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Until it recently opened up to the public, the Dutch 
Navy used the entire area of the Marineterrein in 
Amsterdam. Now they use part of it. Water was 
always vital for the functioning and success of 
the area. First, it was a shipyard, where workers 
tested and improved many innovations. Craftsmen, 
plumbers and mast makers built modern war ships 
and helped the Netherlands become the powerful 
nation that they were during the 17th century. 
Now, the area has once again become a place of 
innovation. As Bureau Marineterrein Amsterdam, 
the organisation involved in its development, states 
(2018a): “The Marineterrein will be developed into a 

future-proof city district featuring open innovation, 
accessible and flexible living and working spaces, 
unique housing, sports, recreation, and greenery.” 
Water used to be an important part of the terrain’s 
innovative character and actually of the Netherlands 
in general. Currently, water still surrounds the site 
but its function has not changed significantly in a 
long time. The water is crowded with boats, and in 
summer, people dive in for a refreshing swim. A water 
retaining roof is being tested on site: Smart Roof 2.0 
and the water quality is being closely examined with 
the goal of achieving swimming water quality (Bureau 
Marineterrein Amsterdam, 2018b). Aside from that, 
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During my studies I developed an interest in multifunctional design, smart 
solutions and new technologies. In the architectural engineering studio this 
all comes together. Problems of the future are tackled with techniques and 
innovations of the future. They are integrated with thoughtful design. This 
results in buildings that solve problems, using solutions that create extra value 
for the building itself and the built environment. I think this is very much needed 
in the architectural practice and therefore find this studio highly relevant.



Objective

Overall Design Question

Thematic Research Question

The objective is to find ways of implementing water 
into the built environment, specifically into sports 
buildings or landscapes on the Marineterrein, that 
innovate, improve comfort, create a pleasant user 
experience,  and ideally contribute to the sustainability 
and architectural quality of these buildings. 

Additionally, the aim is to bring sports back to the city, 
specifically to the Marineterrein in Amsterdam, in a 
way that follows the trend of sports becoming more 
individual and flexible, and increases the use of the 
public space for sports. The Marineterrein promotes 
innovation and a healthy environment. By creating 
not only several sports buildings, but also a route 
that connects them, as well as outdoor sportscapes 
(sport landscapes), an innovative approach to 

sports architecture is taken. The proposed plan will 
ensure that sports are ingrained in the entire built 
environment on the Marineterrein.

A final goal is for these new places of sports to function 
as a meeting space for the different users of the area. 
People from the surrounding neighbourhoods, the 
marine, new residents or office workers should all be 
able to use them and come together there.

How can a collection of sports buildings along a route at the Marineterrein in Amsterdam be sustainable, making use 
of water, while also creating a comfortable experience and meeting spaces for the users of the area?

 How can water be used in an innovative way to contribute to the sustainability of a building but also help boost the 
image of water and the experience of the location or building that the solution is applied to?

The following sub-questions will serve as a means to answer the posed thematic research question:

• What different types of water are there in the built environment? 
• How do they affect their surroundings and how do people use them?
• How does evaporative cooling work?
• How was evaporative cooling used before and how is it used now?
• What design principles regarding water do several reference projects apply?

however, the potential of water to innovate, to make 
buildings more sustainable, to make the area more 
comfortable and attractive and create an interesting 
user experience, remains underexplored.
The questions that Bureau Marineterrein asks 
regarding water are mainly looking for straightforward 
solutions to problems. Most research serves to 
improve or further examine existing, more commonly 
known technologies. In conclusion, there is research 
into water but the innovation of water use falls behind 
and its opportunities regarding climate, experience 
and architecture are not utilised to the fullest.

At the same time, a change is taking place. Sports are 
disappearing from the city centre. This has to do with 
the high prices of land in the city. Sports are not as 
lucrative as luxurious residencies and are therefore 
moving to the outskirts of the city, quite frequently 
ending up next to highways or railways. Those 
locations can make the sport facilities unattractive 
and inaccessible (Aquina, 2013). This shift in location 
is happening despite the fact that there is an increasing 
wish to integrate sports into the public space, where it 
can contribute to the social cohesion. (Aquina, 2013; 
Bont, Distelbrink, & Kessel, 2017). Thus, sports in the 
working and living environment are lacking.



