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Today, our world is in crisis..
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‘we can’t solve 
global warming 

because I f*#&ing 
changed light 

bulbs in my house. 
It’s because 

of something 
collective.’ 

Barack Obama
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‘In situations of crisis, visionary 
thinking is especially 

important, because it enables us to 
challenge hidebound conventions 

and to open a path for 
innovative approaches 

and solutions.’’ 

Christian W. Thomsen 
‘Visionary Architecture, From Babylon to Virtual Reality’



Population growth. Urbanization.
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Population growth. Urbanization.

CO2

loneliness

extremely high rents

mental health 
problems



How can we create a <sustainable> way of living that 
maximizes both density and quality of life? 
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objective

to develop a new way of living 
that actively tackles the 
challenges presented by the 
ongoing urbanization of cities.

How can we create a way of living 
that maximizes both density and 
quality of life?

density?
quality of life? 

 and to provide 
background information on the 
topics.

to explore whether improvements 
can be made in the current built 
environment. 

How is space in dwellings currently 
being used? What are the 
parameters that determine the 
density and quality of life? 

What techniques and methods 
are used in the selected case 
studies? 

to clarify which 

project database that can be used 
further in the design process. 

How can we translate these 
techniques and methods into 
starting points for the design?

A certain 
a set of interrelated variables which are heavily reliant on 

Net 
Gross 

domains

domains

How can we combine these starting 
design principles for 

a way of living that maximizes both 
density and quality of life?

to maximize the concepts of 
density and quality of life 
separately without mutually 

21 3 4 5 6
literature analyses case studies starting points design principles

External 
Internal

Urban morphology study (informal settlement, high rise, 
urban, suburban) shows that a high building density does not 
directly cause a high population density and vice versa. 

Objective

Subjective

cogenitive interpretation of the quality of life. 

objective

1 2 3
literature analyses

case studies

4 5 6
starting points design principles

2.1 density 3.1 density 

Make spaces adaptable

guest room is only present when there are guests)

Give the opportunity for people to have a place of their own by 
giving the ability to personalize their space.

5.1 density 

daily interaction between people by providing public 
gathering places.

Avoid prefabricated solutions in which the residents cannot 
make their own adjustments.

Provide job opportunities and promote local business by 
attracting economic activity and mixed use development.

Enlarge the recreational program by improving existing and 
adding new public parks, small businesses, marinas, beaches 
and other cultural amenities.

5.2 quality of life

 a person obtains from the 

linear, but complex and interwoven. 

2.2 quality of life 

New Babylon

within these sectors, everything can be adapted to the needs 
of the individual, following the speed of the user.

Personalised Capsules
A projected interface helps the user to design his own home 

the adaptation is high because it is built by small robots. 

Zero Star Hotel
A fully adaptable building that explores temporary lifestyles. 

there is a change in activity. 

Growing Systems

completely erasing the line between design and fabrication. 

Diogene

interior and making it foldable.

Rotating House

activities rather than a collection of spaces, giving spaces 
multiple functions and applying prefabricated and/or 
integrated furniture.

in the case of quality of life, it means that people can adapt the 
home to their personal preferences. Ensure that the maximum 

the occupants is low.

Promote facility sharing

encourages good relationships and interaction between 

be downsized, resulting in more dwellings in total.

comfortable home.

Enhance outdoor spaces

public spaces, such as parks. And by making the urban 
environment more attractive, this can become the new ‘living 

increases the density.

Analysis of what people do throughout the day showed that the 
standard timeline is valid. Most people sleep at night, around 

30% of the total 
surface-time of a standard dwelling is utilized.

•  volume

Mind
Energy
Nature
Tactics
Identity

3.2 quality of life 

Urbanization is one of the most urgent challenges currently being 

. 

high demand for housing caused by urbanization needs to 
be accommodated, but available space is limited. More 
people will make use of the same amount of space, which will 
increase the pressure on the built environment. 

we can achieve  of a city while at the 
same time creating the highest quality of life for its citizens.

and has a multi-dimensional character .  Answering the 
question how both the density and quality of life can be 
maximized requires some discussion about what both concepts 

recombined when formulating the design principles (see 6).

traditions and pave the way for innovative approaches. Utopian 
visions are ‘one of the most important catalysts for 
fundamental change

1.1 urbanization 

1.2 visionary approach 

1.3 new way of living 

1.4 density vs quality of life 

identity 1.4 f

1.4 e

1.4 a

1.3

3.1

1.4

3.1

1.4 a

4.3

2.3

range

speed

effort

volume

efficiency

Stimulate sharing facilites between residents as this reduces 

Limit the volume occupied by a dwelling through integrated 
interior.

functional mix, as 

area.

open space ratio, also known as the open space 

definition

definition
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(car dependency)

Building density: Central Business Distric, Singapore
Source: https://www.straitstimes.com/business/banking/how-singapore-is-wooing-

worlds-biggest-money-managers-with-new-law
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ground floor 

kitchen

living 

corridor 

toilet 

corridor corridor 

bedroom

bedroom

bedroom
study

bathroom

first floor second floor

ground floor 

kitchen

living 

corridor 

toilet 

corridor corridor 

bedroom

bedroom

bedroom
study

bathroom

first floor second floor

ground floor 

kitchen

living 

corridor 

toilet 

corridor corridor 

bedroom

bedroom

bedroom
study

bathroom

first floor second floor

06.30 residents are asleep

07.00 they take a shower

06.45 the morning routine starts

07.15  they have breakfast together

objective

21 3 4 5 6
literature analyses case studies starting points design principles

objective

to develop a new way of living 
that actively tackles the 
challenges presented by the 
ongoing urbanization of cities.

How can we create a way of living 
that maximizes both density and 
quality of life?

density?
quality of life? 

 and to provide 
background information on the 
topics.

to explore whether improvements 
can be made in the current built 
environment. 

How is space in dwellings currently 
being used? What are the 
parameters that determine the 
density and quality of life? 

What techniques and methods 
are used in the selected case 
studies? 

to clarify which 

project database that can be used 
further in the design process. 

How can we translate these 
techniques and methods into 
starting points for the design?

A certain 
a set of interrelated variables which are heavily reliant on 

Net 
Gross 

domains

domains

How can we combine these starting 
design principles for 

a way of living that maximizes both 
density and quality of life?

to maximize the concepts of 
density and quality of life 
separately without mutually 

21 3 4 5 6
literature analyses case studies starting points design principles

External 
Internal

Urban morphology study (informal settlement, high rise, 
urban, suburban) shows that a high building density does not 
directly cause a high population density and vice versa. 

Objective

Subjective

cogenitive interpretation of the quality of life. 

objective

1 2 3
literature analyses

case studies

4 5 6
starting points design principles

2.1 density 3.1 density 

Make spaces adaptable

guest room is only present when there are guests)

Give the opportunity for people to have a place of their own by 
giving the ability to personalize their space.

5.1 density 

daily interaction between people by providing public 
gathering places.

Avoid prefabricated solutions in which the residents cannot 
make their own adjustments.

Provide job opportunities and promote local business by 
attracting economic activity and mixed use development.

Enlarge the recreational program by improving existing and 
adding new public parks, small businesses, marinas, beaches 
and other cultural amenities.

5.2 quality of life

 a person obtains from the 

linear, but complex and interwoven. 

2.2 quality of life 

New Babylon

within these sectors, everything can be adapted to the needs 
of the individual, following the speed of the user.

Personalised Capsules
A projected interface helps the user to design his own home 

the adaptation is high because it is built by small robots. 

Zero Star Hotel
A fully adaptable building that explores temporary lifestyles. 

there is a change in activity. 

Growing Systems

completely erasing the line between design and fabrication. 

Diogene

interior and making it foldable.

Rotating House

activities rather than a collection of spaces, giving spaces 
multiple functions and applying prefabricated and/or 
integrated furniture.

in the case of quality of life, it means that people can adapt the 
home to their personal preferences. Ensure that the maximum 

the occupants is low.

Promote facility sharing

encourages good relationships and interaction between 

be downsized, resulting in more dwellings in total.

comfortable home.

