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ABSTRACT

[1] Vertical farm in Singapore

Not far away from Eindhoven city center is 

located GGz Eindhoven, which is one of 

the oldest, still functioning mental health 

institutions in the Netherlands. Since its 

establishment is has been providing mental 

health support to its clients, who either live 

at the GGzE premises or visit it on daily 

basis. GGzE provides various types of ther-

apy and horticular therapy is one of them. 

However, its current scope can be seen as 

unsatisfactory and there is a potential for 

developments. 

The project is a design for a vertical farm, 

which apart from typical food production 

and plants cultivation, offers spaces for 

recreation and human wellbeing. It is a 

factory for plants, where clients has oppor-

tunities to interact with each other as well 

as people coming from outside. What is 

more, they are also able to acquire new 

skills that are necessary for their recovery. 

Taking care of plants has mental healing 

capabilities. The project is therefore a mix 

of what is needed for people to feel better 

and more relaxed. In addition, the project 

is responsible for technologically advanced 

food production, what in case on the 

Netherlands is very important. The country, 

despite its very limited available land, is 

the second biggest exporter of agricultural 

goods. Therefore, in order to maintain the 

high level of agricultural production, the 

vertical farm is a solution for the future. 

The project takes advantage of various 

technologies available for highrise struc-

tures. It is a sustainable, well ventilated 

vertical greenhouse, which is capable of 

energy production and water re-use. 





PREFACE

[2] GGz Eindhoven

At the time of choosing the “Mind, Movement 

& Perspective” graduation studio, my vision 

of what my final product could look like was 

very unclear. The idea of working on the 

premises of a well established mental health 

institution gave me hopes that my project will 

have a meaningful impact on the GGzE cli-

ents. At first, my impression was that I would 

be designing a rather typical healthcare 

building. However, it was soon after the first 

site analysis was conducted that I discovered 

that the site has much more potential than I 

was expecting and that my project could in 

fact be very unconventional. 

Working on site analysis, conducting theo-

retical research and getting deeper into the 

literature helped me to discover my interest 

in horticular therapy. Gradually I started 

understanding the actual role that plants play 

in our daily existence. In a way, I envisioned it 

by re-watching Avatar movie. On the planet 

of  Pandora the Na’vi tribe was fully aware of 

the benefits of nature and was making a full 

use of its properties.  Their harmonious con-

nection with roots, leafs and branches made 

them dependant on each other. They used 

nature as a healing factor and worshiped it 

at all possible occasions. What can be seen 

as just a science fiction movie is in fact very 

true here on Earth. We might not be living on 

trees and connecting our bodies physically 

to plants. But as it was on Pandora, also on 

Earth the nature is the prime source of good 

physical and mental health. 

The primary research made a solid back-

ground for what I later called a Sky Farm. By 

getting to know the characteristics of plants 

and technologically advanced farming meth-

ods, I decided to design a building, which 

will be not only aesthetically pleasing but 

fully functional and impactful. Similarly to the 

complexity of nature, the design had to be 

complex and comprehensive in its character. 

In such a way a vertical farm was born – a 

place where faming, therapy and leisure fulfil 

each other. I hope that the proposed design 

will be received with a similar excitement that 

I had during the entire design process.  

Przemyslaw Wilk

Eindhoven, April 2017
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INTRODUCTION
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This thesis is a result of a 7 months long 

graduation project in the faculty of Archi-

tecture, Design and Engineering at the 

TU/e. It has been made under the super-

vision and guidance of Professor Ir. Juliette 

Bekkering, Ir. Barbara Kuit and Ir. Sjef van 

Hoof. The main aim of this thesis was to 

investigate possibilities for increased daily 

contact with nature in an enclosed envi-

ronment. As a final result, a vertical farm 

with elements of a therapeutically garden, 

meeting areas, food market and recrea-

tional facilities was  proposed.

The research started with analysis of the 

wider site, which was the GGz Eindhoven. 

The initial research lead into a proposal for 

a masterplan of the entire area. Following 

the research on the wider scale, additional 

studies were done to investigate the site 

potentials. In such a way a specific location 

for the final individual project was chosen. 

GGz Eindhoven is a mental health insti-

tute located just outside the city center of 

Eindhoven. It has been running for over 

100 years now and its premises are located 

within a densely forested part of the city. 
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For over 100 years GGzE has been un-

dergoing various developments both in 

terms of its running structure as well as the 

site it occupies. Nowadays, the institute 

wants to promote itself as an open area 

and invites outsiders to use it premises 

on daily basis. The idea of integration of 

the clients with the wider public is strongly 

supported. Therefore, GGzE needed both 

a masterplan and a building that would be 

meaningful not only for the institute and its 

clients but also for the  general public. 

The final proposed project should be seen 

as a concept, which could be further de-

veloped. Described strategies and design 

offer new way of thinking about agricul-

ture and plants cultivation. The project is 

a showcase of advancement in farming 

technologies and aims in creating a space 

for integration and wellbeing. The food 

production is in fact its secondary function. 

