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aE Intecture student Mary Lou van den Berg won 
the 1st prize of the NRP Master Prize 2019 with 
her graduation project “About the revaluation 
of passive climate systems”. She developed a 
convincing re-use strategy for a vacant hotel in the 
former colonial core of Bandung with references 
to local vernacular architecture. The jury greatly 
appreciates the careful design choices for the 
new users, the Bandung fashion community: “The 
combination of a social, educational and retail 
function gives empty buildings a realistic future 
and also leads to interesting cross-fertilization.”

text Thijs Asselbergs

Integration of technology in 
architecture is the core and mission of 
aE. Students from aE are challenged to 
merge their technical fascination into 
an architectural composition. They 
anticipate the changing global building 
assignment. We want to integrate 
current issues and government 
agendas into the education program.

Therefore aE works closely with other groups 
within the Architectural Engineering + Technology 
(AE+T) department to strive for synergy.  
Innovations are stimulated and integrated in the 
master design education. aE works closely with 
Heritage & Architecture, Urbanism & Landscape 
Architecture in cross domain environments 
such as the Shared Heritage Lab and Harvest 
BK, seeking synergy between the various 
design disciplines. The Second Life project 
for transformation of post-war government 
office buildings is a collaboration with external 
parties such as Atelier Rijksbouwmeester and 
the National Renovation Platform NRP. In 
addition, we have been working for years on the 
preparations for the upcoming Internationale 
Bau Ausstellung IBA Parkstad in 2020-2021 in 
southern Limburg.

The building assignment is increasingly 
transforming into a replacement assignment. 
The expectation is that approximately half of 
the future building assignments will consist of 
reuse. It is therefore important that we not only 
focus on new design. We also like to work on 
innovative building design solutions behind the 
transforming task of the existing environment. In 
addition, the role of the architect in the design 
process is changing. How can the architect be 
deployed? 

The DNA platform – in Dutch ‘de nieuwe 
architect’ - provides new insights into the shift 
in the position of the architect. For that aE also 
works closely with MBE to give form and content 
to the entrepreneurial Architect (eA). This puts 
aE at the center of innovation and contributes 
to the training of designers who make an impact 
on the necessary design challenges that this 
time demands. This aE journal shows the results 
achieved by our students.

Introduction Making Impact on Architectural Innovation 

News aE in action

Can the reuse of existing components create a 
new language? Dominik Lukkes addresses this 
question with “The Reuse City”, selected for 
the Archiprix 2020. This project reuses locally 
harvested materials. In the former business area 
of Amstel III, an existing office building has been 
stripped down to its bare structure and rebuilt 
through selective “urban mining” and completed 
by the addition of circular timber components. 
The result is housing with a new architectural 
language, where form doesn’t only follow 
function, but also profits from the abundance of 
reused materials and green.

Climate targets set for 2050 require new insights, 
considerations and possibilities for improvement 
within the built environment. The transition 
demands integrated, energy producing, adaptable 
and architecturally appealing examples. Students 
from the Building Engineering Studios and the 
Graduation studio did work for the Second Life 
project on a variety of typologies of the building 
stock of the Central Government Real Estate 
Agency. Strategies about re-use materials, energy 
producing architecture and flexible use did lead 
to inspiring examples that were shown at the 
Gevelbeurs 2020 in Rotterdam. 

Gevelbeurs 2020 Archiprix 2020
Architecture of Tomorrow aE Intecture Nomination

NRP Master Prize
aE Intecture 1st prize
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Students from TU Delft put the social task for 
innovative housing on the map and visit numerous 
new housing plans by young entrepreneurial 
architects in and around Amsterdam and debate 
about their innovative task. Recently realized 
prize-winning designs such as Patch 22 by 
Tom Frantzen, Superlofts by Marc Koehler and 
Schoonschip by Space and Matter were visited 
and explained by the designers themselves. The 
plans were analyzed together with students from 
the Hogeschool van Amsterdam and presented 

‘’Second Life’’ addresses the major renovation 
challenge of existing building stock. How can 
we turn this technical and economical challenge 
into inspiring architectural designs for the city 
and its users?  In collaboration with the Atelier 
Rijksbouwmeester, students from the  BES 
as well as the aE graduation studio work on 
5 representative case studies of the Central 
Government Real Estate Agency buildings. In 
different Q&A sessions experts from outside 

and researchers from inside TU Delft did inspire 
with lectures about their latest ideas of PV 
design, renewable energy and flexibility added 
value. Students could reflect their work with 
the expert panel and currently work out their 
strategies which are being discussed May 14 
together with the National Renovation Platform 
and Atelier Rijksbouwmeester.

NewsaE in action

Open Building

Second Life

at the WAF. In addition, we are closely involved 
with the openbuilding.co platform that was 
established last year and we are discussing with 
John Habraken how his ideas can be further  
shaped within thematicdesign.org. Open Building 
is undergoing new advancements and is looking 
for innovative architectural solutions within 
valuable neighbourhoods. 
Photo: aE students and teachers at Patch22

Ongoing aE collaborations

This year’s aE Alumni Day has been organised 
on the 17th of December 2019 around the 
central theme of The New Architect in a 
Changing World. Six aE Alumni from all over 
the world were invited to reflect on the theme 
and tell about their graduation projects, their 
professional work experience and how this 
relates to the architectural craftsmanship they 
are developing. The presentations of Mingyoung 

Kwon (PhD, TU Delft), Ruud Burger (Syb van 
Breda), Olly Veugelers (Benthem & Crouwel 
Architecten), Frederick Ulijn (Lingotto), Céline 
Mugica (Synopel Architects) and Dominik Lukkes 
(Archiprix nominee, Cie Architects) showed 
that aE graduates are very entrepreneurial and 
that they find work within highly innovative 
architectural work domains. Interviews with aE 
Alumni Adam Busko working in Denmark at 
Bjarke Ingels Group (BIG) and Olly Veugelers 
working at Benthem Crouwel Architects are 
featured on pages 12 and 13.

Circularity Approach
This graduation year (2020/2021) two groups of 
students (aE Intecture 23 & 24) launched new 
projects.  At the start of the two semesters they 
kicked off with the Pavillion Pitch, through which 
they introduced themselves and their technically 
inspired design fascinations. 
aE Intecture further developed its circularity 
approach in collaboration with the Circular 
Built Environment (CBE) network of the 
Faculty.  Assignments are connected to a real-life 
context and to corresponding stakeholders and 
communities. Students team up in solving societal 
issues by means of architectural engineering and 
design thinking strategies. On page 4 and 5  a 
summary of the aE Intecture approach and design 
programme is included.

aE Intecture 23/24

aE Alumni Day The New Architect in a 
Changing World
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Introduction

Make is about new (digital) 
production methods, the 
(re)-use and development 
of materials and systems for 
existing and new applications. 
How do we change the future 
of our environment, our 
homes and our cities, using a 
bottom up approach towards 
a better and more sustainable 
future?

MAKE

Stock is about the potential 
of the existing by looking 
differently to what is already 
there, by making use of 
a technical fascination, in 
relation to current or future 
needs. Ideas for intervention 
can vary: the upgrade of 
existing housing stock, 
office buildings or product 
development of interiors. 

FLOW

In Flow we see buildings as 
structures interwoven with 
their wider system. The 
sustainable performance of 
buildings has everything to 
do with flows. Well managed 
flows of people and resources 
contribute to valuable, 
comfortable and healthy 
spaces and cities.

STOCK

aE graduation studio

Approach
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MAKE RESEARCH
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NEW

STOCK

LOW TECH

HIGH TECH

ASSIGNMENTS

In the aE/Intecture graduation studio 
we are looking for innovative solutions 
in engineered architectural design, 
while encouraging students to explore 
their role as architects in facing today’s 
challenges. Understanding existing 
potentials, knowing the possibilities of 
renewal and discovering how to design, 
innovate and initiate change are central 
themes in the aE/Intecture graduation 
studio. Under the guidance of a team 
of enthusiastic (guest) lecturers and 
tutors, students search for innovative 
technical solutions for diverse problems 
in various contexts. The three main 
research by design domains promoted 
in the aE /Intecture studio are ‘Make’ , 
‘Flow’ and ‘Stock’, as described below 
on this page. Each domain requires a 
different approach and offers unique 
design solutions, while creating multiple 
value for the built environment together.
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IntroductionAssignment

OPEN BUILDING

UN SUSTAINABLE DEVELOPMENT GOALS

Shelter
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SECOND LIFE
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Collaboration & Knowledge Exchange

Agenda

aE/Intecture combines design and 
technical innovation throughout all scales 
in architecture. In our Architectural 
Engineering program we seek innovative 
and inspiring architectural solutions 
for environmental and societal issues 
together with various stakeholders. 
With today’s local and global 
challenges we are driven by the need 
to think differently about materials, 
craftsmanship, energy generation 
and efficiency, user participation and 
bottom-up or top-down approaches. 
In view of the current and constant 
changes of society, we need to see the 
built environment and the role of the 
architect in a new perspective. A vast 
amount of buildings are vacant and 
unused while a large percentage of the 
existing housing stock does not meet 
today’s requirements. But also new 
buildings have to deal with changing 
circumstances. Smart and responsible 
solutions are therefore vital in 
refurbishing and designing new future-
proof buildings. 

SECOND LIFE

DIGITALIZATION

HARVEST

CIRCULARITY
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text Annebregje Snijders 

The building stock of the Central 
Government Real Estate Agency 
and the biggest hospital of the 
Netherlands are facing a major 
renovation challenge. 

Climate targets set for 2050 require new 
insights, considerations and possibilities for 
improvement. How to deal with circularity 
and how do energy needs, indoor climate 
and renewal influence each other? What 
are the thoughts politically about energy 
and material use now this has been put on 
the agenda definitively? Which variants are 
possible and how is this balanced with the  
large investments aimed at achieving energy
neutrality? How to deal with a lifetime or 
depreciation period of, for example, thirty
years?

At the same time, these buildings also have 
an architectural value and value for its users. 
How to deal with that? How can these be 
improved and strengthened so that 1 + 1 
becomes 3?

The renewal issue is broad, it is not just 
about providing a design solution but it 
brings together many aspects such as: the 
history of the building, the place in the 
city, architecture, the life cycle of buildings, 
management for planning , investing and 
organizing, and so on. A challenging and 
topical subject that requires creativity, 
inventiveness and visionary thinking from 
a  broad spectrum of generalists and 
specialists. It is an interdisciplinary project 
with an integral assignment as the basis.