Enhance outdoor spaces

public spaces, such as parks. And by making the urban 
environment more attractive, this can become the new ‘living 

increases the density.

Analysis of what people do throughout the day showed that the 
standard timeline is valid. Most people sleep at night, around 

30% of the total 
surface-time of a standard dwelling is utilized.

•  volume

Mind
Energy
Nature
Tactics
Identity

3.2 quality of life 

Urbanization is one of the most urgent challenges currently being 

. 

high demand for housing caused by urbanization needs to 
be accommodated, but available space is limited. More 
people will make use of the same amount of space, which will 
increase the pressure on the built environment. 

we can achieve  of a city while at the 
same time creating the highest quality of life for its citizens.

and has a multi-dimensional character .  Answering the 
question how both the density and quality of life can be 
maximized requires some discussion about what both concepts 

recombined when formulating the design principles (see 6).

traditions and pave the way for innovative approaches. Utopian 
visions are ‘one of the most important catalysts for 
fundamental change

1.1 urbanization 

1.2 visionary approach 

1.3 new way of living 

1.4 density vs quality of life 

identity 1.4 f

1.4 e

1.4 a

1.3

3.1

1.4

3.1

1.4 a

4.3

2.3

range

speed

effort

volume

efficiency

Stimulate sharing facilites between residents as this reduces 

Limit the volume occupied by a dwelling through integrated 
interior.

functional mix, as 

area.

open space ratio, also known as the open space 

definition

definition
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living 
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toilet 
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first floor second floor

09.30 coffee break 

07.30 one goes to work 

11.00 still working

08.00 making coffee, kids go to school

10.30 conference call

07.45 others get dressed 

11.30 going to the store to buy lunch 

08.30  working  from home 
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17.00 workday is over, kids back home

12.00 lunch break 

18.00 preparing dinner

14.30 coffee break 

17.30 grocery shopping, kids watching tv

13.00 back to work 

18.30 partner comes home 

16.00  sending e-mails
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first floor second floor

ground floor 

kitchen

living 

corridor 
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21.45 watching a series in bed 22.30 all residents asleep again 

18.45 having dinner together 

20.00 watching tv 

19.30 doing dishes, cleaning kitchen

21.30  the evening routine

30%
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objective

to develop a new way of living 
that actively tackles the 
challenges presented by the 
ongoing urbanization of cities.

How can we create a way of living 
that maximizes both density and 
quality of life?

density?
quality of life? 

 and to provide 
background information on the 
topics.

to explore whether improvements 
can be made in the current built 
environment. 

How is space in dwellings currently 
being used? What are the 
parameters that determine the 
density and quality of life? 

What techniques and methods 
are used in the selected case 
studies? 

to clarify which 

project database that can be used 
further in the design process. 

How can we translate these 
techniques and methods into 
starting points for the design?

A certain 
a set of interrelated variables which are heavily reliant on 

Net 
Gross 

domains

domains

How can we combine these starting 
design principles for 

a way of living that maximizes both 
density and quality of life?

to maximize the concepts of 
density and quality of life 
separately without mutually 
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External 
Internal

Urban morphology study (informal settlement, high rise, 
urban, suburban) shows that a high building density does not 
directly cause a high population density and vice versa. 

Objective

Subjective

cogenitive interpretation of the quality of life. 

objective

1 2 3
literature analyses

case studies

4 5 6
starting points design principles

2.1 density 3.1 density 

Make spaces adaptable

guest room is only present when there are guests)

Give the opportunity for people to have a place of their own by 
giving the ability to personalize their space.

5.1 density 

daily interaction between people by providing public 
gathering places.

Avoid prefabricated solutions in which the residents cannot 
make their own adjustments.

Provide job opportunities and promote local business by 
attracting economic activity and mixed use development.

Enlarge the recreational program by improving existing and 
adding new public parks, small businesses, marinas, beaches 
and other cultural amenities.

5.2 quality of life

 a person obtains from the 

linear, but complex and interwoven. 

2.2 quality of life 

New Babylon

within these sectors, everything can be adapted to the needs 
of the individual, following the speed of the user.

Personalised Capsules
A projected interface helps the user to design his own home 

the adaptation is high because it is built by small robots. 

Zero Star Hotel
A fully adaptable building that explores temporary lifestyles. 

there is a change in activity. 

Growing Systems

completely erasing the line between design and fabrication. 

Diogene

interior and making it foldable.

Rotating House

activities rather than a collection of spaces, giving spaces 
multiple functions and applying prefabricated and/or 
integrated furniture.

in the case of quality of life, it means that people can adapt the 
home to their personal preferences. Ensure that the maximum 

the occupants is low.

Promote facility sharing

encourages good relationships and interaction between 

be downsized, resulting in more dwellings in total.

comfortable home.

Enhance outdoor spaces

public spaces, such as parks. And by making the urban 
environment more attractive, this can become the new ‘living 

increases the density.

Analysis of what people do throughout the day showed that the 
standard timeline is valid. Most people sleep at night, around 

30% of the total 
surface-time of a standard dwelling is utilized.

•  volume

Mind
Energy
Nature
Tactics
Identity

3.2 quality of life 

Urbanization is one of the most urgent challenges currently being 

. 

high demand for housing caused by urbanization needs to 
be accommodated, but available space is limited. More 
people will make use of the same amount of space, which will 
increase the pressure on the built environment. 

we can achieve  of a city while at the 
same time creating the highest quality of life for its citizens.

and has a multi-dimensional character .  Answering the 
question how both the density and quality of life can be 
maximized requires some discussion about what both concepts 

recombined when formulating the design principles (see 6).

traditions and pave the way for innovative approaches. Utopian 
visions are ‘one of the most important catalysts for 
fundamental change

1.1 urbanization 

1.2 visionary approach 

1.3 new way of living 

1.4 density vs quality of life 

identity 1.4 f

1.4 e

1.4 a

1.3

3.1

1.4

3.1

1.4 a

4.3

2.3

range

speed

effort

volume

efficiency

Stimulate sharing facilites between residents as this reduces 

Limit the volume occupied by a dwelling through integrated 
interior.

functional mix, as 

area.

open space ratio, also known as the open space 

definition

definition

mind

energy

naturetactics
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DENSITY QUALITY OF LIFE

New Babylon 
Nieuwenhuys

Sectors
Shared facilities 
Movable components

Design space
Fabrication space 
Robots

Personalised Capsules 
Some People

Zero Star Hotel  
The Why Factory

Growing Systems
AA School of Architecture

Diogene
Renzo Piano

Rotating House
George Clarke

Cartridges
Structural frame
Artificial intelligence

Rotation motor
Living wall

Vacuum wardrobe

Integrated furniture
Sulf-sufficient

Relocatable

Robotic arm
Biodegradable plastic

Artificial intelligence

objective

to develop a new way of living 
that actively tackles the 
challenges presented by the 
ongoing urbanization of cities.

How can we create a way of living 
that maximizes both density and 
quality of life?

density?
quality of life? 

 and to provide 
background information on the 
topics.

to explore whether improvements 
can be made in the current built 
environment. 

How is space in dwellings currently 
being used? What are the 
parameters that determine the 
density and quality of life? 

What techniques and methods 
are used in the selected case 
studies? 

to clarify which 

project database that can be used 
further in the design process. 

How can we translate these 
techniques and methods into 
starting points for the design?

A certain 
a set of interrelated variables which are heavily reliant on 

Net 
Gross 

domains

domains

How can we combine these starting 
design principles for 

a way of living that maximizes both 
density and quality of life?

to maximize the concepts of 
density and quality of life 
separately without mutually 

21 3 4 5 6
literature analyses case studies starting points design principles

External 
Internal

Urban morphology study (informal settlement, high rise, 
urban, suburban) shows that a high building density does not 
directly cause a high population density and vice versa. 

Objective

Subjective

cogenitive interpretation of the quality of life. 

objective

1 2 3
literature analyses

case studies

4 5 6
starting points design principles

2.1 density 3.1 density 

Make spaces adaptable

guest room is only present when there are guests)

Give the opportunity for people to have a place of their own by 
giving the ability to personalize their space.

