opinion would 
work the best with collaborating and is able to design a para-
metric building, Rhino and Grasshopper. Grasshopper has the 
advantage of using scripting components which are connected 
with lines. Therefore, two script of the interior and exterior can be 
connected easily. During the design process the designing is split 
into two parts, the exterior and interior. At first the base form of 
the building was designed in order to develop the design further, 
the exterior and interior. So both the interior and exterior had a 
framework for designing. After the designing, it is easy to con-
nect the two to create a ‘whole’ building design whereafter the 
rotation could be scripted. So when in the beginning the process 
of the use of the 3D-model is clear, there should not be a lot of 
difficulties with the collaboration in the model. 

REFLECTION COLLABORATION



160 CONCLUSION|

This project is a result of a collaboration between two students, 
where the process was an intensive cooperation. The graduation 
project started full of ambition, with the aim of creating a building 
which is fully adaptable and rotating. It was a challenge to com-
ply with these goals, but I think the result is impressive. At this 
moment there is no building in the world which is fully rotating 
according to the sun. During the process, the design is refined 
to get the final design. Because two people could work on this 
project, a complex building was possible.

I have experienced the collaboration as very pleasant, by working 
together you always have an additional opinion. It is also possible 
to help each other where needed. In any collaboration between 
different people there are disagreements. But in this project there 
where a few disagreements, which results in some discussion, 
but mostly about small details. In broad terms we had the same 
ideas about the design. The main reason the collaboration went 
so well, was that from the beginning we had the same goals. 
From the beginning we wanted to create a skyscraper, which 
responds to the sun and wind. 

Sometimes the script in Grasshopper was challenging, it did not 
functions directly how it should be. There where times that hours 
where spend on just a little part of the script that did not work. 
But eventually the scripts are running how they should be. It was 
an advantage that it was possible to have a second opinion, who 
could look at the script with an open mind. 

To conclude, I have learned a lot during my graduation. And I 
believe that the final design is something to be proud of.

MARISSA VAN DE WATER

REFLECTION 
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REFLECTION
MARIETTE VAN DE WATER

The design of a revolutionary rotating, dynamic and adaptive sky-
scraper is the result of this graduation project. The collaboration 
between two students during this project gives a new dimension 
to the design process. At the beginning we started with the same 
goals of what we were trying to achieve. We wanted to create the 
same type of building with the same ambitions. The main goal 
was to create a dynamic and adaptive skyscraper to the use, 
user and the environment. The complexity of the ambition of this 
building type results in a demand for collaboration. Due to the 
collaboration, a complex building design was possible.

The collaboration ran very smoothly during the design process. 
On one hand this is devoted to the fact that the two students are 
twins. At the other hand, we made clear from the beginning who 
does what. The general ambition is the same. Of course there 
were some bumps in the road during the collaboration. This was 
mostly about the smaller details of the design or something like 
that. The general design and ideas corresponded during the de-
sign process. I think this is the most important aspect of collab-
orating, that you work towards the same goals. One of the main 
advantages of collaboration is that you always have a second 
opinion about the design. 

Working with the 3D-model and Grasshopper was sometimes 
challenging. Sometimes you were working on a script for hours 
trying to achieve something, but it did not work in the right way. 
There was a bug in the definition or one of the connection lines 
between the components was wrong and the whole script was 
therefore not working. In the end, after working on it together, we 
accomplished to get it to work. Which was one of the fun things 
of this project to achieve, finally a script which was working.

This year has been challenging and I have learned a lot, about 
collaborating, designing, using grasshopper and so on. In my 
opinion the end result of the design is revolutionary and creates a 
new type of architecture. A result to be proud off.
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CALCULATION WIND POWER
The calculation of the wind power is calculated in collaboration 
with Flexmill© wind turbines. For each opening with turbines, the 
average yield is calculated. 
 

De onderzijde van de wolken krabber heeft totaal 25 Flexmills type 8. De eerste laag van de wolken krabber heeft totaal 30 Flexmills type 8. De eerste laag van de wolken krabber heeft totaal 28 Flexmills type 8.

Aanname gedaan van een windmolen die achter een andere windmolen staat dat deze dan nog 20% oplevert.