Context Second Life

The architecture of tomorrow

Dutch governmental buildings 1965-1995  revisited

CLUSTER
AMC AMSTERDAM, 1982
ARCHITECTS DUINTJER & VAN MOURIK
 

BRIDGE
EASTERN BRIDGE BUILDING, 1999
ZWARTS & JANSMA ARCHITECTS

SLAB
TAX OFFICE, LEEWARDEN, 1970
PIET ZANDSTRA, DE CLERCQ ZUBLI & PARTNERS
  

CARRÉ
PALACE OF JUSTICE ARNHEM, 1963
FRANK SEVENHUIJSEN
 

TOWER
DE KNIP, AMSTERDAM, 1994
ABE BONNEMA
 

5  CASE STUDIES
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The concrete columns and beams 
are harvested locally and reused 1:1

The existing prefab concrete 
structure and brick facade 
remain in-tacked mostly 

e

e

e
The extension is constructed out of CLT 
wall and floor elements, that allow for easy 
assembly and disassembly

f

f

f

A new facade is made 
out of double pane glass 
in timber window frames

g

g
g

The closed facades are 
either materialized by 
reused timber siding or 
vegetative wall systems

Some windows are removed to create 
openings connecting the extensions.

The mirror glass panels are 
harvested locally and reused 1:1

d

d

AMSTEL III – THE REUSE CITY
by Dominik Lukkes

Our excessive natural material stock is being  
depleted at an alarming rate. What happens 
if our most common building materials can 
no longer be acquired? This thesis shows 
the potential in reusing buildings and the 
components they comprise of by setting 
an example. An existing office building is 
transformed and expanded, where almost all 
building components the building currently is 
comprised of are reused, provided that they 
add to the building’s aesthetic, functional and 
environmental value. Additionally, surrounding 
buildings that are up for demolition serve as 
material resources. 

Detail 1 Detail 2 Detail 3
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Cross Section

Section view

Hessenbergweg 109-119 

Material storage

Temporary factory

Temporary factory

Harvest location

Harvest location

Harvest location
Redevelopment

Development

component 
recycling

component 
refurbishment

Reuse

Direct reuse

Recycled material 
storage until needed

Temporary 
storage

Connecting more “dots”

Phase 2

Conclusions

prolong

prolong

prolong

prolong

Prefab 
concrete walls

Prefab concrete 
floor slabs

Prefab 
concrete beams

Prefab concrete 
columns
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Context Second Life

CONVERSION
PALEIS VAN JUSTITIE | ARNHEM

DAVID FRITZ

Visualization Palace of Justice
Building Engeneering Studio | David Fritz 5149215 | 2020

SECOND LIFE
Dutch Governmental Buildings 1965 – 1995 revisited

The building stock of the Government Real Estate Agency is facing a major renovation challenge. Climate targets set for 2050 require new insights, 
considerations and possibilities for improvement. The transition demands integrated, energy producing, adaptable and architecturally appealing examples. 
Students and researchers at the TU Delft are working on five representative case studies, commissioned by the Atelier Rijksbouwmeester and Amsterdam 

UMC. It is an interdisciplinary project with an integral assignment as the basis. Inspiring examples are presented.

Atelier Rijksbouwmeester

SPOUNGE CITY
The design for the Tax Office uses solar balconies for energy production and reduction 
whilst a polder roof system enables the roof to retain water to reduce flash flooding in 

Leeuwarden. The balconies are a modular system which can be attached to the existing 
primary concrete structure. The geometric design of the balcony was heavily driven by 
the desire to attain a higher efficiency for the PV-T panels on the South facing facade 

whilst trying to reflect upon the original balconies which made the Tax Office so recog-
nisably monumental.

-

Katherina Bruh
5134358

South Elevation South Elevation 

East Elevation West ElevationNorth Elevation
1:1000 

1:1000 1:1000 

1:1000 1:1000 

total area: 136 m2
NEW BALCONIES

1. 

3. 

2. 
2. 

2. 

5. 

total area: 976 m2
URBAN BASIN

total annual rainfall: 917 m3

total area: 1115 m2
ROOF

1:1000 ELEVATIONS 

SMART POLDER SYSTEM

ROOF SYSTEM

total annual rainfall: 1048 m3

-

-

1. 

5. 

4. 
4. 

4/5. 

https://northerntimes.nl/more-�ash-�ood-protection-in-leeuwarden/
https://northerntimes.nl/rainy-weather-water-levels-nearly-back-to-or-exceeding-normal-levels/

 
-

WATERCAMPUS LEEUWARDEN

 LEEUWARDEN: THE CAPITAL OF WATER TECHNOLOGY

1. The existing primary concrete structure is maintained and insulated.

2.  To install the Solar Balconies to the existing structure, a new secondary structural 
steel element is bolted to the existing concrete balconies to stabilise the new system.

3. The Solar Balcony is a prefabricated unit made from recycled aluminium with a PV-T 

to face true south and tilt of 79%. The hybrid panel produces both electric and thermal 
energy. Heated water can be stored in the ground source heat pump and utilised in 

to power air conditioning units on the hottest days of the year. Any additional heat 

SOLAR BALCONIES
The existing balcony design is an inherent part of the buildings 
monumentality. To maintain the original identity, the new design 
seeks to emphasise the horizontal language. 

If it was possible to rebuild from scratch I would want to use wood and concrete.          
15431 mm

29517 mm

Use the table structure Rebuild the monumental concrete columns but 
with insulation. Timber structure on top. 

Katherina 
Wei Wei Bruh

5134358

TU Delft At the moment the concrete structure only allows for 6121mm as its biggest span.  Glulam can span the distance needed for the 

future changing needs.

generated by the panel is utilised and transmitted to an enclosed box in the centre of 
the unit. 

4.  The box acts like a micro double skin facade. Residual heat from PV-T is used to 
passively warm in taking air before it reaches the heat exchange unit located on the 
existing concrete balcony. The volume is small, meaning even sunlight can heat the air 
within the chamber quickly over the day. This can reduce energy consumption needed 
to initially war .

2. 

1. 

3. 

4. 

5. 

6. 

7. 

LOCAL CLIMATE CONTROL: HEATING 

RAIN COLLECTION

SECONDARY STRUCTURE

SOLAR BALCONY

PV-T 
PANEL

PRIMARY 
STRUCTURE

LOCAL CLIMATE CONTROL:
PASSIVE VENTILATION

ALTERNATIVE STRUCTURE CONCEPT

CONCEPT DIAGRAM
How water is retained by the building

 

CLIMATE DIAGRAM

WINTER STRATEGY
2. Solar Balconies: generate electricty for the building. 
3. The balcony utlitises the PV-t panels waste thermal energy to internally preheat in 
taking air before passing it through a heat exchange into the adjacent room. This uses 
less energy to heat air, and gives greater thermal control to the user. 

1. 

1. 

4. 

2. 

2. 

3. 

3. 

SUMMER STRATEGY
Thermal energy from PV-T panels stored in ground source heat pump. 
2. Solar Balconies: generate electricity for the building. 
3. This energy is used to help power the air conditioning units hidden in the balcony.

The annual energy output for a 11 sqm Panasonic N300 PV panel: 
93,500 watts
The possible annual energy output for the total south facing 
facade: 
12,342,000 watts

This is equal to 398 air-conditioning units being on for 9 hours 
of the day. Although on average temperatures in summer 
don’t exceed 18C, the solar balconies can be used to power air 
conditioning units to regulate of internal temperatures during the 
hottest periods of the year.

1 panel area: 4.8 sqm
Panel pitch: 79
Panel model: Panasonic N300

Total balconies on south facing facade: 132
Total south facing area: 1452 sqm

https://eu-solar.panasonic.net/en/solar-tool-calculator-yield.htm
http://energyusecalculator.com/electricity_centralac.htm

SPONGE CITY
BUILDING FOR THE WATER CAPITAL 

temperatures associated with Climate Change. When we look round our urban environment, it 
becomes apparent that the buildings, concrete surfaces and sewer systems cannot cope with the 

Today, we need our buildings are to be more like sponges. By doing so, the built environment can 

utilising it to grow sedum which can reduce the overall temperature of a building in summer.  
Fitted with smart technology, the system can release water, to ensure in the case of inclement 
weather, the roof is not overloaded.

Urban Basin’s can double up as parks. During dry periods, the basin creates a multilevel 
area for theatre, sports and play. During heavy rain, these basins collects the water expelled 
by neighbouring buildings, transforming into a water feature. Grey water is retained and 
slowly released so not to overload the capacity of the storm drains. As the water capital of the 
Netherlands, Leeuwarden’s building should be the test site of all water technology. 

offering a unique opportunity to use the long South face to capture not only water but solar 
energy. However, the building is a notable monument and thus respecting the original design is 
imperative. . 

EXISTING SPONGE

Maintenance:  Jeff demonstrates how to access the mechanical elements for maintenance. 
All equipment is accessible under grill, see axo below.

A window to the world
Maja Lindborg | 5159806
AR1A080

The building contains a 24/7 program to make use of heat excess potentials. By creating a simple glulam frame for each facade opening, each module 
can be customized to its own needs. An algorithm calculates the optimal combination of upcycled windows and doors for each module, and a breathing 
facade system decreases the building’s need for mechanical ventilation while being built of natural and 100% recyclable materials. The modules 
themselves can be assembled in factories to improve working conditions and levels of detailing as well as decrease on-site construction time.

Building Engineering Studios 2019/20   I   Group Prof. Nout   I   Eszter Katona 5132096
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Solar Radiation from facade  ( left ) , zoomedi in ( right )

(un)WANTED!
Change yesterdays unWANTED waste to WANTED!

Some companies already use plastic waste to 
create solid bricks with high pressure and heat. 
Using this technique, one can compress local 
waste to any basic form, including a pot for 
plants.

Cork is a natural material, but it is even more 
sustainable if we collect the used cork from wine 
bottles, shoes, or old pin up boards and recycle 
them for insulation!
SInce cork comes from trees, it absorbs CO2, 
which is released into the atmosphere while bur-
ning it. This gives another good reason on why to 
reuse them.

Europaletts are widely used to transfer pro-
ducts. But if they cannot function as well anymo-
re, it makes perfect sense to reuse them as pots 
for plants.

The choice for Europaletts as a facade "clad-
ding“ was also made because of its measure-
ments. The Tax Office Building has a raster of 
loadbearing facade columns that are each 3.6 
meters. The length of a Europalett is exactly 1/3 
of this raster, which gives a facade a new harm-
ony.