5.1 density 

daily interaction between people by providing public 
gathering places.

Avoid prefabricated solutions in which the residents cannot 
make their own adjustments.

Provide job opportunities and promote local business by 
attracting economic activity and mixed use development.

Enlarge the recreational program by improving existing and 
adding new public parks, small businesses, marinas, beaches 
and other cultural amenities.

5.2 quality of life

 a person obtains from the 

linear, but complex and interwoven. 

2.2 quality of life 

New Babylon

within these sectors, everything can be adapted to the needs 
of the individual, following the speed of the user.

Personalised Capsules
A projected interface helps the user to design his own home 

the adaptation is high because it is built by small robots. 

Zero Star Hotel
A fully adaptable building that explores temporary lifestyles. 

there is a change in activity. 

Growing Systems

completely erasing the line between design and fabrication. 

Diogene

interior and making it foldable.

Rotating House

activities rather than a collection of spaces, giving spaces 
multiple functions and applying prefabricated and/or 
integrated furniture.

in the case of quality of life, it means that people can adapt the 
home to their personal preferences. Ensure that the maximum 

the occupants is low.

Promote facility sharing

encourages good relationships and interaction between 

be downsized, resulting in more dwellings in total.

comfortable home.

Enhance outdoor spaces

public spaces, such as parks. And by making the urban 
environment more attractive, this can become the new ‘living 

increases the density.

Analysis of what people do throughout the day showed that the 
standard timeline is valid. Most people sleep at night, around 

30% of the total 
surface-time of a standard dwelling is utilized.

•  volume

Mind
Energy
Nature
Tactics
Identity

3.2 quality of life 

Urbanization is one of the most urgent challenges currently being 

. 

high demand for housing caused by urbanization needs to 
be accommodated, but available space is limited. More 
people will make use of the same amount of space, which will 
increase the pressure on the built environment. 

we can achieve  of a city while at the 
same time creating the highest quality of life for its citizens.

and has a multi-dimensional character .  Answering the 
question how both the density and quality of life can be 
maximized requires some discussion about what both concepts 

recombined when formulating the design principles (see 6).

traditions and pave the way for innovative approaches. Utopian 
visions are ‘one of the most important catalysts for 
fundamental change

1.1 urbanization 

1.2 visionary approach 

1.3 new way of living 

1.4 density vs quality of life 

identity 1.4 f

1.4 e

1.4 a

1.3

3.1

1.4

3.1

1.4 a

4.3

2.3

range

speed

effort

volume

efficiency

Stimulate sharing facilites between residents as this reduces 

Limit the volume occupied by a dwelling through integrated 
interior.

functional mix, as 

area.

open space ratio, also known as the open space 

definition

definition
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e
as

u
re

d
 a

t t
he

 s
ite

 
G

ro
ss

 d
e

ns
ity

: i
nt

e
g

ra
tin

g
 th

e
 la

rg
e

r c
o

nt
ex

t o
f p

u
b

lic
 s

p
ac

e

T
hr

e
e

 d
o

m
ai

n
s 

o
f d

e
ns

ity
:

b
u

ild
in

g
 d

e
n

si
ty

, p
o

p
u

la
ti

o
n

 d
e

n
si

ty
, o

p
e

n
 s

p
ac

e

Fo
u

r d
o

m
ai

n
s 

o
f q

u
al

ity
 o

f l
ife

: 
h

o
u

se
 w

e
ll

-b
e

in
g

, n
e

ig
h

b
o

rh
o

o
d

 w
e

ll
-b

e
in

g
, s

o
ci

al
 

w
e

ll
-b

e
in

g
, e

co
n

o
m

ic
 w

e
ll

-b
e

in
g

H
ow

 c
a

n 
w

e 
co

m
b

in
e 

th
es

e 
st

a
rt

in
g

 
p

oi
nt

s 
to

 d
efi

ne
 d

es
ig

n 
p

ri
nc

ip
le

s 
fo

r 
a

 w
a

y 
of

 li
vi

ng
 th

a
t m

a
xi

m
iz

es
 b

ot
h 

d
en

si
ty

 a
nd

 q
ua

lit
y 

of
 li

fe
?

to
 m

ax
im

iz
e

 th
e

 c
o

nc
e

p
ts

 o
f 

d
e

ns
ity

 a
nd

 q
u

al
ity

 o
f l

ife
 

se
p

ar
at

e
ly

 w
ith

o
u

t m
u

tu
al

ly
 

in
flu

e
nc

in
g

 e
ac

h 
o

th
e

r.

2
1

3
4

5
6

lit
er

at
u

re
an

al
ys

es
ca

se
 s

tu
d

ie
s

st
ar

ti
n

g
 p

oi
n

ts
d

es
ig

n
 p

rin
ci

p
le

s

E
xt

e
rn

al
 d

e
ns

ity
: a

t t
he

 le
ve

l o
f t

he
 n

e
ig

hb
o

rh
o

o
d

In
te

rn
al

 d
e

ns
ity

: a
t t

he
 le

ve
l o

f t
he

 u
se

rs
 p

e
r r

o
o

m
 o

r fl
o

o
r a

re
a

U
rb

an
 m

o
rp

h
o

lo
g

y 
st

u
d

y 
(in

fo
rm

al
 s

et
tle

m
e

nt
, h

ig
h 

ris
e

, 
u

rb
an

, s
u

b
u

rb
an

) s
ho

w
s 

th
at

 a
 h

ig
h 

b
u

ild
in

g
 d

e
ns

ity
 d

o
e

s 
no

t 
d

ire
ct

ly
 c

au
se

 a
 h

ig
h 

p
o

p
u

la
tio

n 
d

e
ns

ity
 a

nd
 v

ic
e

 v
e

rs
a.

 

O
b

je
ct

iv
e

 d
im

e
ns

io
n:

 th
e

 w
ay

 in
 w

hi
ch

 th
e

 p
hy

si
ca

l 
e

nv
iro

nm
e

nt
 c

an
 in

flu
e

nc
e

 b
e

ha
vi

o
u

r p
o

si
tiv

e
ly

 o
r n

e
g

at
iv

e
ly

S
u

b
je

ct
iv

e
: p

e
o

p
le

’s
 p

e
rc

e
p

tio
n 

o
f h

ow
 th

e
ir 

e
nv

iro
nm

e
nt

 
in

flu
e

nc
e

s 
th

e
ir 

ex
p

e
rie

nc
e

s 
o

f l
ife

 a
nd

 h
ow

 it
 s

ha
p

e
s 

th
e

ir 
co

g
e

ni
tiv

e
 in

te
rp

re
ta

tio
n 

o
f t

he
 q

u
al

ity
 o

f l
ife

. 

ob
je

ct
iv

e

1
2

3
lit

er
at

u
re

an
al

ys
es

ca
se

 s
tu

d
ie

s

4
5

6
st

ar
ti

n
g

 p
oi

n
ts

d
es

ig
n

 p
rin

ci
p

le
s

2.
1 

d
e

n
si

ty
 

3.
1 

d
e

n
si

ty
 

M
ak

e
 s

p
ac

e
s 

ad
ap

ta
b

le
 s

o
 th

ey
 a

lw
ay

s 
fit

 in
 s

e
am

le
ss

ly
 w

ith
 

th
e

 u
sa

g
e

 a
nd

 d
o

 n
o

t t
ak

e
 u

p
 u

nn
e

ce
ss

ar
y 

flo
o

r a
re

a 
(e

.g
. 

g
u

e
st

 ro
o

m
 is

 o
nl

y 
p

re
se

nt
 w

he
n 

th
e

re
 a

re
 g

u
e

st
s)

G
iv

e
 th

e
 o

p
p

o
rt

u
ni

ty
 fo

r p
e

o
p

le
 to

 h
av

e
 a

 p
la

ce
 o

f t
he

ir 
ow

n 
b

y 
g

iv
in

g
 th

e
 a

b
ili

ty
 to

 p
e

rs
o

n
al

iz
e

 th
e

ir 
sp

ac
e

.