Onderkant en de wind uit het noorden. (Hoogte +/- 15 meter) Midden opening en de wind uit het noorden. (Hoogte +/- 103) meter Onderkant en de wind uit het noorden. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

12 100 6200 74.400 16 100 6260 100.160 16 100 7020 112.320

13 20 1240 16.120 14 20 1252 17.528 12 20 1404 16.848

90.520 kWh/jaar 117.688 kWh/jaar 129.168 kWh/jaar

Onderkant en de wind uit het noord-oosten. (Hoogte +/- 15 meter) Midden opening en de wind uit het noord-oosten. (Hoogte +/- 103) meter Onderkant en de wind uit het noord-oosten. (Hoogte +/- 116 meter)

Onderkant en de wind uit het noord-westen. (Hoogte +/- 15 meter) Midden opening en de wind uit het noord-westen.(Hoogte +/- 103) meter Onderkant en de wind uit het noord-westen. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

12 100 6200 74.400 13 100 6260 81.380 13 100 7020 91.260

13 20 1240 16.120 17 20 1252 21.284 15 20 1404 21.060

90.520 kWh/jaar 102.664 kWh/jaar 112.320 kWh/jaar

Onderkant en de wind uit het westen. (Hoogte +/- 15 meter) Midden opening en de wind uit het westen. (Hoogte +/- 103) meter Onderkant en de wind uit het westen. (Hoogte +/- 116 meter)

Onderkant en de wind uit het oosten. (Hoogte +/- 15 meter) Midden opening en de wind uit het oosten. (Hoogte +/- 103) meter Onderkant en de wind uit het oosten. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

10 100 6200 62.000 11 100 6260 68.860 12 100 7020 84.240

15 20 1240 18.600 19 20 1252 23.788 16 20 1404 22.464

80.600 kWh/jaar 92.648 kWh/jaar 106.704 kWh/jaar

Onderkant en de wind uit het zuid-oosten. (Hoogte +/- 15 meter) Midden opening en de wind uit het zuid-oosten. (Hoogte +/- 103) meter Onderkant en de wind uit het zuid-oosten. (Hoogte +/- 116 meter)

Onderkant en de wind uit het zuid-westen. (Hoogte +/- 15 meter) Midden opening en de wind uit het zuid-westen.(Hoogte +/- 103) meter Onderkant en de wind uit het zuid-westen. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

13 100 6200 80.600 17 100 6260 106.420 15 100 7020 105.300

12 20 1240 14.880 13 20 1252 16.276 13 20 1404 18.252

95.480 kWh/jaar 122.696 kWh/jaar 123.552 kWh/jaar

Onderkant en de wind uit het zuiden. (Hoogte +/- 15 meter) Midden opening en de wind uit het zuiden. (Hoogte +/- 103) meter Onderkant en de wind uit het zuiden. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

9 100 8780 79.020 10 100 6260 62.600 10 100 7020 70.200

16 20 1240 19.840 20 20 1252 25.040 18 20 1404 25.272

98.860 kWh/jaar 87.640 kWh/jaar 95.472 kWh/jaar

Windsnelheid in Opbrengst: Flexmill 8

meters per seconde. Windkracht kWh/jaar Doordat het gebouw draait is nooit met zekerheid te zeggen hoeveel windmolens vol in de wind staan. Daarom gebruiken we de gemiddelden van de turbines 

5 3 1.300 per richting

6 4 2.200

7 4 3.500 Gemiddelde opbrengst van de turbines op de onderste laag is: 91196 kWh/jaar

8 5 5.000 Gemiddelde opbrengst van de turbines op de middelste laag is: 104667 kWh/jaar

9 5 6.800 Gemiddelde opbrengst van de turbines op de bovenste laag is: 113443 kWh/jaar

10 5 9.000

11 6 7.012 Totale opbrengst van de windturbines gemiddeld per jaar is: 309306 kWh/jaar

12 6 9.198

13 6 11.594

14 7 14.606

15 7 17.832

16 7 21.804

17 7 25.982
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De onderzijde van de wolken krabber heeft totaal 25 Flexmills type 8. De eerste laag van de wolken krabber heeft totaal 30 Flexmills type 8. De eerste laag van de wolken krabber heeft totaal 28 Flexmills type 8.

Aanname gedaan van een windmolen die achter een andere windmolen staat dat deze dan nog 20% oplevert.