The fixture onto the pots are with hooks, so they 
are easily replaceable with newer ones, since 
these paletts are displayed in different weather 
conditions.

The best way to be sustainable in architecture is 
to renovate an existing building. Nothing requi-
res less embodied energy, than to restore a buil-
ding.

A large part of the existing building, such as 
load-bearing structure and staircases are kept. 
Meanwhile, the exterior railings from the balco-
nies, metal and wooden parts of the facade, as 
well as the original carpet flooring are reused.

The solar protective blades have an irregular 
shape, so they do not cover the facade com�le-
telyTo avoid localised overheating, the former 
balconies are transformed to huge pots for 
plants.

Plants have several advantages like:
 - Producing Oxygen
 - Absorbing CO2
 - Filter the air by capturing dust particles 
on leaves
 - Sound Insulation
 - Creating microclimate in the summer th-
rough evaporation, and in winter through an 
additional insulation layer on the facade. Additio-
nally, they are less dense in the winter, so they 
allow sunlight to pass through, therefore can 
heat up the space.
 - Soil can ca��pture (storm) water
 - Creating/protecting biodiversity in cities
 - Some plants have producing food
 - Studies shows several positive health im-
pacts of being surrounded by plants 

Plants need soil, but their combined weight would 
be challanging for the existing balcony. With the 
granulate from used diapers, one can easily cre-
ate light-weight soil. Besides reducing weight, 
they make soil nutritious and can absorb a great 
amount of water then release the stored water.

Wind energy is currently a popular industry, but 
not everybody is aware of the huge scale of the-
se wind turbines and how affordable is to build 
them. Perhaps the most shocking fact is that the 
blades lifespan is between 10-25 years.

According to Pu Liu and Claire Y. Barlow‘s rese-
arch in Wind turbine blade waste in 2050, "there 
will be 43 million tonns of blade waste worldwi-
de by 2050“.

These wind turbine blades are hard to recyc-
le because they are mainly made from Carbon/
Glass Fiber, which currently has a low recycle 
value. Contrary to its value, the transport costs 
are high, especially when they are not cut into 
smaller pieces on site. Another problem is how 
to seperate the glued material mixture inside the 
blades. An alternative approach is not to recycle 
but to reuse them, such as solar shading ele-
ments.

The diagram on the right shows the evolution of 
the wind blades. Combining that with the lifespan 
of 10-25 years, nowdays the most common bla-
de has a length of 30-100 meters.

On the "Harvest Map“ from Superuse, there are 
plenty of dead blades to buy. I chose the blade 
type called AERPAC APX-60-T from this map 
for 2 reasons: first, they are available near to 
the site, and second, they are 3�0 meters long, so 
its size is suitable to the Tax Office facade.

It is important to have personal contact to our 
resources. Bringing wind turbine blades into the 
city, raises for inhabitants awareness of their 
consumption. 

The main idea was to target waste unWANTED 
materials by reusing and recycling them. The 
other sensitive problem I wanted to solve was 
the stormwater floods and overloading of water 
drainages.

The former Tax Office Building in Leeuwarden 
is situated in an insdustrial area, right next to the 
historical centrum and the station.

The schematic section on the right shows the 
basic concept scheme.
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flaps for ventilation

80 mm | prefab concrete elements

80 mm | steel support

15 mm | black coloured plaster

140 mm | insulation

250 mm | prefab reinforced concrete
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triple glazing windows

80 mm | steel support

20 mm | copper tube

photovoltaic board

240 mm | glass tube

140 mm | insulation

15 mm | bitumen water sealing

1,5 mm | metal fascia sheet

photovoltaic thermal solar collector

320 mm | prefab reinforced concrete

steel connection for suspended ceiling

40 mm | cooling ceiling

15 mm | floor covering

55 mm | screed with floor heating

30 mm | footfall sound insulation

320 mm | prefab reinforced concrete

air heat exchanger

triple glazing windows

80 mm | steel support

20 mm | copper tube filled with frost-proof brine

photovoltaic board

240 mm | glass tube

roof structure

facade structure closed

facade structure open

floor construction

vapour barrier

facade structure

steel connection for suspended ceiling

40 mm | cooling ceiling
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DEPARTURE POINT - HISTORICAL CONTEXT

Arnhem after the destruction in 1944

Jesslyn Humardani (5157536)

Het Hof van Justitie after the destruction in 1944 Current Palace of Justice in Modernist Architecture

THE PARCEL

Similar pattern of facades, huge empty public squares. Importance of the 20th century modernist facades in regards to Arnhem’s history. Although the modernist values traditionally ignores 

historical context, we can still put value and meaning into the cold grid-like facade. Since this Palace of Justice is the first newly Palace of Justice constructed in complete 20th century de-

sign, its seemingly ordinary look can be given more value: both historical and functional.

Palace of Justice, Arnhem, Netherlands @ 1:2500 //  Focus of study: Southern Facade

IMMEDIATE SURROUNDING CONTEXT - HOMOGENOUS GRID 

Aldo Rossi’s Idea of monuments shaping the city.
People’s memory and experience creates a city, and in return, the city will shape how one 
understands and experience through it.
Using the Post-modernist & Rossi’s idea of using architecture as collective memory, and thus even if the function changes, 
the envelope should stay the same. When translating this to the 21st century context, adaptability and flexibility seems to be 
a logical route in terms of sustainability.

CONCEPT DIAGRAM - 
THE CITY AS COLLECTIVE MEMROY 

STRUCTURAL CONCEPT (SUBTRACTION & ADDITION)

CONCEPT DEVELOPMENT - ADAPTABILITY, FLEXIBILITY, MODULARITY

BUILDING CLIMATE CONCEPT

ASSEMBLY SEQUENCE - BOX IN BOX: DOUBLE FACADE BOX IN BOX CLIMATE CONCEPT`CONNECTIONS

Exterior Existing Monument Envelope

Current structural (load bearing)
 skeleton with monumental value

1. Existing Structure Renovation, 
Improve Insulation, 

while still keeping existing ventilation system.

4. Sealing of modular ceiling and modular box conenction, 
addition of accessories to modules (E.g. shelves). 

Insertion of modules, one after another.

Replacing non-load bearing structures and 
office functions into prefabricated modules. 

Making use of the grid-like facade and structure to an 
advantageous approach of adaptibility and flexibility.

Current skin

1. Reduce Energy Demand:
A.  Added thermal insulation on existing envelope, as it is currently lacking 
B. Creation of Double Facade & Double glazing (to retain heat being emitted in interior, 
thus minimizing heat losses and traps heat from the sun in between the two skins)
C. Change to energy efficient appliances & Removing roof overhang on Northern 
Facade to allow more sunlight during day time (existing 4th floor) 

2. Reusing Waste Streams: 
D. Exhaust heat waste from office, hot water shower/bathroom, etc. recovery unit (Exhaust air heat pump
E. Exhaust heat (collected between the double facade) recovery unit 
F. Rainwater collection from Courtyard, Green house, Green Roof (which has been filtered through 
the vegetation & substrate), and roof. 
G. Fresh air filtered through the Greenhouse will be used to re-ventilate the interior spaces.

3. Energy Production:
H. Increase amount of solar PV+T Panels on Roof & Improved system from the current 
PV Panels. Excess energy will be stored underground for future use.
 I.  Change to PV Glass Panels on Facade
J. Heat trapped between Double Facade to be stored underground for future use

Addition of modules for different functions that are currently 
lacking 

(e.g. common areas/ urban farming areas),
 and public circulation

Removal of top floor roof overhang, to reduce shad-
ow cast on facade facing North, and to allow new 
design of a more productive and functional roof

Enclosure for public areas, 4th floor and 
addition of all CLT/GLULAM construction + green roof. 
The 4th floor intself is modular construction, however is 
not box in box construction as the office modules. The 
whole floor is constructed so that it can be removed 
with ease in the future if needed, ensuring flexibility.

Box in a box system/ second layer. 
Creating Double Facade.

Adding Public & Private Circulation on  
either side of building

Modules for interior programs, to 
allow flexibility of future use. 

Flexibility for different programs & adapt-
able for future changes. 

Addition of more common areas, which 
is proven to be lacking in the area. 

Can also be left open plan,
as long as modules follow the existing 

stuctural grid.

Heat ExchangerSolar PV+T 
Panels

Aquifer Thermal 
Energy Storage

Heat
 Storage

Water Storage

Heat ExchangerSolar PV+T 
Panels

Technical Room

AHU + 
Localized 

Exhaust Air Heat 
Pumps

Heat
 Storage

Cool
 Well

Exhaust Air Heat 
Pump

2. Insertion of modules through existing structure. Modules 
designed to fit through the spacing. Prefabrication is used to 

make modules that fits different programs. 
This ensures quality and faster construction time.

5. Addition of secondary modules with different
 functions. E.g.: common area with urban farming

3. Insertion of ceiling for modules. 
Ceiling includes heating and  insulation. 
Ceiling module will also be connected to 
existing ventilation system/mechanics.

6. Addition of area for public access (staircase with display 
of informavtion about the area and history of building). Ad-

dition of enclosure for public space to stabilize climate. 

EAHP

HEAT 
EXCHANGER

EAHP

HEAT 
EXCHANGER

Summer Building Climate Condition Winter Building Climate Condition

B B

F F

F F
F F

E E

I I

D D
F F

G G
H H

I I

J J

1

1

2

2

Southern Facade

Summer Condition

Winter Condition

Southern Facade

3

4

4

5

5

3

3

1. Fresh air intake through lou-
vres, enters the room through 
opening of window during 
summer
 2. Summer sun is blocked 
by the double facade, helps 
reduce heat coming into the 
room.
3. Exhaust air from box/room 
and heat trapped in double fa-
cade is extracted to EAHP unit
4. Climate ceiling radiates cool 
air (windows preferably closed 
when climate ceiling is being 
used)
5. Exhaust air from room, ex-
tracted using existing HVAC 
fan system to be re-used for 
hallways & public area.

1. Heat trapped between the 
double facade. Hot air will rise 
and be extracted by EAHP, 
excess energy will be stored 
underground/or be used.
 2. Winter sun is lower, thus the 
double facade will not block 
and allowing  the sunlight to 
enter.
3. Exhaust air from box/room is 
extracted to EAHP unit
4. Climate ceiling radiates 
warm air
5. Exhaust air from room, ex-
tracted using existing HVAC 
fan system to be re-used for 
hallways & public area.