The most important are the activities relat-

ed to farming and the benefits gained from 

them as described by the horticular therapy 

guidelines.  
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THEORETHICAL 
FRAMEWORK



The idea of harmonious fusion of plants 

and buildings, which is now being realised 

in the concept of treescraper, derives from 

the 1970s from the work of SITE research 

group as well as individuals such as Robert 

Venturi or Emilio Ambasz. Their main 

interest was to find solutions for green 

urban living. One of their theoretical 

projects “Highrise of Homes” proposed  

a vertical structure divided into smaller 

housing units, each with individual garden. 

SITE wanted to bring attention to the 

benefits of daily close contact with nature, 

no matter where people spend their time. 

Nowadays, the theoretical concepts of 

SITE are being realised as treescrapers 

– highrise residential structures with 

significant amount of greenery planted 

on each floor. What in the past was seen 

as a conceptual idea, now is becoming 

a necessity. High speed urbanization, 

decreasing space for green zones and 

environmental pollution create base for 

new research and actions.

Flower Tower in Paris by Edouard  François 

built in 2004 is one of the earliest 

examples of the treescraper structures. 

That 10 storey building is characterised by 

380 pots with bamboo plants lined up on 

building’s regular terraces. The intention 

of the architect was to give the tenants 

the feeling of a small, private city garden. 

In addition, high bamboo plants create 

shadow pattern and help in controlling the 

climate inside apartments. 

Another project, Bosco Verticale in 

Milan, designed by Stefano Boeri and 

completed in 2014, is in comparison to 

Flower Tower a much more sophisticated 

and well-thought through  design. Bosco 

Verticale is a complex of two towers 18 

and 27 floors high. Each floor features 

cantilevered terraces of 3.3m in depth, 

which hold around 20 000 plants, out 

of which 700 are big trees. What is 

particularly important, the plants and trees 

were carefully selected to ensure that the 

variety of vegetation keeps the building 

green for most of the year. The goal was 

to reproduce the equivalent of 1 hectare of 

forest vertically, with the attendant benefits 

of noise and pollution reduction, shading 

for cooling, and aesthetic enhancement. 

TREESCRAPER 
ESSAY SUMMARY
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[3] Flower Tower in Paris 

[4] Bosco Verticale in Milan  
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DUTCH AGRICULTURE 
PAST

Since the medival times the Dutch 

agriculture has been characterised by 

development of small farms with significant 

support from the public authorities. The 

first drainage programmes began already 

in the 10th century in the coastal polder 

regions. At first they were run by the 

aristocracy and the clergy, who setup farms 

of 15 to 20 ha. 

The 16th century marks the beginning 

of significant agricultural revolution. At 

the beginning of the 16th century, the 

agriculture production began to participate 

in commercial trading and took advantage 

of quickly developing water transport. The  

implementation of technical innovations 

such as windmills, fertilisation of meadows 

and cattle-breeding increased the 

productivity of agricultural labour. 

Rapid population growth, urbanisation 

level much higher than in other Western 

European countries and the creation 

of colonies created need for further 

developments in agricultural production. 

The 16th and 17th centuries are the 

times of extensive tobacco cultivation and 

beginning of trade with other European 

nations. 

Despite the advanced farming methods, 

agriculture kept developing for three 

centuries mainly around the coastal 

areas, leaving inland areas vastly 

underdeveloped.  Major changes in 

geo-political situation in Western Europe 

after the World War II led to radical 

changes in the interior regions.  After 

the war the Dutch public authorities 

implemented number of policies aimed at 

reducing economic and social disparities 

among farmers as well as making Dutch 

agriculture more profitable, less dependent 

on external factors and more competitive 

on the international scale.

9



[5] Tabacco plantation near Amersfoort in 1759, cooper engraving by Paul Liender

[6] The harvesting of the wheat crop in Zeeland, 17th century 
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DUTCH AGRICULTURE 
PRESENT

Nowadays, the Dutch agriculture focuses 

mainly on cereals production (wheat in 

particular) and feed crops. There is a well 

developed sector of vegetables and flower 

bulbs cultivation. Apart from open fields, 

the greenhouses play an important role in 

production of flowers and vegetables such 

as roses, tulips and sweet peppers. 

The agricultural production largely exceeds 

the nation’s food needs. The Netherlands 

is the second biggest exporter of agricultur-

al goods after the United States. In 2016 

the agricultural export exceeded 65 billion 

Euro and produced 17.5% of the total 

Dutch export. In total, agriculture creates 

10% of Dutch annual GDP and plays a cru-

cial role in daily life of number of citizens. 

Dutch agricultural products are exported 

to European countries (Germany 25%) but 

also to Russia, USA, Australia etc.   

Modern Dutch agriculture is character-

ised by rather small, family run farms (up 

to 20ha) and only mere 7% of farms are 

bigger than 50ha (what is seen as unu-

sual internationally scale bearing in mind 

the big export). Thanks to fertile soil, well 

developed irrigation systems  and exten-

sive automated production, the country’s 

agriculture is very efficient and the pres-

ence of technologically advanced green-

houses creates opportunities for production 

also in cold seasons.  What is more, the 

Netherlands invests significant resources 

in research and education with the Wage-

ningen University being the best agricul-

tural university in the world according to 

The National Taiwan Ranking. The coun-

try’s small territory creates a pressure on 

technological developments and efficiency 

to maintain the production size (current-

ly, 40% of available land is occupied by 

agriculture). 