Onderkant en de wind uit het noorden. (Hoogte +/- 15 meter) Midden opening en de wind uit het noorden. (Hoogte +/- 103) meter Onderkant en de wind uit het noorden. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

12 100 6200 74.400 16 100 6260 100.160 16 100 7020 112.320

13 20 1240 16.120 14 20 1252 17.528 12 20 1404 16.848

90.520 kWh/jaar 117.688 kWh/jaar 129.168 kWh/jaar

Onderkant en de wind uit het noord-oosten. (Hoogte +/- 15 meter) Midden opening en de wind uit het noord-oosten. (Hoogte +/- 103) meter Onderkant en de wind uit het noord-oosten. (Hoogte +/- 116 meter)

Onderkant en de wind uit het noord-westen. (Hoogte +/- 15 meter) Midden opening en de wind uit het noord-westen.(Hoogte +/- 103) meter Onderkant en de wind uit het noord-westen. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

12 100 6200 74.400 13 100 6260 81.380 13 100 7020 91.260

13 20 1240 16.120 17 20 1252 21.284 15 20 1404 21.060

90.520 kWh/jaar 102.664 kWh/jaar 112.320 kWh/jaar

Onderkant en de wind uit het westen. (Hoogte +/- 15 meter) Midden opening en de wind uit het westen. (Hoogte +/- 103) meter Onderkant en de wind uit het westen. (Hoogte +/- 116 meter)

Onderkant en de wind uit het oosten. (Hoogte +/- 15 meter) Midden opening en de wind uit het oosten. (Hoogte +/- 103) meter Onderkant en de wind uit het oosten. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

10 100 6200 62.000 11 100 6260 68.860 12 100 7020 84.240

15 20 1240 18.600 19 20 1252 23.788 16 20 1404 22.464

80.600 kWh/jaar 92.648 kWh/jaar 106.704 kWh/jaar

Onderkant en de wind uit het zuid-oosten. (Hoogte +/- 15 meter) Midden opening en de wind uit het zuid-oosten. (Hoogte +/- 103) meter Onderkant en de wind uit het zuid-oosten. (Hoogte +/- 116 meter)

Onderkant en de wind uit het zuid-westen. (Hoogte +/- 15 meter) Midden opening en de wind uit het zuid-westen.(Hoogte +/- 103) meter Onderkant en de wind uit het zuid-westen. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

13 100 6200 80.600 17 100 6260 106.420 15 100 7020 105.300

12 20 1240 14.880 13 20 1252 16.276 13 20 1404 18.252

95.480 kWh/jaar 122.696 kWh/jaar 123.552 kWh/jaar

Onderkant en de wind uit het zuiden. (Hoogte +/- 15 meter) Midden opening en de wind uit het zuiden. (Hoogte +/- 103) meter Onderkant en de wind uit het zuiden. (Hoogte +/- 116 meter)

Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,68 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 8,7 m/sec. Aantal Flexmills type 8 % in de wind kWh/jr Totaal kWh/jr bij 9,1 m/sec.

9 100 8780 79.020 10 100 6260 62.600 10 100 7020 70.200

16 20 1240 19.840 20 20 1252 25.040 18 20 1404 25.272

98.860 kWh/jaar 87.640 kWh/jaar 95.472 kWh/jaar

Windsnelheid in Opbrengst: Flexmill 8

meters per seconde. Windkracht kWh/jaar Doordat het gebouw draait is nooit met zekerheid te zeggen hoeveel windmolens vol in de wind staan. Daarom gebruiken we de gemiddelden van de turbines 

5 3 1.300 per richting

6 4 2.200

7 4 3.500 Gemiddelde opbrengst van de turbines op de onderste laag is: 91196 kWh/jaar

8 5 5.000 Gemiddelde opbrengst van de turbines op de middelste laag is: 104667 kWh/jaar

9 5 6.800 Gemiddelde opbrengst van de turbines op de bovenste laag is: 113443 kWh/jaar

10 5 9.000

11 6 7.012 Totale opbrengst van de windturbines gemiddeld per jaar is: 309306 kWh/jaar

12 6 9.198

13 6 11.594

14 7 14.606

15 7 17.832

16 7 21.804

17 7 25.982
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WIND ROSES
http://www.knmi.nl/klimatologie/windrozen/index.cgi

Januari Februari March April

May June July August

September October November December
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Januari Februari March April

May June July August

September October November December
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CALCULATION SOLAR ENERGY
The solar energy is calculated with Sunny Designweb (http://
www.sunnydesignweb.com/sdweb/#/Home). This calculation is 
with fixed panels, 35 degrees to the south. The yield for these 
solar panels is 496.32 MWh.
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CALCULATION SOLAR ENERGY
The solar energy is calculated with Sunny Designweb (http://
www.sunnydesignweb.com/sdweb/#/Home). This calculation is 
with tracked panels. The yield for these solar panels is 621.45 
MWh.
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http://www.rotterdam.nl/Clusters/Stadsontwikkeling/Docu-
ment%202014/Bouwen/2012-98%20Wijziging%20bijlage%20
1%20behorende%20bij%20de%20Bouwverordening%20Rot-
terdam%202010.pdf