Relevance
While water in regards to sustainability has received 
attention on the Marineterrein and in general the past 
few years, this has been mainly to solve problems. 
For example, the Smart Roof 2.0 aimed to help find a 
way to deal with alternately heavy rain and droughts. 
However, it could be rewarding to obtain a broader 
view of the possibilities that water has in the built 
environment. Perhaps in solving other problems 
that water has not yet been considered a solution 
to, but also in the way that it solves those problems. 
With my research and design I hope to find certain 
guidelines for designing (sustainably) with water. 
These strategies should change the use of water 
from merely dealing with problems to adding value. 
This value can be increasing the comfort of the user, 

creating a more interesting experience, or  increasing 
the aesthetic quality of the architecture. 

With the changing ways that people exercise, a sports 
facility provides an opportunity to experiment.
The Marineterrein is an ultimate testing ground with its 
innovative character and ideal for sports in the public 
space with its high ratio of empty land and plenty of 
green. Some of the design solutions should also be 
applicable in more densely built areas. They could 
offer ideas of how to interweave sports throughout 
the city and create a sports landscape that better 
responds to the developments in how people play 
sports, and of how to use water to increase aesthetic 
quality, comfort, experience, and sustainability.
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Methodologies
A combination of a literature review and case 
studies will be the main method to answer the 
research question. Firstly, a literature study of several 
appearances of water in the built environment 
throughout history will aim to give an insight into the 
characteristics of water and its effects in the built 
environment, and distill certain design guide lines or 
opportunities that water offers for a building or sports 
facility. Secondly, a short examination of evaportive 
cooling will provide a thorough understanding of the 
principle. A review of the use of evaporative cooling 
throughout history will intend to uncover ways of 
use in the built environment and of making it part 
of the architecture. Aside from a literature study, the 

research will look at and analyse several reference 
projects. These will all use or relate to water differently 
and range from gardens to fountains. The goal is to 
collect design solutions and ideas from these case 
studies, which can perhaps be combined in smart 
ways or function as input for the final design.
Furthermore, for the design other reference projects 
will be analysed and organised. These projects will 
comprise at least sports halls, indoor and outdoor 
sports facilities and swimming pools. From these 
examples design strategies will be extracted and 
arranged in a systematic overview to be used during 
the design phase.



Amsterdam, B. M. (2018a). Uitvindingen op de werf. Retrieved from https://www.marineterrein.nl/geschiedenis/

Amsterdam, B. M. (2018b). Water. Retrieved from https://www.marineterrein.nl/en/onderwerpen/water-en/

Bahadori, M. N. (1978). Passive cooling systems in Iranian architecture. Scientific American, 238(2), 144-155. 

Beesly, P., & Khan, O. (2009). Responsive Architecture/Performing Instruments. 

Bijker, W. E. (2002). The Oosterschelde Storm Surge Barrier: A Test Case for Dutch Water Technology, Management, 
and Politics. Technology and Culture, 43(3), 569-584. 

Bulut, Y., & Atabeyoğlu, Ö. (2007). Fountains as urban furniture in historical urban structure and usage culture: Erzurum 
city case. Building and Environment, 42(6), 2432-2438. doi:https://doi.org/10.1016/j.buildenv.2006.08.022

Colt. (2014). The facts about evaporative cooling. Retrieved from http://blog.coltinfo.co.uk/hs-fs/hub/102764/
file-369092151-pdf/docs/Evaporative_Cooling_Whitepaper.pdf?hsCtaTracking=56981c60-789f-47ff-85bb-
e90fdc470273%7Cc57056d7-b844-419a-8dca-42f0563e6d88

Erlebnis Gradierwerk Graduation House. (2018). Retrieved from https://www.staatsbad-salzuflen.de/en/bad-
salzuflen/erlebnis-gradierwerk-graduation-house.html

Foster, R. (1998). Evaporative Air-Conditioning Contributions to Reducing Greenhouse Gas Emissions and Global 
Warming.

Geschichte Bad Salzuflens. (2018). Retrieved from https://www.stadt-bad-salzuflen.de/freizeit-sport-kultur/
stadtgeschichte.html

Gibbs, W. W. (2002). The Power of Gravity Explore the marvels of engineering inside Hoover Dam. Scientific 
American., 287(1), 88. 