5.
1 

d
e

n
si

ty
 

In
cr

e
as

e
 m

u
lti

cu
ltu

ra
lis

m
 a

nd
 p

ro
vi

d
e

 g
o

o
d

 re
la

tio
ns

hi
p

s 
an

d
 

d
ai

ly
 in

te
ra

ct
io

n
 b

et
w

e
e

n 
p

e
o

p
le

 b
y 

p
ro

vi
d

in
g

 p
u

b
lic

 
g

at
he

rin
g

 p
la

ce
s.

A
vo

id
 p

re
fa

b
ri

ca
te

d
 s

o
lu

tio
ns

 in
 w

hi
ch

 th
e

 re
si

d
e

nt
s 

ca
nn

o
t 

m
ak

e
 th

e
ir 

ow
n 

ad
ju

st
m

e
nt

s.

P
ro

vi
d

e
 jo

b
 o

p
p

o
rt

u
n

it
ie

s 
an

d
 p

ro
m

o
te

 lo
ca

l b
u

si
ne

ss
 b

y 
at

tr
ac

tin
g

 e
co

no
m

ic
 a

ct
iv

ity
 a

nd
 m

ix
e

d
 u

se
 d

ev
e

lo
p

m
e

nt
.

E
nl

ar
g

e
 th

e
 r

e
cr

e
at

io
n

al
 p

ro
g

ra
m

 b
y 

im
p

ro
vi

ng
 e

xi
st

in
g

 a
nd

 
ad

d
in

g
 n

ew
 p

u
b

lic
 p

ar
ks

, s
m

al
l b

u
si

ne
ss

e
s,

 m
ar

in
as

, b
e

ac
he

s 
an

d
 o

th
e

r c
u

ltu
ra

l a
m

e
ni

tie
s.

5.
2 

q
u

al
it

y 
o

f l
ife

T
he

 le
ve

l o
f 

sa
ti

sf
ac

ti
o

n
 a

 p
e

rs
o

n 
o

b
ta

in
s 

fr
o

m
 th

e
 

su
rr

o
u

nd
in

g
 e

nv
iro

nm
e

nt
al

 c
o

nd
iti

o
ns

. T
he

 q
u

al
ity

 o
f l

ife
 is

 n
o

t 
lin

e
ar

, b
u

t c
o

m
p

le
x 

an
d

 in
te

rw
o

ve
n

. 

2.
2 

q
u

al
it

y 
o

f l
ife

 

N
e

w
 B

ab
yl

o
n

 -
 N

ie
u

w
e

nh
u

ys
 

A
n 

im
m

e
ns

e
 v

o
lu

m
e

 c
o

ns
is

tin
g

 o
f a

 la
rg

e
 n

u
m

b
e

r o
f ‘

se
ct

o
rs

’, 
w

ith
in

 th
e

se
 s

e
ct

o
rs

, e
ve

ry
th

in
g

 c
an

 b
e

 a
d

ap
te

d
 to

 th
e

 n
e

e
d

s 
o

f t
he

 in
d

iv
id

u
al

, f
o

llo
w

in
g

 th
e

 s
p

e
e

d
 o

f t
he

 u
se

r.

P
e

rs
o

n
al

is
e

d
 C

ap
su

le
s 

- 
S

o
m

e
 P

e
o

p
le

 
A

 p
ro

je
ct

e
d

 in
te

rf
ac

e
 h

e
lp

s 
th

e
 u

se
r t

o
 d

e
si

g
n 

hi
s 

ow
n 

ho
m

e
 

eff
o

rt
le

ss
ly

 u
si

ng
 m

ac
hi

ne
 le

ar
ni

ng
. T

he
 s

p
e

e
d

 a
nd

 r
an

g
e

 o
f 

th
e

 a
d

ap
ta

tio
n 

is
 h

ig
h 

b
e

ca
u

se
 it

 is
 b

u
ilt

 b
y 

sm
al

l r
o

b
o

ts
. 

Z
e

ro
 S

ta
r 

H
o

te
l -

 T
he

 W
hy

 F
ac

to
ry

 
A

 fu
lly

 a
d

ap
ta

b
le

 b
u

ild
in

g
 th

at
 e

xp
lo

re
s 

te
m

p
o

ra
ry

 li
fe

st
yl

e
s.

 
U

si
ng

 a
rt

ifi
ci

al
 in

te
lli

g
e

nc
e

, t
he

 ro
o

m
s 

ad
ap

t i
m

m
e

d
ia

te
ly

 w
he

n 
th

e
re

 is
 a

 c
ha

ng
e

 in
 a

ct
iv

ity
. 

G
ro

w
in

g
 S

ys
te

m
s 

- 
A

A
 S

ch
o

o
l o

f A
rc

hi
te

ct
u

re
A

rt
ifi

ci
al

 in
te

lli
g

e
nc

e
 m

in
im

iz
e

s 
th

e
 e

ffo
rt

 fo
r t

he
 u

se
r a

s 
it 

sc
an

s 
th

e
 e

nv
iro

nm
e

nt
 a

nd
 a

d
ju

st
s 

th
e

 d
e

si
g

n 
re

al
-t

im
e

, t
hu

s 
co

m
p

le
te

ly
 e

ra
si

ng
 th

e
 li

ne
 b

et
w

e
e

n 
d

e
si

g
n 

an
d

 fa
b

ric
at

io
n.

 

D
io

g
e

n
e

 -
 R

e
nz

o
 P

ia
no

T
he

 e
xp

lo
ra

tio
n 

o
f t

he
 m

in
im

u
m

 s
p

ac
e

 in
 w

hi
ch

 a
 p

e
rs

o
n 

ca
n 

p
o

ss
ib

ly
 li

ve
. T

he
 s

m
al

l v
o

lu
m

e
 is

 a
ch

ie
ve

d
 b

y 
in

te
g

ra
tin

g
 th

e
 

in
te

rio
r a

nd
 m

ak
in

g
 it

 fo
ld

ab
le

.

R
o

ta
ti

n
g

 H
o

u
se

 -
 G

e
o

rg
e

 C
la

rk
e

Ta
ke

s 
u

p
 a

s 
lit

tle
 s

p
ac

e
 a

s 
p

o
ss

ib
le

 b
y 

tu
rn

in
g

 th
e

 d
w

e
lli

ng
 

ar
o

u
nd

. I
t h

as
 a

 to
ta

l fl
o

o
r a

re
a 

o
f 4

0
 s

q
u

ar
e

 m
et

e
rs

, b
u

t o
nl

y 
a 

fo
o

tp
rin

t o
f 1

0
 s

q
u

ar
e

 m
et

e
rs

.

O
p

ti
m

iz
e

 fl
o

o
r 

ar
e

a
T

hi
s 

re
su

lts
 in

 a
n 

in
cr

e
as

e
 in

 th
e

 n
u

m
b

e
r o

f d
w

e
lli

ng
s 

p
e

r 
he

ct
ar

e
. I

t i
nv

o
lv

e
s 

co
ns

id
e

rin
g

 d
w

e
lli

ng
s 

as
 a

 s
e

q
u

e
nc

e
 o

f 
ac

tiv
iti

e
s 

ra
th

e
r t

ha
n 

a 
co

lle
ct

io
n 

o
f s

p
ac

e
s,

 g
iv

in
g

 s
p

ac
e

s 
m

u
lti

p
le

 fu
nc

tio
ns

 a
nd

 a
p

p
ly

in
g

 p
re

fa
b

ric
at

e
d

 a
nd

/o
r 

in
te

g
ra

te
d

 fu
rn

itu
re

.

O
ff

e
r 

ad
ap

ta
b

le
 d

w
e

ll
in

g
s

Fo
r d

e
ns

ity
, t

hi
s 

al
lo

w
s 

th
e

 s
p

ac
e

 to
 b

e
 a

rr
an

g
e

d
 e

ffi
ci

e
nt

ly
 a

nd
, 

in
 th

e
 c

as
e

 o
f q

u
al

ity
 o

f l
ife

, i
t m

e
an

s 
th

at
 p

e
o

p
le

 c
an

 a
d

ap
t t

he
 

ho
m

e
 to

 th
e

ir 
p

e
rs

o
na

l p
re

fe
re

nc
e

s.
 E

ns
u

re
 th

at
 th

e
 m

ax
im

u
m

 
p

o
ss

ib
le

 fr
e

q
u

e
nc

y 
o

f a
d

ju
st

m
e

nt
s 

is
 h

ig
h 

an
d

 th
at

 th
e

 e
ffo

rt
 fo

r 
th

e
 o

cc
u

p
an

ts
 is

 lo
w

.