Steel Plate

Anchor Bolts

Glulam Column to CLT 
to Concrete Connection 
(4th Floor All CLT COnstruction)

Rubber/Gasket

(For expansion and fire 
stopping)

Self-Tapping 

Screws

CLT Ceiling unit to 
CLT Wall (Box Unit) 
connection 

Steel Plate

Anchor Bolts

Rubber

(For expansion and fire 
stopping)

CLT Wall to CLT Wall 
corner connection

Steel Plate

Anchor Bolts

Self-Tapping 

Screws

CLT Wall to 
CLT Floor Connection 

BOX IN BOX CONSTRUCTION 
& STRUCTURAL LAYERS 

Intensive 

Green Roof Layer

Ceiling Suspenders 

Climate ceiling system

Ceiling Panel finishing

CLT Wall 

+ Insulation

Timber Floor 

+ Acoustic Insulation

Existing concrete slab with 

new cut outs to allow air 

flow for double facade

Box (office module) 
Ceiling Unit

Water proofing
& Vapor barrier

Thermal Insulation

CLT Wall

PV Glass Panel + 

Aluminium Frame + Louvres

Plyboard to seal gaps

between modules

Using CLT, Glulam and mostly timber construction due to its added benefits:
Good thermal performance (less space needed for insulation - R. Value of 4), Fire 

protection, Faster installation time, Rigidity, Good Acoustic Performance, Sus-

tainable production through sustainably managed forest.

Existing Load 

Bearing Support

Glulam

Column

CLT Parapet

+ Glass 

Balustrade

CLT Floor to support 

ALL CLT construction 

of 4th floor

Acoustic 

& Thermal Insulation

Roof Construction

4th Floor
All-CLT 
Construction

Regular Floors 
Box-in-Box Construction

CLT Slab

CLT Slab

Timber 

Roof Beams
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Facade (see AA)

Cladding rainscreen panel (uhpc), 15 mm
Air gap, 30 mm
Waterproof membrane (pe), 2 mm
Insulation (pu), 160 mm
Cladding structure
Vapor barrier (pe), 2.2 mm
Existing prefab wall (concrete), 180 mm
Technical cavity, 60 mm
Acoustic wall (mdf), 16 mm

Brise Soleil (see AA)

Metal sheet (matte white aluminium)
Brise soleil element (uhpc)
Integrated PV panel
Hidden gutter
Inspection cavity
Rolling shutter

Floor (see AA)

Foor finishing (velour carpet), 5 mm
Screed (concrete), 45 mm
Floor heating 
Insulation, 30 mm
Acoustic membrane (rubber), 5 mm
Existing prefab Slab, 230 mm
Installations cavity,  375 mm
False Ceiling (plasterboard), 15 mm
Ceiling finishing (Plaster), 2 mm

F
1.
2.
3.
4.
5.
6.
7.
8.
9.

R
10.
11.
12.
13.
14.
15.

F
16.
17.
18.
19.
20.
21.
22.
23.
24.

Cladding Structure (see BB)

L bracket, 120(L)x45(D)x50(H)
C channel 
T profile, 100x100x11(t)
“Omega” support

Facade (see BB)

Existing prefab pillar
Existing prefab wall

F
25.
26.
27.
28.

R
29.
30.

Green Wall  (see CC)

Green wall module
Irrigation pipe
Wall module support
Inlet ventilation (Heat recovery system)
Sparrow/Swift nesting box (fiber glass)
Bat nesting box (fiber glass)
Bee-hive box (fiber glass)

Floor (see CC)

Foor finishing (velour carpet), 5 mm
Screed (concrete), 45 mm
Floor heating 
Insulation, 30 mm
Acoustic membrane (rubber), 5 mm
Existing prefab Slab, 230 mm
Installations cavity,  375 mm
Heat recovery system (Aereco mod. dxr 230)
False Ceiling (plasterboard), 15 mm
Ceiling finishing (plaster), 2 mm

F
1.
2.
3.
4.
5.
6.
7.

R
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Pot (see DD)

Climbing Support (steel wire)
Pollutant-absorbing plant
Pot element (uhpc)
Metal sheet (matte white aluminium)
Pot support
Planting soil, 200 mm (ca. 315 kg/m2)
Compact sand, 50 mm
Geotextile (pp), 0.6 mm
Drainage (hdpe), 30 mm
Emergency overflow

F
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Detail B “The brise soleil” - 1:5

Elevation S/SW/SE - 1:20

Elevation N/W/E - 1:20

Vertical section AA - 1:20The “Brise soleil” through the seasons

The Sill: a natural light propagator 

The bio wall: fresh air for the interiors

Spring/Fall
38°
allow some direct radia-
tion inside to take advan-
tage of the mid season 
weather
55%

Season: 
Sun Inclination:

Goal:

 
Direct Radiation:

The tilted surface, 
moreover, broadens the 
light cone and provide 

lighting.

NO2

CO2

PM10

PM2.5
fresh air

exhaust air

Vertical section DD - 1:20Vertical section CC - 1:20

Horizontal section BB - 1:20

Horizontal section EE - 1:20

Detail A “The sill” - 1:5 Detail C “The pot” - 1:5
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the tilt of the element (37°)
follows the inclination of the sun in 
Amsterdam, to maximize the solar 
exposure of the pv panel

the openable base guarantees 
access to the cavity for inspection 
and maintenance

4

5

6

7

62°
Summer
62°
keep radiation away
to avoid overheating of 
the interiors
0%

Season: 
Sun Inclination:

Goal:

 
Direct Radiation:

+18°

+8°

Winter
14°
allow direct radiation 
inside to mitigate cold 
winter days
85%

Season: 
Sun Inclination:

Goal:

 
Direct Radiation:

The  sill collaborates with 
the Brise Soleil, reflecting 
natural light to the 
interiors to avoid 
overheating.

Heat recovery system
-reduced enerygy demand
-more comfort (heat and
moisture treatment)
-60-95% of exhaust heat
is recovered

The vegetation
is chosen from 
the local biotope 
and absorbs
pollutants 

an exterior rolling curtain is 
installed, to give the possibility to 
control the amount of shading 
desired, as well as to keep the sun 

the sill is designed to maximize the 
reflection of natural light to the 
interiors
drainage holes are introduced to 
avoid the accumulation of rain

16 cm of polyurethane insulation 
boards take the place of the original 
8 cm of rockwool
pu is lighter and more performing 
and the u-value of the wall drops 
from 0,883 to 0,146 m2K/W

the screed above the heating 
system is only 2.5 cm thick, in 
order to provide a quick change of 
temperature
this is because of the 
program hosted in the building, in 
which the heating system is often 

the windows can be removed from 
the interior, thanks to an openable 
door that allows the access to the 
frame
the gap of the openable door is 
hidden by the horizontal pattern of 
the mdf acoustic panels

plants are selected from local 
species, with pollutants 
absorption properties

pollution is a hyperlocal 
phenomenon (that means that 
changes from one street to another), 
and result to be intense in the area 
because of the A10 and the railway

emergency overflow pipes are 
provided in each pot, in order to 
avoid rain to accumulate in case of 
heavy downpours
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Facade (see AA)

Cladding rainscreen panel (uhpc), 15 mm
Air gap, 30 mm
Waterproof membrane (pe), 2 mm
Insulation (pu), 160 mm
Cladding structure
Vapor barrier (pe), 2.2 mm
Existing prefab wall (concrete), 180 mm
Technical cavity, 60 mm
Acoustic wall (mdf), 16 mm

Brise Soleil (see AA)

Metal sheet (matte white aluminium)
Brise soleil element (uhpc)
Integrated PV panel
Hidden gutter
Inspection cavity
Rolling shutter

Floor (see AA)

Foor finishing (velour carpet), 5 mm
Screed (concrete), 45 mm
Floor heating 
Insulation, 30 mm
Acoustic membrane (rubber), 5 mm
Existing prefab Slab, 230 mm
Installations cavity,  375 mm
False Ceiling (plasterboard), 15 mm
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Metal sheet (matte white aluminium)
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Detail B “The brise soleil” - 1:5

Elevation S/SW/SE - 1:20

Elevation N/W/E - 1:20

Vertical section AA - 1:20The “Brise soleil” through the seasons

The Sill: a natural light propagator 

The bio wall: fresh air for the interiors

Spring/Fall
38°
allow some direct radia-
tion inside to take advan-
tage of the mid season 
weather
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Season: 
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Direct Radiation:

The tilted surface, 
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light cone and provide 
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The  sill collaborates with 
the Brise Soleil, reflecting 
natural light to the 
interiors to avoid 
overheating.

Heat recovery system
-reduced enerygy demand
-more comfort (heat and
moisture treatment)
-60-95% of exhaust heat
is recovered
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is chosen from 
the local biotope 
and absorbs
pollutants 

an exterior rolling curtain is 
installed, to give the possibility to 
control the amount of shading 
desired, as well as to keep the sun 

the sill is designed to maximize the 
reflection of natural light to the 
interiors
drainage holes are introduced to 
avoid the accumulation of rain

16 cm of polyurethane insulation 
boards take the place of the original 
8 cm of rockwool
pu is lighter and more performing 
and the u-value of the wall drops 
from 0,883 to 0,146 m2K/W

the screed above the heating 
system is only 2.5 cm thick, in 
order to provide a quick change of 
temperature
this is because of the 
program hosted in the building, in 
which the heating system is often 

the windows can be removed from 
the interior, thanks to an openable 
door that allows the access to the 
frame
the gap of the openable door is 
hidden by the horizontal pattern of 
the mdf acoustic panels

plants are selected from local 
species, with pollutants 
absorption properties

pollution is a hyperlocal 
phenomenon (that means that 
changes from one street to another), 
and result to be intense in the area 
because of the A10 and the railway
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by 
Ludvig Sundberg

De Knip was built in 1991, meaning that in a few decades it might be 
considered a cultural heritage building, restricting the possibilities to alter or 
demolish the building. This project seeks to find a renovation alternative that 
would preserve the original architectural expression while also improving the 
building to meet modern standards in terms of environmental performance. 

The tower will keep its current function as a tax office. The key goal is to treat it 
as a cultural heritage monument. The appearance of the tower is preserved by 
re-using the aluminum cladding, the concrete structure and the prefabricated 

elements.