11



[7] Tulips fields

[8] Venlo type greenhouse
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DUTCH AGRICULTURE 
FUTURE

In order to maintain the current high pro-

duction efficiency, the Dutch government is 

working on creating more sustainable and 

entrepreneur friendly agricultural environ-

ment.  The goal is to help to stimulate mul-

tifunctional agriculture, which apart from 

typical food production is also focused on 

providing care by developing so-called 

care farms. Also, the long lasting goal is 

to decrease the amount of land occupied 

by agriculture without the need to decrease 

the production levels.  

The future of Dutch agriculture is planned 

to rely on organic farming, which do not 

use chemical pesticides. The future of 

Dutch regulations predicts elimination of 

crop protection agents. Instead, by provid-

ing subsidies and technical support, farms 

will be obliged to try alternative measures 

for growing plants. Hydroponic way of 

growing plants is among favoured meth-

ods, that minimize the need for chemical 

protection agents and have significant 

impact on lowering the water usage. 

In terms of greenhouses usage, the gov-

ernmental aim is to reduce energy and 

gas consumption in the greenhouse sector. 

From 2020, all newly built greenhouses 

will have to be climate-neutral and be able 

to produce their own energy for heating, 

cooling and powering all the necessary 

systems. Therefore, various technologies 

are being developed such as geothermal 

applications, more efficient lamps, solar 

energy specifically designed for the use in 

greenhouses or systems for biofuels use. In 

addition, by 2030, 30% of nationally pro-

duced energy is meant to come from bio-

mass sources. Bearing in mind the amount 

of agricultural production, the biomass has 

a potential to become an important energy 

source, which is also highly sustainable. 

The future of Dutch agriculture will also be 

influenced by increasing number of inno-

vative neighbourhoods, which combine 

housing with agricultural production. The 

Regen Village is an example of such ap-

proach. Currently under construction near 

Amsterdam, this eco-village will be char-

acterised by series of single family houses 

each equipped with a greenhouse for 

home based farming. Each residential unit 

will be fully self sufficient in terms of energy 

production and the attached greenhouse 

will be able to produce enough food for 

a single family by means of vertical farm-

ing. Apart from sustainability, the Regen 

Village is designed to create a collaborative 

neighbourhood  described as  shared local 

eco-system.  

13



[9] Regen Village near Amsterdam by EFFEKT (visualisation)

]10] Regen Village - food production scheme, by EFFEKT
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HORTICULAR THERAPY 

Horticular therapy is a process of using 

plants and horticular activities such as 

gardening to improve social, psychological 

and psychical condition of people. Plants 

are known to generate positive emotions 

and help to increase the appreciation of 

life. 

The engagement of a person in gardening 

and other plant-based activities can be 

done individually, in a group and also fa-

cilitated by a therapist. Clients are involved 

in all phases of gardening, from initial 

planting to final harvesting and selling the 

products. The involvement in the entire 

process helps to create a sense of respon-

sibility and makes the clients feel needed in 

the society. 

"... nature is an integral part of human 

existence and daily exposure to plants, 

flowers and all other kinds of living beings 

nourish a sense of human well-being." 

US Institute of Medicine, 2001

"Therapeutic horticulture is a process that 

uses plants and plant-related activities 

through which participants strive to improve 

their well-being through active or passive 

involvement." 

American Horticular Therapy Association, 2017

"... staying occupied with responsibilities 

actually expedited rehabilitation and return 

to the community. This in turn led to the 

development of occupational therapy and 

all subsequent allied activity therapies." 

Relf, 1970

Horticular therapy can be used to help 

individuals with psychiatric challenges (sui-

cidal thoughts etc.), substance abuse issues 

or those recovering from psychical injuries. 

Such type of therapy can be used to create 

bounding between people and is effective 

in all age groups. Horticular activities has 

been seen as healing since ancient times 

and nowadays, number of hospital and 

psychiatric facilities make an extensive use 

of this method.  

The GGz in Eindhoven has currently a 

small horticular therapy base. Clients have 

opportunities to engage in gardening 

activities. However, currently the institute do 

not provide sufficient support for that type 

of therapy and clients do no engage in all 

phases of horticular related activities. That 

creates a base for further developments. 

15



[11] Gardening as part of horticular therapy 

[12] Preparation of plants for cultivation
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VERTICAL FARMING 

The current high urbanisation speed and 

rapidly increasing world’s population is 

forcing for solutions to improve the grow-

ing capabilities of plants in order to pro-

duce sufficient amount of food for people. 

It is estimated that at the moment almost 

80% of land worldwide that is suitable for 

farming is already in use. Therefore, there 

is an urgent need to propose strategies that 

would decrease the amount of land needed 

for production but would increase the pro-

duction efficiency. 