P
ro

m
o

te
 f

ac
ili

ty
 s

h
ar

in
g

T
he

 q
u

al
ity

 o
f l

ife
 b

e
ne

fit
s 

fr
o

m
 s

ha
rin

g
 fa

ci
lit

ie
s 

as
 it

 
e

nc
o

u
ra

g
e

s 
g

o
o

d
 re

la
tio

ns
hi

p
s 

an
d

 in
te

ra
ct

io
n 

b
et

w
e

e
n 

ne
ig

hb
o

u
rs

. I
n 

te
rm

s 
o

f d
e

ns
ity

, t
hi

s 
m

e
an

s 
th

at
 d

w
e

lli
ng

s 
ca

n 
b

e
 d

ow
ns

iz
e

d
, r

e
su

lti
ng

 in
 m

o
re

 d
w

e
lli

ng
s 

in
 to

ta
l.

O
ff

e
r 

a 
ra

n
g

e
 o

f 
ty

p
o

lo
g

ie
s

T
hi

s 
in

cl
u

d
e

s 
al

l p
ric

e
 r

an
g

e
s 

an
d

 e
th

ni
c 

b
ac

kg
ro

u
nd

s.
 T

hi
s 

e
ns

u
re

s 
th

at
 e

ac
h 

in
d

iv
id

u
al

 g
et

s 
a 

w
e

ll-
 lo

ca
te

d
 a

nd
 

co
m

fo
rt

ab
le

 h
o

m
e

.

E
n

h
an

ce
 o

u
td

o
o

r 
sp

ac
e

s
To

 im
p

ro
ve

 th
e

 q
u

al
ity

 o
f l

ife
 it

 is
 im

p
o

rt
an

t t
o

 m
ai

nt
ai

n 
o

p
e

n 
p

u
b

lic
 s

p
ac

e
s,

 s
u

ch
 a

s 
p

ar
ks

. A
nd

 b
y 

m
ak

in
g

 th
e

 u
rb

an
 

e
nv

iro
nm

e
nt

 m
o

re
 a

tt
ra

ct
iv

e
, t

hi
s 

ca
n 

b
e

co
m

e
 th

e
 n

ew
 ‘l

iv
in

g
 

ro
o

m
’ a

nd
 d

w
e

lli
ng

s 
ca

n 
b

e
 m

ad
e

 m
o

re
 c

o
m

p
ac

t, 
w

hi
ch

 
in

cr
e

as
e

s 
th

e
 d

e
ns

ity
.

A
na

ly
si

s 
o

f w
ha

t p
e

o
p

le
 d

o
 th

ro
u

g
ho

u
t t

he
 d

ay
 s

ho
w

e
d

 th
at

 th
e

 
st

an
d

ar
d

 t
im

e
lin

e
 is

 v
al

id
. M

o
st

 p
e

o
p

le
 s

le
e

p
 a

t n
ig

ht
, a

ro
u

nd
 

0
8

.0
0

 p
e

o
p

le
 g

o
 to

 w
o

rk
 a

nd
 a

ro
u

nd
 1

7.
0

0
 p

e
o

p
le

 re
tu

rn
 h

o
m

e
.

D
ai

ly
 a

ct
iv

iti
e

s 
w

e
re

 p
ro

je
ct

e
d

 o
nt

o
 a

 s
ta

nd
ar

d
 fa

m
ily

 h
o

m
e

 in
 

th
e

 m
id

d
le

 p
ric

e
 r

an
g

e
, a

llo
w

in
g

 th
e

 s
u

rf
ac

e
-t

im
e

 to
 b

e
 

ca
lc

u
la

te
d

. T
he

 c
o

nc
lu

si
o

n 
w

as
 th

at
 o

nl
y 

30
%

 o
f t

he
 to

ta
l 

su
rf

ac
e

-t
im

e
 o

f a
 s

ta
nd

ar
d

 d
w

e
lli

ng
 is

 u
til

iz
e

d
.

P
ar

am
et

e
rs

 d
e

ns
ity

: 
• 

 v
o

lu
m

e
• 

 e
ffi

ci
e

n
cy

• 
 e

ff
o

rt

P
ar

am
et

e
rs

 q
u

al
ity

 o
f l

ife
: 

• 
 id

e
n

ti
ty

• 
 r

an
g

e
• 

 s
p

e
e

d

S
u

b
je

ct
iv

e
 d

im
e

ns
io

n:
 

M
in

d
 -

  h
ow

 w
e

 in
te

ra
ct

 w
ith

 o
u

r s
u

rr
o

u
nd

in
g

s
E

n
e

rg
y 

- 
ho

w
 w

e
 s

e
e

 th
e

 w
o

rl
d

 a
nd

 p
ro

ce
ss

 in
fo

rm
at

io
n

N
at

u
re

 -
 h

ow
 w

e
 m

ak
e

 d
e

ci
si

o
ns

 a
nd

 c
o

p
e

 w
ith

 e
m

o
tio

ns
Ta

ct
ic

s 
- 

o
u

r a
p

p
ro

ac
h 

to
 w

o
rk

, p
la

nn
in

g
 a

nd
 d

e
ci

si
o

n-
m

ak
in

g
Id

e
n

ti
ty

 -
 h

ow
 c

o
nfi

d
e

nt
 w

e
 a

re
 in

 o
u

r a
b

ili
tie

s 
an

d
 d

e
ci

si
o

ns
 

3.
2 

q
u

al
it

y 
o

f l
ife

 

U
rb

an
iz

at
io

n
 is

 o
ne

 o
f t

he
 m

o
st

 u
rg

e
nt

 c
ha

lle
ng

e
s 

cu
rr

e
nt

ly
 b

e
in

g
 

fa
ce

d
 b

y 
ci

tie
s 

ac
ro

ss
 th

e
 w

o
rl

d
. M

o
re

 th
an

 h
al

f o
f t

he
 w

o
rl

d
’s

 
p

o
p

u
la

tio
n 

(5
4%

) r
e

si
d

e
s 

in
 u

rb
an

 a
re

as
 a

nd
  t

he
 u

rb
an
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Challenges.

CO2 emissions

Mental health  

Loneliness

Extremely high rents

Opportunities.

New construction materials 
and methods 
-> Cross Laminated Timber 
-> CNC milling 

‘Zeitgeist’ new generations 
-> wanderlust 
-> experiences > possessions



a new way of living...

... with the smallest carbon footprint possible.

... that improves mental health and stimulates 
social contacts.

... that is affordable for all.

... that offers ultimate freedom to enjoy the 
beauty of our planet.
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One backpack. One laptop. Unlimited potential.

Clothing & Accessories

Toiletries & Personal Care

Productivity & Tech

Miscellaneous



Connected communities. 
scale: regional
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Connected communities. 
scale: national



Connected communities. 
scale: global
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Surface-time.

100% use of 
surface-time

100% use of 
surface-time
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https://www.baudokumentation.ch/innovationen-in-den-bereichen-treppen-und-dachausstiege-168767/news.htmlhttp://www.popupology.co.uk/galleries/7/items/41

References.



Concept.
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Eating and Drinking

Socializing, Relaxing, and Leisure

Sports, Exercise, and Recreation

Religious and Spiritual

Volunteering

Telephone Calls

Traveling

Sleeping
Personal Care

Household Activities

Caring for Household Members

Caring for Non-Household Members

Work and Work-Related
Education

Consumer Purchases

Professional and Personal Care

Other

12am 1 2 3 4 5 6 7 8 9 10 11 12pm 1 2 3 4 5 6 7 8 9 10 11

Sleeping.

Working.

Eating.

Relaxing.

Activities.



Sleeping. Relaxing. Eating. Working.

Activities.
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Exploded view.