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EXPLODED AXONOMETRIC OF SECOND SKIN
BUILDING SERVICE DISTRIBUTION THROUGH EXOSKELETON

EXISTING BUILDING EXOSKELETON ENCLOSURE

PRODUCTIVE BUILDING ENVELOPE PROVIDES 
ENERGY AND VALUE TO ITS NEIGHBOURHOOD

MECHANICAL SYSTEM DISTRIBUTION VERTICAL EXPANSIONBUILDING PROGRAM

INTERCONNECTED FLOOR VOIDS SOLAR FORM OPTIMIZATION FOR 
RESIDENTIAL UNIT + FARM

FUTURE ADAPTABILITY THROUGH
INDEPENDENT EXOSKELETON

EXPLODED AXONOMETRIC OF MODULAR PANELS

ADAPTABLE FUNCTION + FORM

EXOVERT aims to renovate the existing 
tax office in a way that adds value to 
Amsterdam’s Sloterdijk neighbourhood 
environmentally, economically, and socially. 
The proposal features a unifying exoskeleton 
that will support the addition of residential 
units and an urban farm, while supporting 
the existing structure. The exoskeleton 
echoes the existing structure and allows 
for freedom to create double height spaces 
to maximize light and social interaction 
in the office building. The decentralization 
of mechanical equipment and the division 
of the building into different conditioned 
zones that are supplied by services running 
through the exoskeleton gives opportunity 
to enhance the space by increasing the 
ceiling height. The residential units are 
made of upcycled shipping containers that 
can be optimally arranged to future needs. 
The steel exoskeleton is theoretically 100% 
recyclable and is detailed to be demountable.

The second skin enhances the building’s 
performance with minimal disturbance to 
the existing building and operation. It creates 
both a thermal layer that can be vented, 
but also a gathering and circulation space 
to connect users together. Modular panels 
on the facade are optimized to best fit their 
orientation. Panels of flora create natural 
air purification, nesting spaces for wildlife, 
and increase user comfort. Solar PV / hot 
water utilizes the building’s solar exposure 
to power and heat the building. During peak 
periods, surplus electricity that is generated 
can be supplied to neighbouring buildings.

Mixed use will create a symbiosis between 
building functions. Food produced on the 
farm will supply the restaurant, and waste 
will be used to create compost or as fuel 
for the generation of energy in a bioreactor.
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EXOVERT aims to renovate the existing 
tax office in a way that adds value to 
Amsterdam’s Sloterdijk neighbourhood 
environmentally, economically, and socially. 
The proposal features a unifying exoskeleton 
that will support the addition of residential 
units and an urban farm, while supporting 
the existing structure. The exoskeleton 
echoes the existing structure and allows 
for freedom to create double height spaces 
to maximize light and social interaction 
in the office building. The decentralization 
of mechanical equipment and the division 
of the building into different conditioned 
zones that are supplied by services running 
through the exoskeleton gives opportunity 
to enhance the space by increasing the 
ceiling height. The residential units are 
made of upcycled shipping containers that 
can be optimally arranged to future needs. 
The steel exoskeleton is theoretically 100% 
recyclable and is detailed to be demountable.

The second skin enhances the building’s 
performance with minimal disturbance to 
the existing building and operation. It creates 
both a thermal layer that can be vented, 
but also a gathering and circulation space 
to connect users together. Modular panels 
on the facade are optimized to best fit their 
orientation. Panels of flora create natural 
air purification, nesting spaces for wildlife, 
and increase user comfort. Solar PV / hot 
water utilizes the building’s solar exposure 
to power and heat the building. During peak 
periods, surplus electricity that is generated 
can be supplied to neighbouring buildings.

Mixed use will create a symbiosis between 
building functions. Food produced on the 
farm will supply the restaurant, and waste 
will be used to create compost or as fuel 
for the generation of energy in a bioreactor.
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PHOTOVOLTAICS

The project includes a fuel vell that utilizes biomass to annually 
generate 900 MWH of green electricity in a cogeneration 
process. 

The energy system integrates a fuel cell that produces energy 
from waste, a Thermo Frigo Pump with underground energy 
storage, photovoltaics and a facade that reduces the need for 
energy consumption. 

Full Cell

Geothermal Heat Exchange

The geothermal system will produce nearly 
50% of the need in heating and cooling

Fuel cell

Facade Geometry
Building heat

Building cooling

Reduced 
cooling

Increased 
daylight

Energy storage

ENERGY SYSTEMGeothermal
Heatpump

°C

TFP

Large glass facades ensure good daylight conditions and 
minimize the need for electric lighting, while the volumes 
and facade geomtry shades the building in areas with risk 
of overheating.  Coloured solar cells are integrated as part 
of the facade.

Heating and cooling needs are provided through a thermodynamic 
system TFP (Thermo Frigo Pump) with heat exchange. Heat and cold 
can be retracted from the pump, and surplus energy can be stored in 
the geothermic storage which can also be used directly.

PHOTOVOLTAIC INTEGRATTION OPTIONS

PHOTOVOLTAIC INTEGRATTION OPTIONS

Silicon PV cells are the most prevalent and e�cient at 
20-25%. They can be integrated into custom arrays and 
speci�ed in various colours. Strategic integration of 
custom arrays into the facade design can o�set the energy 
needs of the building.

The 3 dimensional facade is designed for passive shading 
and  optimal solar gains from the PV panels that cover the 
louvres on the tower facade. The glass facade is protected 

from direct sunlight which can cause glare and uncomfortable 
indoor temperature. 

Architecturally integrated photovoltaics makes it possible to 
harvest clean energy from the sun and emphasize building 

expression. The large amounts of energy can cover a big part 
of the buildings total energy use, without compromising the 

design of the building.

Thin �lm solar technology sandwiches the active material 
between glass panes and allows the installation to main-
tain transparency. The e�ciency of these systems can 
range from 8% to 15% depending on type.  The lower 
e�ciency allows the system to act as solar shading while 
maintaining access to views.

Crystalline Silicon PVs

Transparent Thin Film PVs

Photovoltaic
Integration

Input: Solar Energy

Output: Power

Conceptual Diagram:
Double Facade
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The building annually produces 1900 MWh of clean energy and 
covers nearly 50% of total electrical consumption

M

Biological Building Materials
https://biobuildproject.eu/

External glass
window

Biocomposite
exterior shell

Wood
substructure

Internal aluminum
interface

Wood-�bre
insulation

Bio-composite
interior shell

The BioBuild facade system has 50% lower embodied energy, than 
tradtional options, and is tested to Eurocode standards

KEY CONSTRUCTION CONSIDERATIONS:

Standardized Pro�les

Modular Prefab Elements

Material Selection for 
Re-usability

Mechanical Joints

Easily Accessible Mounting

FACADE CONSIDERATIONS:

Optimal �xed tilt for sun exposure in Amsterdam, NL

38°

Daylight needs to be controlled, especially in o�ce
buildings, to avoid discomfort glare and high
luminance re�ections on display screens, to provide a
good lighting level even in the deeper part of a room
and to reduce cooling loads. 

Solar power systems derive clean, 
pure energy from the sun. Installing solar 
panels on your home helps combat 
greenhouse gas emissions and reduces our 
collective dependence on fossil fuel. 

Materials
Choose materials with 
propterties that ensure 
they can be reused
 

Design the building with
the whole lifetime of the 
building in mind
 

Design a simple building 
that �ts into the “larger context”
system
 

Choose reversible connections
that can tolerate repeated 
assembly and disassembly
 

As well as creating a plan
for construction, design the
building for deconstruction
 

Documentation
To ensure quality and value of the

materials and resources, documentation
during all phases is crucial.

 

Physical identi�cation on the
individual elements are important for

�nding the correct information.
 

To secure the value of the materials,
correct maintenance is crucial.

 

Provide safety procedures to handle
all phases of the buildings’ life.

 

Provide the necessary information on
how to hadle materials in the interim state.

 

Service Life

Yearly Average Sunshine

24 Hour Cycle

Climate Conditions

Identi�cation

Safety

Interim

Maintenance

KEY MATERIAL CONSIDERATIONS:

Photovoltaics
 This photovoltaic system includes solar
 panels to absorb and convert sunlight

into electricity.
 

Energy saving light LEDs distributed in the 
zones close to the façade as well as replacing

 the remaining lighting in thebuilding with 
this more e�cient lighting system. 

 

Most practical active solar heating systems 
provide storage from a few hours to a day's 

worth of energy collected.
 

Beautiful bio-composite windows
are not only sustainably functional on the

building, but hold high aesthetic value from
both inside the AMC and outside. 

 

Creating a good indoor climate using 
daylight and natural ventilation, promoting 
productivity and comfort for building users.

 

Low power LED

Aesthetic Value

Climate control

Heat Storage

KEY SOLAR CONSIDERATIONS:

KEY PRINCIPLES FOR ENERGY PRODUCTION:

Materials

By giving preference to C2C products, Flower and 
Swan-labelled products and other indoor climate 
certi�ed products, o�-gassing of harmful substances 
from building interiors can be minimised.
 

Sunlight Optimization

Solar Power Systems

Pricing

Certi�ed Products

KEY PRINCIPLES FOR FINANCIAL FEASIBILITY:

In a standard demoilition, buildings lose around most 
of their original material value. We are pioneering construction 
systems with manufacturers so that the orginal value of the 
components and materials are preserved. 

Considerations such as using local materials can be 
a lot cheaper of a method and just as reliable as others 
that you would have to specially order in. As well, 
planningahead will decrease the room for error 
thoughout the process.
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50% of the energy consumption at the AMC is exhausted on lighting. 
Compared to the average hospital, this is about 25% more. 

How can we try and reduce the overall consumption of energy used for lighting?
 

MATERIAL STRATEGIES

MATERIAL CONSIDERATIONS
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FEASIBILITY IN AMSTERDAM 

Good Micro-Climate

Integrated PV Cells

Power & Heat Storage

Low Carbon Materials

Self Shading Facade

Power Plant

Thermal Mass

Natural Ventilation

STRATEGIES
Better understanding the selected energy systems

CLIMATE CONCEPT
General:
The pots work with a Plug & Play principle. This way the 
installation is easened and the pots can be reused in 
other situations. The connection to the central system is 
made underneath the corridor floor where all services 
run. Via one of the vertical connections (such as an 
atrium or the  stairwell) services are guided towards the 
first floor which will be used for services only (which is 
also helpful for the structure that needs to carry the extra 
weight of the CLT pots). 