Vertical farming is a concept of growing 

plants in a vertical way, using soilless 

farming methods such as hydroponics, 

aeroponics, aquaponics etc. Such farms 

have been already developed in number 

of countries worldwide for example in 

the USA, Singapore and South Korea. In 

Europe, the Netherlands is a leading center 

for vertical farm production. Despite not 

being as advanced as in Asia or North 

America, Dutch vertical farming have a 

huge potential for future development. 

Vertical farming allow for 24/7 production, 

365 days a year. The crops are protected 

from harmful weather, water is reused, 

no artificial fertilizers are used etc. What 

is more, vertical organisation of farming 

allow for building such farm also in densely 

built up areas such as city centres etc. 

Vertical farms can provide people with 

fresh food on daily basis. They are current-

ly number of conceptual projects showing 

how the future of vertical farming could 

look like. As designed by Vincent Callebaut 

Architect, vertical farms could potentially 

by developed into very tall skyscrapers and 

connected with number of different func-

tions such as housing, community centres 

or offices. 

17
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[13] Vertical farming in Seoul

[14] Concept of vertical farm in Shenzhen by Vincent Callebaut Architects
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HYDROPONICS 

Hydroponics is a method for growing 

plants without soil. Instead, roots of plants 

are suspended directly into water with 

nutrient solutions. Such method is consid-

ered to be more efficient that traditional 

growing and is also capable for increasing 

the growth speed.  Soilless growing can in-

crease the growth rate by 30 to 50 percent, 

which is explained by the increased amount 

of oxygen being delivered to root systems. 

High amount of oxygen helps absorbing 

nutrients from water. Plants do not have to 

search for needed nutrients in the soil but 

instead, nutrients are being delivered by an 

automated system few times a day. Saved 

energy is then used for increased growth. 

Hydroponically grown plants have also 

fewer problems with bug infestations, fun-

guses and disease. Such method of grow-

ing is considered to be healthier but also 

more sustainable due to decreased water 

usage. Another advantage for hydroponic 

growing is the clean, soilless environment 

and possibility to install the hydroponic 

equipment literally anywhere. 

There are number of different methods for 

hydroponic growing. The most popular one 

is the N.F.T. System. Nutrient Film Technique 

uses a constant flow of water containing 

the nutrients. The solution is pumped from 

reservoir into the growing tray and the 

poured back to the reservoir. Roots are 

being constantly watered, making them al-

ways moist and fresh. In such a way, plants 

use minimum energy to look for needed 

nutrients and water usage is considered 

also to be minimal. 

Another popular method is aeroponic sys-

tem, in which the nutrient solution is being 

sprayed on roots every few minutes. A 

timer controls the pump to ensure that the 

roots are sprayed without any interruptions. 

Hydroponic system can be installed in ver-

tical way with trays with plants installed one 

above another. Vertical farming concepts 

rely heavily on the benefits of hydroponic 

systems. 

19



[15] Hydroponic way of growing leafy vegetables 

[16] Hydroponic growing system - functional diagram
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GREENHOUSE TYPOLOGY 

Greenhouses are structures dedicated to 

the horticular needs of plants. Greenhous-

es enable reliable and long term growth 

of plants even in colder seasons. By using 

glass or translucent plastic as covering 

material, greenhouses allow for short light 

rays to penetrate the cover but keep the 

reflected long waves inside. But doing 

so, the inner temperature stays relatively 

warmer that the outside one. What is more, 

reflected rays inside the greenhouse create 

greater illumination, what improves the 

photosynthesis of plants. 

Greenhouses are very popular in agricul-

ture as means of enhancing the production 

capability and speed. They are particularly 

important in places where land is limit-

ed and the production efficiency must be 

high. The greenhouse typology includes 

number of various construction types, 

covering materials, shapes of framework 

and ventilation strategies. More advanced 

structures with high floor to ceiling distance 

are seen as the most efficient but also the 

most expensive and requiring extensive 

maintenance. In addition, greenhouses can 

be equipped with additional devices such 

as extraction fan to enhance the ventilation 

or artificial heating to allow for greenhouse 

usage also in winter. 

Dutch commercial greenhouses cover vast 

portion of agricultural land. Very limited 

space for agriculture in the Netherlands 

creates the necessity to further develop 

the greenhouse technology to increase 

the production capacity. The country is the 

world leader in greenhouse agriculture 

allowing for cultivation of tropical and frag-

ile plants. What is more, greenhouses help 

in pest control, allowing for minimal use of 

pesticides. Therefore, greenhouse based 

plants tend to me healthier and more easily 

accessible.    

In the Netherlands the Venlo type of 

greenhouse is the most commonly used. It 

is a basic steel structure greenhouse with 

aluminium ridge and furrow roof system 

and often with polyethylene cover.  Venlo 

greenhouses are designed with truss span 

of 9 meters and 6 meters height to allow 

for uninterrupted air flow and maximized 

light penetration.  In contrary to green-

houses in countries such as USA, Australia 

or China, Dutch greenhouses are equipped 

with artificial climate control systems. The 

most common are three layers of vertical 

screening to control the inner temperature 

and the amount of entering light, evapora-

tive cooling systems, pad & fan cooling de-

vices which increase the air circulation and 

combined heat & power systems, which by 

producing electricity create carbon dioxide 

as an side product that is necessary for 

plant growth. 