1 2 3 4 5 6 7 8 9Rails. Wall. Blanket. Mattress. Bed. Legs. Floor. Wall. Rails.



LOCK

3

2

1

UNLOCK

3

2

1

3

2

1

(Un)folding.
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(Un)folding.



A

B

DC

A B

DC

Rails & hinges.
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5000

2200

2200

5000

5000

2200

5000

5000

1 4

2 5

3

1600 1600 600

5000

2800

2800

1

2

5000

5000

4

5

3

packages. closet doors.

S 1.50

Material use.
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CNC templates.
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Multiplex Populier

+ Splintert nauwelijks
+ Gemakkelijk te bewerken
+ Lange levensduur
- Niet geschikt voor gebruik buitenshuis
-> 33,03 p/m2 

+ Gemakkelijk te bewerken
+ Lange levensduur
- Kans op kromtrekken is groot
- Minder goede zichtkwaliteit
- Kleur en dikte kan per plaat verschillen
-> 18,25 p/m2

- Splintert snel
- Uitsluitend geschikt voor binnentoepassing
- Afkomstig uit Azie
-> 18,07 p/m2

+ Vlakke stabiele plaat 
+ Uitstekend te bewerken
+ Geschikt voor binnentoepassingen en voor 
vochtige ruimtes binnen.
+ Europees product 
-> 23,07 p/m2

+ Sterk plaatmateriaal
+ Hoge stootvastheid
+ Duurzaam materiaal
+ Egaal uiterlijk
- Minder geschikt voor gebruik buitenshuis
-> 46,37 p/m2

+ Sterk plaatmateriaal
+ Duidelijke en onregelmatige vlammen
+ Gemakkelijk te bewerken
- Alleen voor gebruik in droge ruimtes
-> 85,81 p/m2

+ Speciaal voor gebruik buitenshuis en in voch-
tige ruimtes
+ Sterk en licht plaatmateriaal
+ Buigt niet door onder zware belasting
+ Werkt nauwelijks
-> 47,27 p/m2

Multiplex Berken

Multiplex Pools Grenen

Multiplex Okoumé

Multiplex Hardhout

Multiplex Meranti

LinoPly

Material.
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Thickness.
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Long term storage.

Furniture.Personalisation.

Short term storage.

Objects.



2000
mm

small single kingqueendoublelarge singlesuper single

2000
mm

2000
mm

2000
mm

2000
mm

2000
mm

1000 mm900 mm 1200 mm 1400 mm 1600 mm 1800 mm

30 
mm

50 
mm double
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le clearan
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small single

9150
mm200
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1000 mm
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2100
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1700 mm
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mm 320
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2500 mm

350 
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450
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Dimensions.
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starting point

- shower only 
accessible from outside

- no balcony
+ more interior space

mirror bed

rotate toilet

4 x4 instead of 3,5 x 3,5 
+ more space
- bigger floor area

+ interesting space 

+ bigger balcony
- less storage space
- less daylight

+ too much space? 

+ big balcony 
- less daylight

- accessibility hindered 
by furniture

- less daylight
+ storage space

+ larger balcony
- no storage space

multiple zones/ 
functions

+ partition wall with 
storage space
- accessibility door  

+ toilet accessible
+ space for 
personalisation

mirror

privacy 

noise reduction

daylight

electricity

daylight electricity 

daylight

Performances.

Layout.



Storage

Hallway

Wall

Balcony

References.
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Dwelling.



Floor plan. 
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Conceiled door frame.



Use of ‘waste’ material. 

575 575 575 575
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Religion

Volunteering

Phone calls

Other

Sleeping

Personal care

Eating & drinking

EducationWork

Housework

Household care

Shopping

Care services

Relaxing

Sports

Purchases

Lunch hour

From noon to 1:00pm, you see a lot of movement from work or housework to eating and drinking and then back again. Many also take the time to relax.

Activity 6-8pm.

1. Working

1. Working

3. Self care

3. Self care

2. Relaxing

2. Relaxing

4. Eating

4. Eating



Floor plan 6-8pm.

069



CLT.



Bolts & cross nuts.
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1 2 3 4

5 6 7 8

Assembly.



Vertical connector. Horizontal connector.
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Facade.



Facade.
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(1-2p) 14 m2 

-> 100 x 1 element

Conclusion dwelling.

14 m2
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29% 34% 54% 57%

25% 34% 50% 56% 64%

22% 32% 39% 56% 59%
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What to share.
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Timeline.



(25p) 4 x 12 m2 (25p) 4 x 56 m2 (5p) 20 x 3 m2 (25p) 4 x 28 m2 (25p) 4 x 25 m2 12 m2 10 m2

25 m2 25 m2 22 m2 14 m2 26 m2 16 m2 12 m2

-> 4 x 1 element -> 4 x 4 elements -> 4 x 5 element -> 4 x 2 elements -> 4 x 2 elements -> 1 element -> 1 element

-> 2 elements -> 2 elements -> 2 elements -> 1 element -> 2 elements -> 1 element -> 1 element

Conclusion shared facilities.

->  20 x element 3m2 & 47 x element 14m2
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Shared facilities
Kitchen
Livingroom 
Bathroom 
Diningroom
Laundry 
Tools 
Convenience store
Sensory garden 
Gym 
Co working 
E-bike station
Health clinic 

source https://www.corby.gov.uk/sites/default/files/Shared%20House%20Housing%20Standards_1.pdf

KITCHEN
Used by 1-5 persons 7 sqm.
For more than 5 persons an additional 2.5 sqm per person using kitchen. 
100/4= 25 users/kitchen -> 14 sqm 

Dining
Used by 1-5 persons 11.5 sqm.
Used by 6-8 persons 14.5sqm.
Used by 9 – 10 persons 16.5sqm -> 41,25 sqm 

Living
Used by 1-5 persons 11.5 sqm. Used by 6 – 8 person 14.5sqm. Used by 9 – 10 persons 16.5sqm. -> 41,25 sqm 

Bathroom 

toilet+ shower 
1-5 users 1 x bath/shower with hot & cold water supply 1 x WC & WHB for each 4 occupants 
6-10 users 6-8 occupants - 2 x bath/shower with hot & cold water supply 2 x WC & WHB with hot and cold water.

9 – 10 occupants - 3 x bath/shower with hot & cold water supply 3 x WC & WHB with hot and cold water. 

Ideally the WC & WHB should be separate from the bath/shower room where possible. 

seperate In addition to the above add 1 x WC & WHB with hot and cold water for 5 occupants. 

wash hand basin For Licensable HMO’s 1 wash hand basin to be provided within each letting 

conclusion
1 T&S per 5 users toilet size 100 * 80 = 0,8 m2 5*0,8= 4 m2 total 8m2
25/5= 5 shower size 100*80 = 0,8 m2 5* 0,8= 4 m2

Laundry https://www.hier.nu/themas/snel-en-makkelijk/zo-vaak-doen-nederlanders-gemiddeld-was

gem 2,9 keer per week de was. Was duurt gemiddeld 2 uur. 
van 8 ttot 10 wassen draaien -> 14 uur actief 
14/2 = 7 beurten per dag 
7*7= 49 beurten per machine 
49/2,9= 16,9 gebruikers per machine 
100/16,9= 5,91 wasmachines 
100 gebruikers -> 6 wasmachines 
gelijk aantal drogers: 6

12 machines -> 3,5 x 3,5 minimaal

Tools 

vacuum cleaner, broom, drill, zaag, gereedschapskist, dweil etc

https://www.brianbohlke.com/single-post/2018/11/27/The-Amazon-Effect-Amazon-Go-Stores-and-The-Future-of-Retail
Convenience store https://www.theverge.com/2018/12/12/18138353/amazon-go-store-small-format-seattle-launch
reference: amazon go stores (300 square feet)
-> 20 tot 30 m2

Gym https://www.precor.com/en-us/resources/hospitality-operators-how-big-should-your-fitness-room-be
vuistregel: 20% goes to gym 
100*0,2= 20 mensen 
average gym user works out 3 times a week -> 20*3= 60 workouts per week 
60/7= 8,57 workouts per day 
6 effectieve uren om gym te gebruiken (6-8, 11-1, 5-7) 8,57/6= 1,43 users per hour 
conclusie: 1 apparaat per soort is genoeg . 