Graduation Houses. (2018). Retrieved from https://www.staatsbad-salzuflen.de/en/bad-salzuflen/graduation-
houses.html

Halprin, L. (1972). Notebooks 1959-1971. Cambridge, Massachusets.

Ham, W. v. d. (2009). Hollandse polders. Amsterdam: Boom.

Ham, W. v. d., & Toussaint, B. (2018). Modern wereldwonder : geschiedenis van de Deltawerken. Amsterdam: Boom.

Hirsch, A. (2006). Lawrence Halprin’s public spaces: design, experience and recovery. Three case studies. Studies 
in the History of Gardens & Designed Landscapes, 26(1), 1-4. doi:10.1080/14601176.2006.10435451

Juuti, S. P., Antoniou, P. G., Dragoni, W., El-Gohary, F., De Feo, G., Katko, S. T., . . . Angelakis, N. A. (2015). Short Global 
History of Fountains. Water, 7(5). doi:10.3390/w7052314

Kramer, L., Oeffelt, T. v., & Heeringa, B. (2017). Waterwerken in Nederland : traditie en innovatie. Rotterdam: Nai010 
uitgevers.

Lazzarin, R. (2015). Evaporative Cooling. Retrieved from Paris: http://www.iifiir.org/userfiles/file/publications/
notes/NoteTech_27_EN.pdf

Lintsen, H. (2002). Two Centuries of Central Water Management in the Netherlands. Technology and Culture, 
43(3), 549-568. 

Meyer, H. (2009). Reinventing the Dutch delta: complexity and conflicts. Built Environment, 35(4), 432-451. 

Nevins, D. (1988). Learning from the Hispano-Arab Garden. Antiques, 692-703. 

Reh, W., Steenbergen, C., Aten, D., & Messchaert, W. (2005). Zee van land: de droogmakerij als atlas van de Hollandse 
landschapsarchitectuur (1e dr. ed.). Wormer; Amsterdam: Stichting Uitgeverij Noord-Holland; Architectura & 
Natura [distr.].

Literature



References
Aquina, L. (2013, 03-10-2013). Architecten creatief met sport in de openbare ruimte. Retrieved from http://www. 

sportknowhowxl.nl/achtergronden/archief/nieuwsberichten/item/91268/

Bont, A. d., Distelbrink, A., & Kessel, W. v. (2017). De Beweegvriendelijke Stad (A. d. Bont Ed. 2nd ed.). Amsterdam: 
Urhahn, Gemeente Amsterdam.

Amsterdam, Bureau Marineterrein Amsterdam (2018a). Ambition. Retrieved from https://www.marineterrein.nl/
en/ambition/ on 15-11-2018.

Amsterdam, Bureau Marineterrein Amsterdam (2018b). Koel hoofd en droge voeten dankzij blauw-groen dak. 
Retrieved from https://www.marineterrein.nl/project-smart-roof-2-0-toont-grote-voordelen-blauw-groene-
daken/ on 07-01-2019.

Reichmuth, H., Turner, C., Higgins, C., Pierce, R. A., & Lau, H. (2006). Assessment of Market-Ready Evaporative 
Technologies for HVAC Applications. Vancouver, WA: New Buildings Institute. 

Rendle, R. (2016). Salt: hero to zero to villain. Chemistry in New Zealand, 80(1), 33-41. 

Reuss, M. (2002). Learning from the Dutch: technology, management, and water resources development. 
Technology and Culture, 43(3), 465-472. 

Rijn, D. v., Polderman, R., & Wammes, G. (2010). Het water de baas : geschiedenis van de mechanische bemaling 
in Nederland. Hilversum: Verloren.

Rogers, R. A., & Schutten, J. K. (2004). The Gender of Water and the Pleasure of Alienation: A Critical Analysis of 
Visiting Hoover Dam. The Communication Review, 7(3), 259-283. doi:10.1080/10714420490492166

Steenhuis, M., Voerman, L., Swart, S., Emmerik, J., & Uitgevers, N. A. (2016). De Deltawerken. [Rotterdam]: Nai010 
uitgevers.