Nowadays, the greenhouse technology un-

der further development to accommodate 

21



[18] Greenhouse effect - diagram 

the concept of vertically growing plants. 

New concepts such as hydroponic and 

aquaponic systems are becoming more 

popular, what further increases the food 

production speed and capacity and has 

major impact of decreasing the amount of 

used water and chemical fertilizers.

[17] Proportions of Venlo type greenhouse - 
short elevation and plan
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TUNNEL TRI - PENTA A - FRAME

GABLE FLAT ARCH DOME

SAWTOOTH SKILLON RIDGE & FURROW

LEAN - TO IGLOO GOTHIC

[19] Greenhouse typology                                                  [right][20] Venlo type greenhouse 

23





3.3.



CONTEXT 
ANALYSIS



LOCATION 

The project’s site is located in Eindhoven, 

the capital city of North Brabant province in 

South of the Netherlands. More accurately, 

the site is a part of a larger area belonging 

to GGzE, a mental health institute located 

along the Boschdijk street in northern Eind-

hoven. GGzE occupies a significant portion 

of the city and it also a major semi-green 

zone located within the city’s boundaries.  

 

In terms of access, the institute is easily 

accessible by all means of transport – bike, 

car and public buses. Located within a 

relatively short cycling distance, GGzE is 

situated between the city center and the 

new technological park – Brainport. The 

area has a good connection with major 

motorways and is also nearby a newly 

designed Green Bicycle Route leading from 

city center towards Brainport. In terms of 

walking distance, GGzE is located too far 

to be described as easily accessible by foot.

[21] Site location within Europe, the Neth-
erlands and Eindhoven

27



PRIMARY ROUTES

SECONDARY ROUTES

SITE

VELDHOVEN

VELDHOVEN

NUENEN

HELMOND

BEST

BEST

GELDROP

VALKENSWAARD

SON

HELMOND

OIRSCHOT

SLOWLANE
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[22] Primary and secondary cycling routes in Eindhoven 



MAIN TRAFFIC CONNECTIONS

BICYCLE ROUTE ‘RONDJE EINDHOVEN’

SITE BRAINPORT CAMPUS

BICYCLE ROUTE ‘SLOWLANE’

GREEN BICYCLE ROUTE 

[23] Vehicular and cycling connections between the site and the Brainport 
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MOTORWAY

MAIN ROUTES TO THE SITE

SITE

MAJOR ROADS

TRAIN TRACK

NUENEN

HELMOND

A50 N
IJM

EG
EN

A2 DEN BOSCH

A59 TILBURG

VELDHOVEN

A
2 VE

LD
H

O
VE

N

A2 M
AASTR

IC
H

T

GELDROP

[24] Major access routes to the site
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[25] Demographic analysis around the site

SITE

HOUSEHOLD SIZE

HOUSEHOLD INCOME

YOUNG INHABITANTS
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PRIVATE

SEMI-PUBLIC

PUBLIC

THE SITE

[26] Green areas around the site



PUBLIC BUILDING

SCHOOL

HOSPITAL

PRISON

THE SITE

[27] Public buildings around the site

PUBLIC BUILDING

SCHOOL

HOSPITAL

PRISON

THE SITE

SCHOOL

HOSPITAL

PRISON

SITE
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[28] Buildings heights
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BUILDING HEIGHT

80M-100M

40M-70M

10-30M

THE SITE

PUBLIC BUILDING

SCHOOL

HOSPITAL

PRISON

THE SITE

80 - 100 m

40 - 70 m

10 - 30 m

SITE



[29] Figure - ground diagram of the urban morphology around the site

GGzE occupies a heavily forested area with 

buildings concentrated in its central part. 

As indicated on the figure-ground dia-

gram, the surroundings are characterised 

by densely built up residential neighbour-

hoods with only few open spaces such as 

the sport zones. The area to the west from 

the site has a completely different mor-

phological structure. Planned to become 

a new training ground for PSV Eindhoven, 

it is now mainly a forested zone with only 

few permanent structures.  The institute’s 

area is a transition zone between the dense 

residential neighbourhood and the forested 

part. 
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The site is physically separated from its 

neighbourhood by borders created of the 

railways trucks, densely planted trees and 

roads. The railway trucks at the west side 

make access to Philips Park limited, while 

the Boschdijk road along the east side 

blocks accessibility for pedestrians. In ad-

dition, dense vegetation create significant 

visual borders around the site.

The site has three major access points for 

cars – two from the secondary roads at 

the north and south edges and 1 directly 

from Boschdijk. The site is predominantly 

organised for vehicular circulation and the 

north and south entrances are connected 

with each other. The south entrance creates 

connection with the neighbourhood.