apparaten https://fitness-eq.com/how-much-floor-space-is-needed-for-a-home-gym/
24 m2 https://nl.pinterest.com/pin/24136547972856105/ interior

https://nl.pinterest.com/pin/549228117059382200/ interior

Co working https://www.entrepreneur.com/article/347781

stel 100% moet een plekje kunnen hebben 
100*100= 100 mensen 
per community -> 25 mensen per groep 

tafel 8 mensen: 250 x 90 cm 
-> dit 3x voor 25 gebruikers

tafel ruimte totaal: 270 breed 
totaal: 3*(2,5*2,7)= 20 sqm

E-bike station 
3 inhabitants per bike -> 100/3 = 33 bikes minimum 
0,35 m tussen fiesten in breedte storage 
1,85 m in lengte (incl fiets) https://www.fietsenrekkenhandel.nl/fietsenrek-super-4-fietsen.html

33*0,35= 11,6 meter aan opslag 
dubbellaags -> 5,8 meter aan opslag 

totaal 1,85*2 (ook looppad)*5,8= 21,46 m2

Health clinic https://www.lhv.nl/uw-beroep/over-de-huisarts/kerncijfers-huisartsenzorg?temp-no-mobile=1
norm: 2095 gebruikers per huisarts
1 arts is voldoende

https://www.lhv.nl/actueel/tijdschriften/artikel/hoe-ziet-uw-ideale-spreekkamer-eruit
spreekkamer ong 14 m2

Calculations shared facilities.



083



I. dwellings          II. shared facilities         III. self-sufficiency         IV. building

Toolkit.



air 
handling 

unit + heat 
recovery

fresh air return air

supply air
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exhaust air

smart 
node 

appliances

battery

pv 
panels 

solid waste

reuse recycle
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compost tank

w
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inorganic waste

organic waste
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water
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biofilter

sediment 
tankwater pump

air pump
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fish 
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nitrite rich
water

water

water

air
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food

greywater 
treatment

tank
booster 
heater

hot water 
storage

living 
machine 

rainwater 
treatment

tank

blackwater 
sediment

tank

potable
storage

greywater
storage 1

greywater
storage 2

ra
in

 

b
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gas

heat

fermenter

ch
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m
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u
re

sludge

gas motor
+

generator 

biomass 
collection 

tank

heat

electricity

electricity
hot water

underfloor 
heating

heat 
cold
storage

central
heat

pump

heat 
pumps 

(4x)

possessions

consumer 
goods

building 
materials

hvac

energy

waste

biogas

materials

wind

sun

Closed loop.
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12 m2 (25p) 4 x 18,75 m3 12 m2 (25p) 4 x 18,75 m3 (25p) 4 x 18,75 m3 12 m2 (25p) 4 x 18,75 m3

(3p) 57,7 m2 10 m2 365 m2 14 m2 10 m2 14 m2

-> 4 x 1 element -> 4 x 5 elements -> 4 x 1 element -> 4 x 5 elements -> 4 x 5 elements -> 4 x 1 element -> 4 x 5 elements

-> 33 x 1/7 element -> 2 elements -> 26 elements -> 1 element -> 1 elements -> 1 element

->  33 x element 2m2 + 127 x element 14m2

Conclusion self-sufficiency.



Calculations self-sufficiency

100 INHABITANTS

FFOOOODD

AAQQUUAAPPOONNIICCSS

Source https://versestad.nl/2016/10/vertical-farming/

greenhouse 1300 m2 -> 50.000 kg/y
fish 370 m2 -> 20.000 kg/y

fruit& vegetables/p/y 150 kg -> total 15.000 kg/y
m2 needed: 15.000/50.000= 0,3 -> 00,,33**11330000  ==  339900  mm22

fish/p/y 20 kg/y -> total 2000 kg/y
m2 needed: 2000/20000= 0,1 -> 00,,11**337700  ==  3377  mm22

BBEEEESS

Source https://www.bijenhouders.nl/files/downloads_winkel/05%20Bijenfolder%20Bestuiving%20090630.pdf

pollination 2500 m2 -> 1 family (traditional farming) 
vertical farming: 10% of traditional m2 -> 250 m2 -> 1 family 

m2 farming: 390 m2 -> 11,,5566  bbeeee  ccoolloonnyy

Source http://www.imkeropleidingensalland.nl/imker-worden/bijen-weetjes/
https://toverleven.cultu.be/oogsten-honing-roven

honey 
1 family -> 30 kg/year 
30*1,56= 46,8 kg/year 

100 persons -> 0,468 kg/person/year 

benodigd: 2 kg/year/ persoon (10 l = 14 kg) 15 g is 1 'serving'

HHEENNNNEERRYY

Source https://www.voedingscentrum.nl/nl/service/vraag-en-antwoord/gezonde-voeding-en-voedingsstoffen/hoeveel-eieren-mag-ik-per-week-eten-.aspx
https://www.adopteereenkip.nl/hoeveel-eieren-legt-een-kip-2
https://www.grootplezier.nl/blog/hoeveel-eieren-legt-een-kip/

required 130 eggs/p/y total 1300 eggs/year 
chicken lays 5 eggs/week -> 55**5522==226600  eeggggss    -->>  11330000//226600  ==  55  cchhiicckkeennss  

reference https://www.omlet.nl/guide/kippen/kan_ik_kippen_houden/hoeveel_ruimte_heb_ik_nodig/
1 m2/ chicken -> 11**55  ==  55mm22

AAQQUUAAPPOONNIICCSS  https://www.pc.gov.au/inquiries/completed/water-study/submissions/sub046/sub046.pdf

1000 kg fish -> 22.000 l water 
7000 kg groente 

needed for 100 pers: 
2000 kg fish 
15.000 kg groente -->>  2222//77**1155==  4477..000000  ll  wwaatteerr  nneeeeddeedd

closed water loop

BIOGAS

Source https://www.renergon-biogas.com/en/biogas-calculator/

100.000 kg chicken totaal 1.000.000 kg 10.000 geeft
900.000 kg biowaste 

results in: 
202 920 kWh elek per year 2029,2
23.16 kW CHP power 0,2316

heat: 240 300 kWh thermal per year 2403
27.43 kW gross thermal power 0,2743

organic fertilizer 980 tons per year 9.800
compost: 400 tonnes per year 4.000

Design

organic waste 12.600 kg
sludge 15.000 kg
chicken manure 60 kg Bovenstaand x

27.660 kg totaal 27,66

uitkomst: 56127,672 kWh per jaar
6,406056 chp power

66466,98 kwh heat 
7,587138 thermal power

271068 fertilizer
110640 ompost 

20 l = 4 kg 
27660 l 
5532 l
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WWAATTEERR
vuistregel: 1 maand op kunnen slaan bron: consult Christien 

rraaiinn  https://nl.climate-data.org/europa/koninkrijk-der-nederlanden/noord-holland/amsterdam-3330/

amsterdam gemiddeld 805 mm/year 
max 87 mm, min 44 mm /maand

wwaatteerr  uussee https://www.waternet.nl/service-en-contact/drinkwater/gemiddeld-waterverbruik/

potable 5577,,33 l/day -> 57,3*365*100= 22..009911..445500 l/y 174287,5 l/month
douche 44,2
wastafel 4,9
afwassen 3
afwasmachine 2
overig 1,6
drinken 0,8
eten koken 0,8

non-potable 4499,,66 l/day -> 49,6*364*100= 11..881100..440000 l/y 150866,6667 l/month 
toilet 32,7
wasmachine 12,9
kleding wassen 1
overig 3