PARKING ROTTERDAM
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PARKING NEN2443
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NEN 6082
Bouwbesluit artikel 2.9
http://www.bouwbesluitonline.nl/Inhoud/docs/wet/bb2003_nvt/
artikelsgewijs/hfd2/afd2-2
http://homepage.tudelft.nl/f2n51/01_Vluchtwegen.pdf
http://www.rijksoverheid.nl/bestanden/documenten-en-pub-
licaties/rapporten/2003/01/01/hoogbouw-eisen-en-richtlij-
nen-brandveiligheid/w601.pdf

FIRE SAFETY 
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REGELS BRANDVEILIGHEID ROTTERDAM

BRANDWERENDHEID MET BETREKKING TOT BEZWIJKEN
In het Bouwbesluit wordt volgens artikel 2.9 vereist dat de hoofddraagconstructie van een gebouw waarvan een vloer van een verblijfsgebied dat 
hoger ligt dan 13 meter boven meetniveau, een brandwerendheid met betrekking tot bezwijken heeft van 120 minuten. Een reductie van 30 minuten 
is toegestaan, zowel voor een kantoorfunctie als voor een woonfunctie als de permanente vuurbelasting minder is dan 500 MJ/m2.
Hoewel het Bouwbesluit in feite geen aanvullende eisen voor dit onderdeel toestaat, moet worden geconstateerd dat dit wel degelijk gebeurt in de 
lokale richtlijnen. Bovendien zijn deze voor dit aspect verschillend ingevuld.
-  Rotterdam staat geen reductie toe bij gebouwen hoger dan 100 meter. Bij kantoorgebouwen met een hoogte tussen 70 en 100 meter 
wordt wel een reductie (30 minuten) toegestaan bij lage permanente vuurbelasting. Bij woongebouwen in dezelfde hoogtecategorie wordt een 
reductie van 30 minuten uitsluitend toegestaan als een gecertificeerde sprinklerinstallatie wordt toegepast. 

BRANDWERENDHEID VAN DE GEVEL 
In het Bouwbesluit, artikel 2.93, wordt vereist dat geveldelen boven de 13 meter een bijdrage tot brandvoortplanting hebben die voldoet aan klasse 
2. Voor de gevel tot 13 meter is klasse 4 in beginsel toegestaan. Als enige gemeente stelt Den Haag aanvullende eisen aan de gevelafwerking van 
hoge gebouwen. 
- Rotterdam stelt geen aanvullende voorwaarden. 

BEPERKING VAN UITBREIDING VAN BRAND
De maximale oppervlakte van een brandcompartiment is volgens het Bouwbesluit, artikel 2.105, 1000 m2. In het algemeen wordt bij toepassing 
van een sprinklerinstallatie een groter brandcompartiment geaccepteerd. Daarom is bij het vergelijken van de lokale richtlijnen gekeken naar de 
maximale grootte van brandcompartimenten in samenhang met de eis voor een gecertificeerde sprinkler installatie. Alle drie de gemeenten geven 
richtlijnen eis voor een sprinklerinstallatie maar de eisen verschillen in details. 
- Rotterdam eist voor kantoorgebouwen boven de 70 meter een sprinkler van het type ‘fast-  quick response’. Voor woongebouwen boven 
de 100 meter is in Rotterdam een ‘fast-quick response’ sprinkler vereist. Aan woongebouwen tot 100 m worden geen bijzondere eisen  
gesteld.

Wat betreft grootte van brandcompartimenten zien we het volgende:
- Rotterdam stelt alleen eisen aan de maximale grootte van een brandcompartiment voor woongebouwen tussen de 70 en 100 meter, die 
niet voorzien zijn van een sprinkler installatie. De maximale grootte van het subbrandcompartiment is dan 500 m2. Voor de overige gebouwcat-
egorieën is volgens de richtlijnen een sprinkler vereist en is een vergroting van de brandcompartimenten toegestaan. Een bovengrens wordt niet 
genoemd. 

INRICHTING VAN ROOKVRIJE VLUCHTROUTES
Boven op de eisen die in het Bouwbesluit afdeling 2.19 worden gesteld aan de inrichting van rookvrije vluchtroutes, zijn in de lokale richtlijnen voor 
hoogbouw aanvullende voorzieningen vereist aan een trappenhuis als daardoor een rookvrije vluchtroute voert. In het algemeen wordt vereist dat 
alle trappenhuizen waardoor een rookvrije vluchtroute voert, voorzien zijn van een overdrukinstallatie. Maar er zijn afwijkingen: 
- Rotterdam eist bij woongebouwen pas boven 100 meter hoogte een overdrukinstallatie. Voor kantoorgebouwen wordt deze eis al vanaf 
50 meter gesteld wordt. 