Ventilation:
Mechanical extraction in kitchen and bathrom from 
the pots to the collective space creates underpressure 
sucking in air from the outside via the open balcony. The 
extracted air will create an overpressure in the collective 
space (corridor and atria) forcing the air out. 

Heating: 
The pots are heated through insulation panels applied 
in the pots. Furthermore, the heated up air that is 
extracted will be reused to warm up circulation space. 
The insulation runs around every pot, making them 
independently usable from eacht other. This allows 
to reuse the pots in another building or in other 
surroundings. 

Sun:
The corridor creates an overhang that will allow the 
winter sun in order to warm up the building. In summer 
it blocks sun from an higher azimuth and avoids the 
overheating of the building. PV panels (slanted to 30°) 
on the roof of the roof garden are installed to gain clean 
energy. 

CONCEPT
 
The Bruggebouw in The Hague is an empty office building. Nowadays there are too many office buildings 
in the area leading to many empty offices. Furthermore, there is a great need for flat/appartements. By 2030 
there will be a need for 50.000 appartements (or more)

The given location is a prime location within the city centre of The Hague. It is very accessible by car 
(Utrechtse Baan) and public transport (Den Haag Centraal) and is located close to a grand park. For the near 
future developments such as the covering of the highway (that runs underneath the building) creating a 
green vein from the Koekamp to the Bruggebouw. Moreover, the Haagse Loper, a pedestrian route running 
from East to West, is currently under development.

Therefore, a solution for developing appartements in an existing office block needed to be found. How can 
a liveable athmossphere be created without creating a whole new building but by using as much of the 
buildings as possible and additionally using materials and modular systems that can be reused in further 
projects. The pots suggested are a modular and scalable system that can be adapted to the customers 
wishes. Therefore, sizes of flats can be adjusted to ones needs.

LIVE MOREWORK MORE

CLARA ANNEMARIE URSEL BECKERS  - 4533534BUILDING ENGINEERING STUDIOS

HOUSING SHORTAGE

“The Hague needs to build 50.000 
appartements within the next twenty years. 
Until now there is only plans for 19.000 
appartements.” 

MODULAR GREEN SUSTAINABLE

PROCESS

1. strip building
(keep windows on southside and the pavilion on the fifth 
floor)
2. Create atria
3 steel structure for stability
4. placing boxes through atria
5. Place Up to 110 appartements
6. use pavilion as collective green house
7. add pv panels to the roof
8 add louvres to facade

STRUCTURE
 
The Structure consists of a heavy duty bridge like 
steel structure and prefab concrete elements that 
are stacked on top of each other. The horizontal 
stability of the building is achieved through the 
use of concrete cores (in North South direction) 
and the steel structure (in East West direction). 

In order to put the pots into the structure, one 
stramien between the cores had to be taken 
out on either side of the centre core. In order 
to retain the stability (E-W) a steel structure is 
added. 

The pots that are made out of CLT (cross 
laminated timber) are self standing. They are 
placed on a heavy duty  pedestal system in 
order to balance out any irregularities. The box 
itself consists of a floor plate which two wall 
are placed upon. In order to guarantee stability 
into the other direction the but allow as much 
daylight as possible to enter, the load bearing 
walls are the interior walls. 

1 2

GREEN VEIN AND HAAGSE LOPER SCALABILITY OF THE POTS

DEN HAAG, CITY CENTRE AND LOCATION
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PHOTOVOLTAICS

The project includes a fuel vell that utilizes biomass to annually 
generate 900 MWH of green electricity in a cogeneration 
process. 

The energy system integrates a fuel cell that produces energy 
from waste, a Thermo Frigo Pump with underground energy 
storage, photovoltaics and a facade that reduces the need for 
energy consumption. 

Full Cell

Geothermal Heat Exchange

The geothermal system will produce nearly 
50% of the need in heating and cooling

Fuel cell

Facade Geometry
Building heat

Building cooling

Reduced 
cooling

Increased 
daylight

Energy storage

ENERGY SYSTEMGeothermal
Heatpump

°C

TFP

Large glass facades ensure good daylight conditions and 
minimize the need for electric lighting, while the volumes 
and facade geomtry shades the building in areas with risk 
of overheating.  Coloured solar cells are integrated as part 
of the facade.

Heating and cooling needs are provided through a thermodynamic 
system TFP (Thermo Frigo Pump) with heat exchange. Heat and cold 
can be retracted from the pump, and surplus energy can be stored in 
the geothermic storage which can also be used directly.

PHOTOVOLTAIC INTEGRATTION OPTIONS

PHOTOVOLTAIC INTEGRATTION OPTIONS

Silicon PV cells are the most prevalent and e�cient at 
20-25%. They can be integrated into custom arrays and 
speci�ed in various colours. Strategic integration of 
custom arrays into the facade design can o�set the energy 
needs of the building.

The 3 dimensional facade is designed for passive shading 
and  optimal solar gains from the PV panels that cover the 
louvres on the tower facade. The glass facade is protected 

from direct sunlight which can cause glare and uncomfortable 
indoor temperature. 

Architecturally integrated photovoltaics makes it possible to 
harvest clean energy from the sun and emphasize building 

expression. The large amounts of energy can cover a big part 
of the buildings total energy use, without compromising the 

design of the building.

Thin �lm solar technology sandwiches the active material 
between glass panes and allows the installation to main-
tain transparency. The e�ciency of these systems can 
range from 8% to 15% depending on type.  The lower 
e�ciency allows the system to act as solar shading while 
maintaining access to views.

Crystalline Silicon PVs

Transparent Thin Film PVs

Photovoltaic
Integration

Input: Solar Energy

Output: Power

Conceptual Diagram:
Double Facade
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The building annually produces 1900 MWh of clean energy and 
covers nearly 50% of total electrical consumption

M

Biological Building Materials
https://biobuildproject.eu/

External glass
window
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exterior shell

Wood
substructure

Internal aluminum
interface

Wood-�bre
insulation

Bio-composite
interior shell

The BioBuild facade system has 50% lower embodied energy, than 
tradtional options, and is tested to Eurocode standards

KEY CONSTRUCTION CONSIDERATIONS:

Standardized Pro�les

Modular Prefab Elements

Material Selection for 
Re-usability

Mechanical Joints

Easily Accessible Mounting

FACADE CONSIDERATIONS:

Optimal �xed tilt for sun exposure in Amsterdam, NL

38°

Daylight needs to be controlled, especially in o�ce
buildings, to avoid discomfort glare and high
luminance re�ections on display screens, to provide a
good lighting level even in the deeper part of a room
and to reduce cooling loads. 

Solar power systems derive clean, 
pure energy from the sun. Installing solar 
panels on your home helps combat 
greenhouse gas emissions and reduces our 
collective dependence on fossil fuel. 

Materials
Choose materials with 
propterties that ensure 
they can be reused
 

Design the building with
the whole lifetime of the 
building in mind
 

Design a simple building 
that �ts into the “larger context”
system
 

Choose reversible connections
that can tolerate repeated 
assembly and disassembly
 

As well as creating a plan
for construction, design the
building for deconstruction
 

Documentation
To ensure quality and value of the

materials and resources, documentation
during all phases is crucial.

 

Physical identi�cation on the
individual elements are important for

�nding the correct information.
 

To secure the value of the materials,
correct maintenance is crucial.

 

Provide safety procedures to handle
all phases of the buildings’ life.

 

Provide the necessary information on
how to hadle materials in the interim state.

 

Service Life

Yearly Average Sunshine

24 Hour Cycle

Climate Conditions

Identi�cation

Safety

Interim

Maintenance

KEY MATERIAL CONSIDERATIONS:

Photovoltaics
 This photovoltaic system includes solar
 panels to absorb and convert sunlight

into electricity.
 

Energy saving light LEDs distributed in the 
zones close to the façade as well as replacing

 the remaining lighting in thebuilding with 
this more e�cient lighting system. 

 

Most practical active solar heating systems 
provide storage from a few hours to a day's 

worth of energy collected.
 

Beautiful bio-composite windows
are not only sustainably functional on the

building, but hold high aesthetic value from
both inside the AMC and outside. 

 

Creating a good indoor climate using 
daylight and natural ventilation, promoting 
productivity and comfort for building users.

 

Low power LED

Aesthetic Value

Climate control

Heat Storage

KEY SOLAR CONSIDERATIONS:

KEY PRINCIPLES FOR ENERGY PRODUCTION:

Materials

By giving preference to C2C products, Flower and 
Swan-labelled products and other indoor climate 
certi�ed products, o�-gassing of harmful substances 
from building interiors can be minimised.
 

Sunlight Optimization

Solar Power Systems

Pricing

Certi�ed Products

KEY PRINCIPLES FOR FINANCIAL FEASIBILITY:

In a standard demoilition, buildings lose around most 
of their original material value. We are pioneering construction 
systems with manufacturers so that the orginal value of the 
components and materials are preserved. 

Considerations such as using local materials can be 
a lot cheaper of a method and just as reliable as others 
that you would have to specially order in. As well, 
planningahead will decrease the room for error 
thoughout the process.
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50% of the energy consumption at the AMC is exhausted on lighting. 
Compared to the average hospital, this is about 25% more. 

How can we try and reduce the overall consumption of energy used for lighting?
 

MATERIAL STRATEGIES

MATERIAL CONSIDERATIONS
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Power Plant
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PHOTOVOLTAICS

The project includes a fuel vell that utilizes biomass to annually 
generate 900 MWH of green electricity in a cogeneration 
process. 

The energy system integrates a fuel cell that produces energy 
from waste, a Thermo Frigo Pump with underground energy 
storage, photovoltaics and a facade that reduces the need for 
energy consumption. 

Full Cell

Geothermal Heat Exchange

The geothermal system will produce nearly 
50% of the need in heating and cooling

Fuel cell

Facade Geometry
Building heat

Building cooling

Reduced 
cooling

Increased 
daylight

Energy storage

ENERGY SYSTEMGeothermal
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TFP

Large glass facades ensure good daylight conditions and 
minimize the need for electric lighting, while the volumes 
and facade geomtry shades the building in areas with risk 
of overheating.  Coloured solar cells are integrated as part 
of the facade.

Heating and cooling needs are provided through a thermodynamic 
system TFP (Thermo Frigo Pump) with heat exchange. Heat and cold 
can be retracted from the pump, and surplus energy can be stored in 
the geothermic storage which can also be used directly.