Stuijvenberg, J. H. v., & Nederlandsche Maatschappij voor Nijverheid en, H. (1977). De economische geschiedenis 
van Nederland. Groningen: Wolters-Noordhoff.

Symmes, M. F., Breisch, K. A., & Cooper-Hewitt, M. (1998). Fountains : splash and spectacle : water and design 
from the Renaissance to the present. New York: Rizzoli International Publication in association with Cooper-
Hewitt, National Design Museum, Smithsonian Institution.

van Tubergen, A., & van der Linden, S. (2002). A brief history of spa therapy. Annals of the Rheumatic Diseases, 
61(3), 273. 

Ward Thompson, C. (2013). Activity, exercise and the planning and design of outdoor spaces. Journal of 
Environmental Psychology, 34, 79-96. doi:https://doi.org/10.1016/j.jenvp.2013.01.003

Will, C., & Berg, B. v. d. (2002). Sterk water: de Hollandse Waterlinie. Utrecht: Matrijs.

Willmert, T. (2010). Alhambra Palace Architecture: an environmental consideration of its inhabitation. Muqarnas, 
27, 157-188. 

Wilson, R. G. (1985). Machine-Age Iconography in the American West: The Design of Hoover Dam. Pacific Historical 
Review, 54(4), 463-493. doi:10.2307/3639570

Yegül, F. K. (1992). Baths and bathing in classical antiquity. New York, N.Y.; Cambridge, Mass.: The Architectural 
History Foundation; MIT Press.

Zoutziederij. (2018). Retrieved from https://nl.wikipedia.org/wiki/Zoutziederij



Pl
an

ni
ng M

Sc
3

gr
ad

ua
tio

n 
pl

an

re
se

ar
ch

 m
et

ho
ds

pr
ep

ar
at

io
n

16
 n

ov
:

fin
al

 re
gi

st
ra

tio
n 

da
te

 P
2

gr
ad

ua
tio

n 
pa

pe
r

co
nc

ep
t

sk
et

ch
 d

es
ig

n

lit
er

at
ur

e 
st

ud
y

ca
se

 st
ud

ie
s

sit
e 

an
al

ys
is 

an
d 

vis
its

sk
et

ch
essp
ec
ifi
c

se
pt

em
be

r
ok

to
be

r
no

ve
m

be
r

de
ce

m
be

r
ja

nu
ar

i

1.1
1.2

1.3
1.4

1.5
1.6

1.7
1.8

1.9
1.1

0
2.

1
2.

2
2.

3
2.4

2.
5

2.
6

--
--

2.
7

36
37

38
39

40
41

42
43

44
45

46
47

48
49

50
51

2.
8

52
2

2.
9

2.
10

4
5

1
3

P1
P2

21
 d

ec
:

ha
nd

 in
gr

ad
ua

tio
n 

pa
pe

r

M
Sc

4

m
od

el
s

de
liv

er
y 

fir
st

 
co

nc
ep

t p
ap

er
 a

t 
P3

(u
rb

an
) 

pl
an

s, 
se

ct
io

ns
bu

ild
in

g 
te

ch
no

lo
gy

sk
et

ch
 d

es
ig

n

pr
ep

ar
at

io
n

lit
er

at
ur

e 
st

ud
y

re
fle

ct
io

n 
pa

pe
r

sp
ec
ifi
c

fe
br

ua
ry

m
ar

ch
ap

ril
m

ay
ju

ne

--
3.1

3.2
3.3

3.4
3.5

3.6
3.7

3.8
3.9

3.1
0

4.1
4.2

4.3
4.4

4.5
4.6

4.7
4.8

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

4.9
22

24
4.1

0
4.1

1
26

27
23

25

P3
P5

P4

29
 m

ay
:

fin
al

 a
pp

lic
at

io
n 

da
te

 P
5

18
 a

pr
il:

fin
al

 a
pp

lic
at

io
n 

da
te

 P
4

S P R I N G B R E A K

C H R I S T M A S B R E A K

re
se

ar
ch

de
sig

n

wr
iti

ng

wr
iti

ng

ot
he

r
H

AN
D
 IN

H
AN

D
 IN

H
AN

D
 IN

H
AN

D
 IN

pr
es

en
ta

tio
ns

re
se

ar
ch

de
sig

n

pr
es

en
ta

tio
ns