Een ander beoordelingsaspect is het verticaal segmenteren van trappenhuizen. Bedoeld wordt dat vluchttrappenhuizen in segmenten verdeeld 
worden door middel van rookwerende scheidingen. De achtergrond van deze eis is dat het bij hoge gebouwen moeilijk is om voldoende overdruk te 
realiseren. Een getrapte inblaas van lucht door slimmere installaties wordt dan ook als gelijkwaardig gezien. 
- Rotterdam houdt als richtlijn aan dat een vluchttrappenhuis in verticale rooksegmenten van 50 tot 70 meter moet worden verdeeld. Een 
vluchttrappenhuis van 130 meter hoogte zou dus twee segmenten kunnen bevatten van bijvoorbeeld elk 65 meter. 

VOORKOMEN EN BEPERKEN VAN BRAND
In artikel 2.184 van het Bouwbesluit staat dat een gebouw met een verblijfsgebied hoger dan 20 meter een brandweerlift moet hebben. Het aantal 
brandweerliften is afhankelijk van de af te leggen loopafstand tussen een rookcompartiment en lift (voor utiliteitsbouw in het algemeen gesteld op 75 
meter en bij woningen 90 meter).
In de richtlijnen van de drie grote gemeenten wordt thans geëist dat er in hoge gebouwen ten minste twee brandweerliften zijn, ongeacht de loopaf-
stand naar deze lift. Als reden wordt genoemd dat als er onderhoud gepleegd wordt aan één van de brandweerliften men de beschikking heeft over 
de andere brandweerlift.
Wat betreft de uitvoering er afwijkende eisen per gemeente:
- Rotterdam eist naast de aanwezigheid van minimaal twee brandweerliften, dat in gebouwen hoger dan 100 meter de brandweerliften in 
aparte schachten zijn opgenomen. Verder geldt hier de eis dat brandweerliften voorzien zijn van voorportalen. 

BESTRIJDEN VAN BRAND
Een droge blusleiding wordt in het Bouwbesluit artikel 2.191 vereist voor gebouwen met een verblijfsgebied boven de 20 meter. 
- Rotterdam accepteert een droge blusleiding met een pomp voorzien van noodstroom voor gebouwen tot 100 meter. Boven de 100 meter 
wordt een hoge-druk brandblusinstallatie vereist. 

BRANDVEILIGHEIDSINSTALLATIES
Eisen met betrekking tot brandveiligheidsinstallaties worden gegeven op basis van de gemeentelijke bouwverordening. In het Model-bouwverorden-
ing wordt voor kantoorgebouwen met het hoogste verblijfsgebied op meer dan 50 meter boven meetniveau een automatische brandmeldinstallatie 
met gedeeltelijke bewaking alsmede een automatische ontruimingsinstallatie voorgeschreven. Voor woontorens worden geen aanvullende eisen 
geregeld in de Model- bouwverordening. De lokale richtlijnen gaan hier gedetailleerder op in:
- Rotterdam wijkt wat betreft kantoorgebouwen niet van de algemene eis af ten aanzien van de aanwezigheid van een brandmeldinstallatie. 
Een brandmeldinstallatie in woongebouwen wordt vereist als het gebouw hoger is dan 100 meter. Wat betreft ontruimingsinstallaties   
eist Rotterdam in hoge kantoorgebouwen een type A installatie met gesproken woord. Voor woongebouwen wordt een type A installatie vereist in 

gebouwen boven de 100 meter. 
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APPENDIX
DETAIL SOLAR PANELS
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DETAIL FACADE







THE VIEW
The View is a rotating and adaptive skyscraper, which is able 
to adapt  to  survive the test of time. It is able to generate 
green energy from the sun and the wind. To use the opti-
mum of the sun , one part of the facade, filled with pv-cells, 
is rotating towards the sun during the day. The solar pan-
els are tracked so they are always perpendicular to the sun.
In the tower, floors have  been omitted to place wind turbines in 
order to generate wind energy. At the other hand, the building in-
terior is able to adapt to the change of demands and requirements 
of the use and users. Therefore the interior is flexible and pro-
vides for mixed-use and multi-use of the building. A revolution-
ary dynamic skyscraper is created which rotates and is adaptive.