PHOTOVOLTAIC INTEGRATTION OPTIONS

PHOTOVOLTAIC INTEGRATTION OPTIONS

Silicon PV cells are the most prevalent and e�cient at 
20-25%. They can be integrated into custom arrays and 
speci�ed in various colours. Strategic integration of 
custom arrays into the facade design can o�set the energy 
needs of the building.

The 3 dimensional facade is designed for passive shading 
and  optimal solar gains from the PV panels that cover the 
louvres on the tower facade. The glass facade is protected 

from direct sunlight which can cause glare and uncomfortable 
indoor temperature. 

Architecturally integrated photovoltaics makes it possible to 
harvest clean energy from the sun and emphasize building 

expression. The large amounts of energy can cover a big part 
of the buildings total energy use, without compromising the 

design of the building.

Thin �lm solar technology sandwiches the active material 
between glass panes and allows the installation to main-
tain transparency. The e�ciency of these systems can 
range from 8% to 15% depending on type.  The lower 
e�ciency allows the system to act as solar shading while 
maintaining access to views.

Crystalline Silicon PVs

Transparent Thin Film PVs

Photovoltaic
Integration

Input: Solar Energy

Output: Power

Conceptual Diagram:
Double Facade

AMC
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The building annually produces 1900 MWh of clean energy and 
covers nearly 50% of total electrical consumption

M

Biological Building Materials
https://biobuildproject.eu/

External glass
window

Biocomposite
exterior shell

Wood
substructure

Internal aluminum
interface

Wood-�bre
insulation

Bio-composite
interior shell

The BioBuild facade system has 50% lower embodied energy, than 
tradtional options, and is tested to Eurocode standards

KEY CONSTRUCTION CONSIDERATIONS:

Standardized Pro�les

Modular Prefab Elements

Material Selection for 
Re-usability

Mechanical Joints

Easily Accessible Mounting

FACADE CONSIDERATIONS:

Optimal �xed tilt for sun exposure in Amsterdam, NL

38°

Daylight needs to be controlled, especially in o�ce
buildings, to avoid discomfort glare and high
luminance re�ections on display screens, to provide a
good lighting level even in the deeper part of a room
and to reduce cooling loads. 

Solar power systems derive clean, 
pure energy from the sun. Installing solar 
panels on your home helps combat 
greenhouse gas emissions and reduces our 
collective dependence on fossil fuel. 

Materials
Choose materials with 
propterties that ensure 
they can be reused
 

Design the building with
the whole lifetime of the 
building in mind
 

Design a simple building 
that �ts into the “larger context”
system
 

Choose reversible connections
that can tolerate repeated 
assembly and disassembly
 

As well as creating a plan
for construction, design the
building for deconstruction
 

Documentation
To ensure quality and value of the

materials and resources, documentation
during all phases is crucial.

 

Physical identi�cation on the
individual elements are important for

�nding the correct information.
 

To secure the value of the materials,
correct maintenance is crucial.

 

Provide safety procedures to handle
all phases of the buildings’ life.

 

Provide the necessary information on
how to hadle materials in the interim state.

 

Service Life

Yearly Average Sunshine

24 Hour Cycle

Climate Conditions

Identi�cation

Safety

Interim

Maintenance

KEY MATERIAL CONSIDERATIONS:

Photovoltaics
 This photovoltaic system includes solar
 panels to absorb and convert sunlight

into electricity.
 

Energy saving light LEDs distributed in the 
zones close to the façade as well as replacing

 the remaining lighting in thebuilding with 
this more e�cient lighting system. 

 

Most practical active solar heating systems 
provide storage from a few hours to a day's 

worth of energy collected.
 

Beautiful bio-composite windows
are not only sustainably functional on the

building, but hold high aesthetic value from
both inside the AMC and outside. 

 

Creating a good indoor climate using 
daylight and natural ventilation, promoting 
productivity and comfort for building users.

 

Low power LED

Aesthetic Value

Climate control

Heat Storage

KEY SOLAR CONSIDERATIONS:

KEY PRINCIPLES FOR ENERGY PRODUCTION:

Materials

By giving preference to C2C products, Flower and 
Swan-labelled products and other indoor climate 
certi�ed products, o�-gassing of harmful substances 
from building interiors can be minimised.
 

Sunlight Optimization

Solar Power Systems

Pricing

Certi�ed Products

KEY PRINCIPLES FOR FINANCIAL FEASIBILITY:

In a standard demoilition, buildings lose around most 
of their original material value. We are pioneering construction 
systems with manufacturers so that the orginal value of the 
components and materials are preserved. 

Considerations such as using local materials can be 
a lot cheaper of a method and just as reliable as others 
that you would have to specially order in. As well, 
planningahead will decrease the room for error 
thoughout the process.

AMC

50 % LIGHTING

Energy consumption

Proportion of total overall energy consumption (%)

AVERAGE HOSPITAL
Energy consumption

25 % LIGHTING
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50% of the energy consumption at the AMC is exhausted on lighting. 
Compared to the average hospital, this is about 25% more. 

How can we try and reduce the overall consumption of energy used for lighting?
 

MATERIAL STRATEGIES

MATERIAL CONSIDERATIONS
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FINANCIAL FEASIBILITY

FEASIBILITY IN AMSTERDAM 

Good Micro-Climate

Integrated PV Cells

Power & Heat Storage

Low Carbon Materials

Self Shading Facade

Power Plant

Thermal Mass

Natural Ventilation

STRATEGIES
Better understanding the selected energy systems

A M C ITY
ground zero for New Babylon

Fraser Carroll
5139678

The new facade of J-Block extension 
exists with a double-double glazed 
facade to ensure lightness of 
structure directed through pilotis for 
structural support. This minimizes the 
interaction with the ground level while 
simultaneously minimizing structural 
weight and maximising thermal 
insulation. The use of prefabricated 
hollowcore concrete slabs aids in this 
by lowering the embodied mass of the 
structure

Prioritizing the flexible and green 
intentions for the hospital, the floor 
plans of the each addition remain 
variable and able to be changed 
for required purpose. while the roof 
garden and newly reclaimed forest 
floor creates a healing space for 
patients and hospital staff.

MATRIX DESIGN BASED RESEARCH
Second Life

Palace of Justice Tax Office UMC De Knip Bridge Building

Arnhem, 1863 Leeuwarden, 1970 Amsterdam, 1982 Amsterdam, 1994 The Hague, 1999

Energy production

Energy reduction

Cirulairity

Cultural historiy

Flexibility

….
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by Yvonne Yuen Tsz Wai

How can the transformation of De Knip improve 
local biodiversity and human- nature relationship 
in Amsterdam Sloterdijk?
The project aims to rethink the role of buildings 
in the urban ecosystem and the meaning of 
biodiversity design in two levels. From animal- 
friendly design to animal- oriented design, how 
can we shape a better built environment for the 
nature? What are the limitations and potentials 
of buildings as conservation tool? Understanding 
buildings as a host for activities that can 
potentially reconnect human with nature, what 
kind of natural- human interaction is appropriate 
in a workplace setting? 

by Sebastiaan Brouwer

In 2030 one in three will order their food online. 
This is expected to have major effects on the 
city congestion and the number of vehicles on 
the road. Do we, as architects, need to respond 
on this trend in order to keep the city liveable?
I researched the effects of a proposed urban 
distribution centre: supply at night by cargo trams 
and deliver during day. The results: a significant 
decrease of movements and covered kilometres.

by Martijn Baelemans

Efficient use and reuse of concrete reduces 
the environmental impact (CO2) of concrete 
substantially. The direct reuse of a concrete 
structure or building elements reduces the 
environmental impact of concrete by 95% and 
80% respectively. Concrete recycling is crucial 
in closing the concrete material cycle. Using an 
innovative and efficient crushing method, the 
Smart Crusher Technology is able to retrieve 
all original constituents of concrete, including 
cement. Concrete from recycled resources 
reduces the environmental impact (CO2) with 
70% when compared to conventional concrete 
production.

Motorized 
movements

2019 2030
Covered 
Kilometers

Online share
2019 2030

Total 
consumption

2019 2030
O�ine 
vs. online

2019 2030

RE- NATURALIZE: DE KNIP 

THE FUTURE FOOD SUPPLY CHAIN

CIRCULAR CONCRETE



10

aE Studio MSc3 & MSc4 Graduation Studio
NR 10journal 2020/2021

Context
Climate sensitive revitalisation of post colonial Bandung

Context Bandung, Shared Heritage Lab

text Mo Smit

As a result of the long period of 
colonization by the Dutch, Indonesia 
has many shared heritage sites and 
buildings. The question for (landscape) 
architects and urban planners is how 
these sites and buildings can contribute 
to the development of sustainable 
former colonial cities. 

The cities of Bandung and Semarang serve as 
case studies for the Shared Heritage Lab. The 
historical and future development of these cities 
is researched and explored, taking important 
urban backbones and neighbourhoods into 
account.  A heritage-based placemaking approach 
is followed, including climate, habitat and building 
culture as the main design themes.  Ultimately, the 
goal of the Shared Heritage Lab is to showcase 
Bandung and Semarang as examples of inclusive 
and healthy cities for working, living and leisure.

The Shared Heritage Lab is a cross-domain 
collaboration between Architectural Engineering, 
Heritage & Architecture and Urbanism (including 
Landscape Architecture) and the School of 
Architecture, Planning & Policy Development, 
Institut Teknologi Bandung (ITB, Indonesia). 
The lab is supported by the Royal Netherlands 
Embassy in Jakarta (Indonesia) and the Cultural 
Heritage Agency of the Netherlands.

by Mary Lou van den Berg

A climate sensitive re-use strategy for a vacant 
hotel in the former colonial core of Bandung 
has been developed with references to local 
vernacular architecture. The heart of the existing 
building serves as a learning platform for the 
local fashion industry. The ground floor, the new 
building and the roof act as an inviting public and 
independent market, which is semi outdoors.