[30] Border and access analysis diagrams 

BORDER - RAILWAY TRACKS

BORDER - TREES AND ROADS

MAIN VEHICULAR CIRCULATION

ACCESS POINTS
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GGzE is a mental health institution located 

just outside Eindhoven’s city center. It has 

been providing counselling and mental 

health support to clients for over 100 years 

now. Since its establishment, the institute 

transformed both in terms of provided 

services and the occupied space. Changing 

spatial requirements, decreasing number 

of patients receiving 24/7 support and the 

willingness to transform its premises from 

purely client oriented to public oriented, 

require significant urban and architectural 

changes. 

Nowadays, GGzE occupies several his-

torical buildings and number of buildings 

constructed in the past few decades. The 

existing buildings range from publicly 

accessible, such as restaurants, to well 

secured ones such as De Woenselse 

Poort – forensic psychiatric clinic.  The site 

is characterised by heavily fragmented 

organisation and developed car oriented 

infrastructure. What is more, despite park 

like organisation, the area of the institute 

is not well connected with its neighbour-

hood. The strategy for the coming years is 

to open the site to the public and remove 

the currently existing spatial barriers. GGzE 

is planning to invite the general public to 

use it premises on daily basis. Therefore, it 

is crucial to propose an urban strategy that 

would benefit occasional users but would 

not create a security risk for the clients.  

[31] GGz Eindhoven                                                                       [right][32] location of GGzE

GGz EINDHOVEN 
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[33] Different senses and experiences around the site 

The surroundings of the institute are char-

acterised by differentiation in atmosphere 

and experiences. The forested area to the 

west  stands out in terms of possible activ-

ities and density. To the south, the Philips 

Headquarter building creates a unique 

atmosphere by its park based office. Also, 

the residential neighbourhoods different 

from each other by the type of housing, 

size and density. In addition, smaller open 

zones allow for a more relaxed perception. 

A bit further away, the red light district cre-

ates another distinctive feeling.

The site of GGzE is similarly rich in expe-

riences as it surroundings. Sensory experi-

ences are created by differentiation in veg-

etation types, varied permanent structures 

and diverse activities.   However, individual 

experiences are disconnected from each 

other and do not create a coherent unity. 

What is more, the site of GGzE is distinctly 

isolated from its surrounding creating a 

closed enclave gated by a heavy boundary. 
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[35] Spatial arrangement of the site in the fast, present and future 

[34] Situation analysis

40

EXISTING DESIGNED

separation

fragmentation

isolation

closed boundary open boundary

openess

coherence

connectivity

PAST PRESENT FUTURE





[top][36] Differentiation in the walking paths design based on each zone specification
[left][37] Masterplan conceptual collage

Building upon the existing differentiation 

in sensory experiences and fragmentation 

of the site, the concept of strengthening 

the individual experiences and connecting 

them using three types of walking paths 

was introduced. As a result, the site is 

divided into distinctive zones, each with 

very characteristic features. Each zone 

has its central part, where activities can 

happen. For instance, the area behind 

De Woenselse Poort was designed as a 

personal reflection zone. The narrow path 

leading through that area as well as dense 

forestation help to achieve high level of 

concentration. It is a space designed for 

minimal interpersonal interaction. On the 

contrary, the central area, where most of 

the institute’s buildings are located was 

designed as the central avenue, where 

all paths leading through the site have 

their endings. The central avenue together 

with the square are the main gathering 

zones, where interaction between visitors 

and clients is highly encouraged. Other 

distinctive zones include those related to 

the sense of smell, sights and vision. Each 

zones differs in its diversity, density, type of 

leading path and possible interactions. As 

a result of the design, the new masterplan 

was called the sixth sense, meaning an 

area were sensory experiences and mind 

create a coherent unity. 

The new masterplan was designed to 

be oriented towards pedestrians. The 

vehicular circulation was limited to the most 

necessary in terms of easy and efficient 

access to all major places. In such a way, 

a primary road connecting the north 

with south was designed. In addition, a 

secondary access from the Boschdijk was 

added to improve the accessibility of the 

site. 
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MASTERPLAN 
SKY FARM LOCATION

[38] Location of the Sky Farm within the masterplan

[39] Vehicular circulation / delivery roads
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FINAL DESIGN



3 x 3 1 x 1

CONCEPT  

RESEARCH QUESTION: 
 

Connecting agriculture and leisure. How can 
the vertical farming impact the food production 

in Eindhoven, create leisure destination and 
give occupation for the GGzE clients?
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[40] Horizontal vs. vertical farm arrangement 3 x 3 1 x 1
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The initial idea for the project was to propose 

a structure, which will become a distinctive 

landmark. GGzE in its long-term strategy 

aims to attract wider public to use it grounds 

and interact with the clients. However, urban 

changes and opening boarders might not be 

sufficient to achieve the goal. Existing green 

areas and parks located throughout the 

city have a major advantage, which is their 

central location. Therefore, GGzE has to 

invest in an object, which by its appearance 

and function will become a solid reason for 

people to travel to the site. 