Source https://www.nibud.nl/consumenten/energie-en-water/
potable: 5533,,66%% of total usage
total: 36800 l/year/person 36800/12= 3067 l/month/person
potable water per person 33006677**00,,553366  ==  11664444  ll  ppoottaabbllee//mmoonntthh  

average rainfall per month: 805/12=67 mm/maand
0,067*1= 0,067 m3= 67l/m2 ppeerr  mm22  vvaalltt  6677  lliitteerr  rreeggeennwwaatteerr

nneeeeddeedd  mm22 11664444  ll//6677  ==  2244,,55  mm22  pppp

verlies aan water (koken, drinken etc) 3,2l/day/user 3,2*30= 96l/month/user

SSttoorraaggee  ppoottaabbllee  wwaatteerr  
christien: 1 month -> 117744..228877,,55  ll per 100 users
175.000l= 175 m3 175/0,3 (hoogte)= 583 m2 oppervlak opslag 
1 rij= 3,5m breed 583/3,5= 166 m lang 
lengte gebouw= 50m 116666//5500==  33,,33  rriijjeenn  bbeennooddiiggdd

SSttoorraaggee  nnoonn--ppoottaabbllee  wwaatteerr  
christien: 1 month -> 115500..886666,,77  ll per 100 users
150.000l= 150 m3 150/0,3 = 500 m2 opp

500/3,5= 142,85 m lang 
114422,,8855//5500==  22,,8855  rriijjeenn  nnooddiigg  

rainwater treatment 
duration: 0
month max = 87 mm roof= 51.020*39.875 = 2040 m2 00,,008877mm**22004400==  117777,,4488  mm33  ==  117777..448800  ll

settlement tank http://www.except.nl/design/Schiebroek-Zuid/Ingredient_Book_2011-01-10_web.pdf

Sludge
bron: 3285.000 l -> 27.700 kg slib 1000l = 8,43 kg slib
total blackwater/year 1.810.400 -> 1155..226655,,7788  kkgg  

Living machine https://ecovillage.org/solution/the-living-machine/
duration: 4 days 

Calculations self-sufficiency

EELLEECCTTRRIICCIITTYY

ccaarr  cchhaarrggiinngg  https://zerauto.nl/hoeveel-energie-verbruikt-een-elektrische-auto/
2000 kWh/car/year 

lliivviinngg  

openbare ruimten niet meerekenen, maar uitgaan van traditionele verbruik van wonen geeft realistische vergelijking 
https://www.nibud.nl/consumenten/energie-en-water/

990000  kkWWhh//uusseerr//yyeeaarr  

AAqquuaappoonniiccss  https://www.sciencedirect.com/science/article/pii/S0144860915000643

35.950 l -> 19526 kWh per year mostly for heating 

47.000 l needed 2255..552277  kkWWhh  ppeerr  yyeeaarr  

OOPPBBRREENNGGSSTT

ppvv  ppaanneellss  https://www.energieleveranciers.nl/zonnepanelen/opbrengst-zonnepanelen

1,95 bij 1 meter met een gemiddeld vermogen van ongeveer 300 Wp.  

2 m2 = 300 wp = 270 kWh
11mm22  -->>  113355  kkWWhh  

WWAASSTTEE

GGEENNEERRAALL

Source http://www.except.nl/design/Schiebroek-Zuid/Ingredient_Book_2011-01-10_web.pdf
https://www.milieucentraal.nl/minder-afval/afval-scheiden-cijfers-en-kilos/

solid waste 
inorganic 163 kg/p/y 163*100 = 16.300 kg/y
organic 140 kg/p/y 140*100 = 14.000 kg/y

compost 
10% organic -> 0,1*14.000 = 1.400 kg 

Source https://farmityourself.com/why-compost-measured-in-liters-and-how-to-convert-it/

20 l = 4 kg 
1 kg -> 5 l 
1.400 kg -> 7000 l 

biogas 
90% organic -> 0,9*14.000= 12.600 kg

chicken manure 

Source https://torsius-ei.nl/mest/

1 chicken 30 kg manure/y -> 40% organic waste -> 0,4*30 = 12 kg/chicken/year 
55  cchhiicckkeennss  -->>  55**1122==  6600  kkgg//yyeeaarr  

WWAASSTTEE  WWAATTEERR

uurriinnee  
1250 ml/24h/p -->>  11,,2255ll**336655**110000  pp  ==  4455..662255  ll//jjaaaarr  

Source https://nl.wikipedia.org/wiki/Urineren
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Toolkit.
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public/private interface
(car dependency)

maximize density 
of a city 

implementation in 
existing floor area

Vacant building.
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Grid.

Accessibility.
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Most efficient grid.



14 m2

18 m2

100 users -> 177 units

177 x 18 = min 3186 m2*
*if #floors = 1 

Conclusion building.

Dwellings: 100 elements Shared facilities: 30 elements Self-sufficiency: 47 elements+ + = 177 elements
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Timeline.
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Selection site.



Source: Google Earth

https://www.loopnet.com/Listing/Cook-Street-Properties/17165250/

Site.
Kromhouthal Cluster 1, Gedempt Hamerkanaal 231, 1021 KP Amsterdam
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Historical value.



Advertising.
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conclusion toolbox: 100 users -> 3186 m2

2nd floor possible 
max 1/3 of dwellings on 2nd floor (daylight) 

100 users -> 77 facilities

2/3x + 0,77x = 130
x = 90,5

90,5* 0,77 = 69,67 facilities

90 users = maximum density & 
quality of life

2950 m2

Maximum density.
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Implementation toolkit.
Grid Water storage

Dwellings Connecting elements



Stacked dwellings
 
Shared facilities

Bathrooms Elements self-sufficiency
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Bridges Living machine

Atriums



Architecture Plans
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Plans.



Plans.
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Section 1.
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Section 1.
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Section 2.
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Section 2.



0119



Routing.



Neighborhood.
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West facade.
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West facade.
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or connect with

Start your journey here

username

......................

......................

password

RETHINKING 
THE FUTURE

Subscription.

or connect with

Start your journey here

username

......................

......................

password

RETHINKING 
THE FUTURE

a couple of questions to find
your perfect fit

how many people live in your household?

1

1. toilet 
2. shower
3. extra storage space

4

what private facility do you desire to have?

do you prefer more privacy or more social 
interaction?

RETHINKING 
THE FUTURE

privacy interaction

NEXT

yes

no

Are you interested in taking on an additional 
task for the community?

RETHINKING 
THE FUTURE

SUBMIT

we found a perfect match!

Meet your neighbours 

RETHINKING 
THE FUTURE

DWELLING
chat with neighbours

upcoming events

share your experience 

Help us improve! 

RETHINKING 
THE FUTURE

SUN MON TUE WED THU FRI SAT

01 02

03 04 05 06 07 08 09

10 11 12 13 14 15 16

17 18 19 20 21 22 23

24 25 26 27 28 29 30

31
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Personalisation.



Personalisation.
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Atrium.



Living machine.
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Context.

1
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5
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Kromhouthal Cluster 1

Bridge to be built 

Attracting neighbours

Possible 2nd site

Open spaces

Community

improved connectivity

Finding users for 2nd site

expanding the system

future development?
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Today, our world is in crisis...

... let’s act before it’s too late.



Maximum density.

Maximum quality of life. 

Current situation:   NL average =  65 m2/ person
    AM average =  49 m2

New way of living:  dwelling =   14 m 2
    circulation area =  4 m2
    elements toolkit =  10,78 m2
       28,78 m2/ person
      

- affordable housing 

- social contacts

- utlimate freedom 

- a healty planet to live on
      

Current carbon footprint= 8,96 tonnes Co2

New carbon footprint=  2,37 tonnes CO2

44,27%
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Raised floor.
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Water storage.
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Daylight.



heat pump heat pump

heat 
cold
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winter summer
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heat pump
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water
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closed cycle

Underfloor heating & cooling.
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AHU +
heat recovery
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AHU +
heat recovery

AHU +
heat recovery

AHU +
heat recovery

natural inlet

natural inlet

mechanical 
exhaust

natural exhaust

AHU +
heat recovery

AHU +
heat recovery

summer

winter

air 
handling 

unit + heat 
recovery dwellings kromhouthal
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Ventilation.
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Electricity.
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Insulation.



Landmark.

0145





B
U

IL
D

IN
G

 T
EC

H
N

O
LO

G
Y.
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S1

1

A V1

V2

Details & sections.
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Fragment 1.
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Section S1.

Section S2.
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SCALE 1.100
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SCALE 1.10
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SCALE 1.10
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