Eindhoven is rapidly changing its skyline by 

erecting highrise structures. There are built 

not only in the central parts of the city but 

also on the outskirts. Future plans show that 

the nearest neighbourhood of GGzE will 

soon be built up with new tall structures of 

more than 100 metres. Therefore, there is a 

strong reason to erect a highrise building at 

the site. What is more, the building will be-

come a home for vertically grown fruits and 

vegetables, which will be cultivated and sold 

by the clients. 

 

In terms of its form, the design was strong-

ly influenced by the basic forms of nature. 

Growing plants, their leafs, branches and 

roots created a concept for the building’s 

form. It is both aesthetical and structural 

reason. The building can be seen as an inter-

pretation of its surrounding, where biological, 

flowing free form take the priority. Inside, the 

building will be integrated with plants grow-

ing all year round, making it look like a living 

organism. 
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[41] Growing plants



[42] Form development
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FINAL DESIGN 

In the project, both the interior and exte-

rior space make a significant important. 

From outside the tower resembles an or-

ganic structure – a growing plant. Inside, 

the building is characterised by series of 

double-height spaces such as big atriums 

and the two man conservatories. It is a 

giant greenhouse with well developed 

ventilation to ensure good growing indoor 

temperature. The program is equally 

distributed and contains growing areas, 

restaurant, gym, meeting areas, food mar-

ket, water collection facilities and a library. 

Inside, there are various types of greenery 

grown from small plants to big fruit trees. 

The idea behind its look was to achieve 

slim and vertical structure, which could 

easily coexist with its surroundings. In 

terms of materiality, it is a primarily glazed 

building with concrete core. The choice of 

materials and finishing colours was highly 

influenced by factory typology.  Plants, 

9including the hydroponics, are mainly 

located at the south side to ensure maxi-

mum solar gains. 

Sky Farm, with its 95 meters, will become 

one of the tallest buildings in the city. It 

will be a distinctive landmark at the GGzE 

premises. 
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[43] Highrise buildings in Eindhoven
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FOOD MARKET 

WOENSEL XL
Wednesday

WOENSEL MARKET
Saturday

FEELGOOD MARKET
once a month

CATHARINA MARKET
Saturday

WILHELMINAPLEIN
Saturday

CITY CENTER
Tuesday

SKY FARM
daily

[44] Location of food markets in Eindhoven
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Cultivated plants will be available for 

purchase at the food market located on the 

first and second floors. The market will be 

connected with the ground floor by stairs 

starting in the areas of the main conserva-

tories. According to the horticular therapy 

concept, it is important to engage patients 

also into the selling process as it will give 

them the opportunity to take more respon-

sibilities and be able to create connections 

with other people.

Fruits and vegetables lose much of their 

nutritional values already few hours after 

being picked up because of their high res-

piration rate. In case of purchasing in regu-

lar shops, customers are faced with prod-

ucts that were picked up long in advance. 

Fruits and vegetables are often picked up 

before being ready for consumption and 

they mature in artificially created environ-

ments losing their nutrition. 

Food market will provide residents of 

neighbouring areas with freshly picked up 

products on daily basis. Clients of GGzE 

will be provided with opportunities for 

gaining vocational skills what is in ac-

cordance with institute’s strategy. Markets 

offering fresh products are popular in Ein-

dhoven but there are  currently no markets 

operating on daily basis.





DOUBLE - SKIN FACADE & VENTILATION 

Ventilation and very efficient air circulation 

are crucial for efficient growing of plants. 

Therefore it was important to ensure that 

spaces can be ventilated when needed and 

that the air could circulate without any prob-

lems. The facade of the Sky Farm will be 

made out of double – skin facade. It consists 

of an internal double pane window and a 

10mm secure glass as a double skin. Instead 

of a walk able passage, the gap between 

two layers consist of a thinner 300mm cavi-

ty, which allows for good air circulation. The 

difference between box double-skin facade 

and other more often used types is it ca-

pability to make much more individualised 

ventilation strategy. Instead of a long verti-

cal shaft, the facade ventilates only a small 

portion of a building (typically one floor). 

Air enters at the bottom (through gaps near 

the floor) and exits through gaps at the top 

(near ceiling). This strategy allows to decide 

which rooms needs ventilation and which 

should be heated up etc. 

In terms of strategy for ventilation for the 

entire building, the stack ventilation plays 

an important role. Apart from ventilation in-

dividual rooms with the help of the double 

skin façade, each space is connected with 

the air shaft, located in the central core. The 

shaft allows for efficient stack ventilation in 

the entire building. In addition, number of 

double height spaces increase the capabili-

ties of stack ventilation.
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[45] Ventilation strategy



EXTERIOR GLAZING

INTERIOR GLAZING

HORIZONTAL SPLIT

[46] Box type double-skin facade - air circulation

[47] Box type double-skin facade - air circulation 
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[48] Sun - path diagram, ECOTECT software

75

SUN IMPACT 



[49] Casted shadows through the day, ECOTECT software
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ONYX GLASS 

Powering equipments that enhance the 

performance of hydroponics and the gen-

eral maintenance will require a significant 

energy input. Therefore, producing energy 

from renewable sources is considered as 

highly desirable. However, using traditional 

solar panels is not efficient in case of the 

designed building. Glazed facade needs 

to remain fully transparent to allow for 

undisturbed penetration of light. Therefore, 

installing non transparent panels on facade 

would be seen as irrational. Therefore, 

ONYX photovoltaic glass will be used as a 

mean of energy production. 

ONYX photovoltaic glass generates free 

and clean electricity from the sun. Glass 
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[50] Transparent ONYX photovoltaic glass

incorporates transparent film printed with 

photovoltaic cells. They are sandwiched 

between two sheets of glass. The mini-

mal size of cells and they used material 

make them almost invisible, allowing for 

fully transparent view. The company Onyx 

specialises in highly customized photovol-

taic glass allowing for various shapes and 

thicknesses meeting even the most sophis-

ticated preferences. What is more, ONYX 

glass is able to produce electricity even on 

north facing elevations, making the entire 

construction even more profitable. Onyx 

can be seen as integration of photovoltaic 

solar energy into buildings in an efficient 

and ecological manner.



DISTRIBUTION OF PLANTS 
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WARM GROUP PLANTS

COLD - WARM GROUP PLANTS

CUCUMBERS

PEPPERS

TOMATOES

AUBERGINES

GREEN BEANS

CARROTS

STRAWBERRIES

SPINACH

HYDROPONICS

LEAFY VEGETABLES

TROPICAL FRUIT TREES
MANGO

[51] Distribution of plants based on their natural preferances for light, temperature and ven-
tilation







WATER CYCLE 

Collecting rain water and recycling grey wa-

ter can have significant impact on the water 

usage in the building. Water tanks located 

on top floors collect rain water and are di-

rectly connected with main farming areas. 

Such irrigation system can be used as a sup-

plementary to the primary one. The unused 

rain water goes to the filter located at the 

bottom of the building in the underground 

part. The filtration process is capable of re-

moving major contaminants. Purified water 

can be again used by people in bathrooms 

or for cleaning purposes Also, grey water 

generated from semi-clean streams such as 

sinks can be also directed for filtration and 

used for watering plants.
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FILTER

TANK

TANK

[52] Water re-use system



VERTICAL CIRCULATION 

Easy and fast movement between floors is 

achieved with the help of three passenger 

and one freight lifts. The freight lift oper-

ates to distribute equipment to farming 

areas and to move the harvested plants to 

the food market and storage located on the 

bottom floors. In addition, spaces with ex-

pected high number of users and those of 

higher importance are also connected with 

each other by additional stairs. Such stairs 

connect the food market floors with the two 

main conservatories. There are also located 

between the floors of the double-height atri-

ums on the middle floors. 
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[53] Vertical circulation



STRUCTURE 
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[54] Pile foundation system

The building is constructed with primary 

and secondary structure in a way of rigid 

frame. The primary structure consists of 

steel columns with 700mm by 700mm di-

mensions and the central core which is the 

key element in ensuring building’s stability. 

Its central location and solid construction 

make it possible to carry buildings entire 

gravity and horizontal loading.  Columns 

are connected with each other by vertical 

beams mounted generally every 5 metres. 

Slabs made out of reinforced concrete are 

laid on top of the beams and cantilevers 

coming out of the core, giving the building 

additional stability and resistance to exter-

nal forces. Glazed facades are supported 

by frames, which are mounted to the col-

umns and beams. Double glazed facades 

feature double structure, which additionally 

plays an important role in resisting wind 

forces and stabilizing the entire building. 

In terms of foundations, the load of the 

entire building is transferred vertically to 

the piles which are buried deep in the soil. 

Instead of providing individual caps for 

each pile, one large cap is applied, form-

ing a piled raft.  In such a way, the load 

of the entire building is applied equally to 

each pile, ensuring higher resistance to soil 

movements. 

In addition, water tanks located on roofs 

act as resistant solutions, commonly known 

as Tuned Liquid Dampers, helping in con-

trolling building’s vibrations. 
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[55] Primary structure (columns and core) and slabs configuration
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CONCLUSIONS
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Working on a design for a vertical farming 

was both challenging and exciting. Starting 

the project I had little knowledge about 

farming technology or horticular therapy. 

Also, the structure seemed a bit challenging 

at first as it was also my first time working 

on a highrise building. The design process 

showed me that tall buildings require com-

pletely different design approach to what I 

was used to. The structure of the building 

as we as ventilation strategy, circulation 

and other services had to be taken into 

consideration simultaneously. 

The final design should be seen as a con-

ceptual project, which could be still further 

REFLECTIONS

developed. As the nature changes and 

adapts all the time, same the building can 

change and further adapt to the needs of 

people. Little amount of fixed sheer walls 

as well as very flexible floor plans allow for 

changes in the building functionality. 

The design process taught me that archi-

tecture should be associated with learning 

process. The needs and requirements of 

clients but first sounds unfamiliar and chal-

lenging but good research and motivation 

help to achieve a good result. Personally, I 

found working on the highrise project very 

exciting and I hope to be able to develop 

similar project in the nearest future.  
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