PASSIVE CLIMATE HERITAGE

107 / 1 6 1
GSEducationalVersion

BUILDING INTERVENTIONS

46 / 1 6 1

Tutors

Students 

Business owners 

Craftsmen

M
an

ag
ers

PROGRAM STRATEGY FASHION COMMUNITY

EXPERTS

4 2 / 1 6 1

EDUCATION

PRODUCTION

CONSUMPTION

Incubates small businesses 
Formal and informal transfer of knowledge
Focus on sustainability  

Promotes creativity in both 
tradition and innovation
Use of local and reused materials 

Gives stage to produced materials 
Makes ideas (plans) into profit

PROGRAM STRATEGY FASHION COMMUNITY

FASHION COMMUNITY

Source: KITLV

Cikapundung River

Pasar Baru 

KNIL District
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97  |  134

architectural design climate strategy
54  |  134

URBAN development in time

modular temporary 
structure

permanent 
architecture

circular waste streams 
with stimulation by eco-

nomical beneficial models

public facility for
kampungs and rest 

of the city

directly preventing 
pollution

ENVIRONMENTAL

ARCHITECTURAL

temporary public 
facilities

urban strategy design implications

54  |  134

URBAN development in time

modular temporary 
structure

permanent 
architecture

circular waste streams 
with stimulation by eco-

nomical beneficial models

public facility for
kampungs and rest 

of the city

directly preventing 
pollution

ENVIRONMENTAL

ARCHITECTURAL

temporary public 
facilities

urban strategy design implications

by Armin Fuchs

A mosque complex as a decentral water 
management facility for riverside
kampungs is being designed. An holistic circular
approach is followed beyond the use of 
appropriate technical components. The
organization, implementation process
and integration of local stakeholders
plays a main role in the project.

PRAYING FOR WATER

by Rick Blankestijn

A large amount of (organic) waste is being
disposed in the Cikapundung River. As a solution 
a modular decentralized wastewater treatment 
system has been developed which integrates 
different public functions. Finally the Tamansari 
Food Bridge has been designed, which enables 
kampung dwellers to cross the river and benefit 
from the produced fertilizers and biogas by 
growing and selling food.

TAMANSARI FOOD BRIDGE

by Nanne Knijff 
 
This project focused on the development of 
a climate sensitive densification strategy for 
historical city blocks within the Pasar Baru area, 
also known as Bandung’s China town. Hereby 
the restoration of the balance between the 
‘inner’ and the ‘outer world’ of the city block, 
through the design of an innovative biobased 
shophouse, was an important achievement.

PASAR BARU RENEWAL

by Electra Pangalou (HA) 
 
The transformation of the KNIL Magazijnen 
into a creative and learning cluster of plastic 
waste constitutes an attempt to explore the 
boundaries of heritage-based adaptive re-use  
and how through the design of an inclusive and 
healthy environment, social and environmental 
challenges can be addressed in a more 
integrated way.

KNIL MAGAZIJNEN 

Source: KITLV

Cikapundung River
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Alumni

aE journal appears for the tenth 
time. It is compiled by teachers 
from aE studio based on the 
graduation work of our students. 
It is a good reference work and 
overview of what we have done 
and gives students and others 
inside and outside our faculty 
insight into what we are doing 
and what we are working on 
today: that is of course for a 
better future of architecture in 
the built environment. 2010 2011 2012 2013

Interview with aE/Intecture alumni Adam Busko  

When did you graduate @aE Studio?
I graduated from the aE Studio in July 2017 with 
my thesis “Marineterrein 2.0 - Community of 
Innovation”, under the tutelage of Annebregje 
Snijders and Marcel Bilow. My project was an 
attempt to transform a former military base in 
the centre of Amsterdam, called Marineterrein 
into a Community of Innovation. Based on the 
research “Home in digital age - Apartments for 
young innovators” in which I investigated how 
digital nomads and young professionals work and 
live. 

You worked at the office of Henning 
Larsen in Hong Kong and later to BIG 
in Copenhagen, does it have something 
to do with your gradation project?

Most of the projects I was involved in since my 
graduation were office buildings, while working 
on them I had a chance to put some of the ideas 
that stem from my research to use. For instance 
the Shenzhen Bay Super HQ Area Masterplan 
was a project in which the future of working was 
one of the main concepts. 
Through discussions with my tutors and learning 
about new technologies that will drive how we 
build and design buildings I have formulated an 
idea of how the future of our profession might 
look like and on which skills should I focus on. 
This was a takeaway from the studio that was 
unexpected for me but a one that I value a lot.

How does your background as an 
architectural engineer influence your 
current role?
The studio thought me the “problem solving with 
design” method that became an integral part of 
my workflow. In my daily work I focus primarily 
on the design of things and my background helps 
me to always think about “how is that thing going 
to be build?”
I had the privilege to work on some very 
iconic buildings which often require a lot of 
ingenuity from the engineering point of view. 
My background helped my tremendously while 
collaborating with external structural engineers, 
it provided me with the vocabulary to convey 
ideas, and the understanding of structures.

How do you see yourself in the future?
For sure I don’t know where I will be living! 
But hopefully still working on amazing projects 
as I do now. In the future I’d like to leverage 
technology even more to my advantage, to 
work less but in more efficient way. I hope I will 
also have a chance to employ the “architectural 
entrepreneurship” learned at the studio to start 
a design side business. Maybe I will get a chance 
to start working remotely, to test one of the 
assumptions from my graduation project. And 
lastly I’d love to be doing more projects that are 
good for the planet.

aE Journal 10
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journal

Architectural Engineering brings spatial, 
functional, social design and technical 
possibilities and developments together. Subjects 
like product design, material research, building 
physics, structural mechanics, computation and 
model and production techniques all play a 
major part in architecture. In fact architecture and 
engineering are irreversible connected with each 
other. Research in the field of technology leads 
to all kinds of improvements in architecture. 
This also works the other way around, for 
instance improvements in architecture help 
inspire research and innovation. If you choose 

Architectural Engineering journal

I N T E C T U R E
p o w e r e d  b y  i n n o v a t i o n 

aE Day 2015
19 March 2015 – don’t miss it!

third edition

for Architectural Engineering, you’ll choose for 
architecture as a complete design discipline in 
which technical possibilities are an inspiration 
and an important contribution to the architectural 
design.

This annual journal gives the faculty insight in 
our master programme and it shows recent work 
made by students of the architectural Engineering 
studio. 

We hope you all like the work of INTECTURE, 
integration of technology in architecture!

 aE research page 8

      studio section

Extra

 aE studio enclosure

B u c k y  L a b
 aE MSc 1 page 5

 aE research page 8

in this journal

a design by Chen Shen

Temporary bamboo stadium | design strategy for Brettenzone

page 5 aE studio section

Architectural Engineering journal 2015/2016

journal

graduation project in Bandung by Nadia Remmerswaal 
Social Digital Engineering

Drift design @ Oerol festival (page 3)

Design digital chairs in 10 days (page 4)

Bucky’s buildings boost (page 2)

1:1 product design @ BK-city (page 6)

Who makes the building of the future? (page 2)

Extreme architecture (page 5)

Expedition: Learning from Lowlands (page 3)

The architect in practice (page GS12)

Working on Internationale Bau 
Ausstellung 2020 (page GS4)

journal 2015/2016 NR 6

page GS5

best student 
of the 

faculty 2015

Nadia Remmerswaal
(aE graduate)

Thank you

journal
NR 7 journal 2016/2017 

2016/2017INTECTUREaE studio /

graduation project by Alessandro Giacomelli
Bending the grid

aE/INTECTURE  innovating 
architecture (page 2)

Dream out Loud @ Stedelijk  
Amsterdam (page 2)

IBA Academy @ IUAV Venice (page 2)

Comfort City @ a Home away from 
Home (page 3, 5)

New social environments 
@ Shelterlands (page 4 - 5)

Increasing energy efficiency                   
@ Beyond the Current (page 6 - 7)

Consolidating living conditions            
@ IBA Parkstad (page 8 - 9)

Creating new artefacts @ IBA       
Parkstad (page 10 - 11)

Tools for earthquake design                  
@ Groningen, Seismic (page 12 - 13)

Home at Work @ Bandung                 
(page 14 - 15)

Coastal / Wood architecture                   
Building with nature (page 16 - 17)

Slow architecture @ Marineterrein 
Amsterdam (page 18 - 19)

Summer course VIGNIOLA                   
by alumni Carlo Maria Morsiani (page 20)
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2018/2019INTECTUREaE studio /

aE/Intecture innovating architecture 
(page 2)

NEW: crossover labs - Harvest_BK 
and Shared Heritage (page 3)

Public production environments 
@ Marineterrein, Parkstad, Bandung 

(page 8, 10, 18)

In Depth: Research by design 
Material Circularity (page 12)

Tools for earthquake design     
@ Groningen, Seismic (page 14)

Increasing energy efficiency      
@ Beyond the current (page 16)

David Peck interview                 
@ Circularity (page 22) 

PV as Art                                     
@ Alumni (page 24) 
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WE
SUPPORT

COMBINE

BELIEVE

ACT IN SOLIDARITY WITH THE THOUSANDS OF PEOPLE 
MARCHING FOR THE FUTURE OF OUR PLANET AND

THE EFFORT OF THE NEW GENERATIONS TO ENSURE 
THEIR OWN FUTURE AND THE ONE OF THEIR CHILDREN.

BY SEEKING INNOVATIVE AND INSPIRING 
ARCHITECTURAL SOLUTIONS FOR 
ENVIRONMENTAL AND SOCIETAL ISSUES.

WE ARE DRIVEN BY THE NEED TO THINK DIFFERENTLY ABOUT FLOWS OF 
RESOURCES, ENERGY GENERATION, EFFICIENCY AND PEOPLE PARTICIPATION

WE ENCOURAGE STUDENTS TO EXPLORE THEIR 
IN DEVELOPING A FUTURE OF URGENT CHANGES BY 
UNDERSTANDING EXISTING POTENTIALS AND BY COMBINING 
THOSE WITH THE HOPE WHICH INNOVATION BRINGS.

CLIMATE RELATED CHALLENGES HAVE TO BE ADDRESSED IMMEDIATELY IN ORDER TO 
ENSURE A PROSPEROUS FUTURE FOR OUR PLANET AND THE FUTURE GENERATIONS.

THE BUILDING INDUSTRY LARGELY CONTRIBUTES TO GLOBAL CO2 EMISSIONS

THAT NEW ECONOMICAL AND INDUSTRIAL 
PROCESSES ARE POSSIBLE AND NECESSARY. 

IN OUR DAILY PRACTICE, WE 
DESIGN AND TECHNICAL 
INNOVATION

ROLE AS 
ARCHITECTS

TEACHERS OF ARCHITECTURAL ENGINEERING 
OF THE FACULTY OF ARCHITECTURE AT 
DELFT UNIVERSITY OF TECHNOLOGY 

2014 2015 2016 2017 2019

Interview with aE/Intecture alumni Olly Veugelers 

When did you graduate @aE Studio?
In June 2018 I graduated with the thesis 
‘Playing with daylight’ within the Architectural 
Engineering Graduation Studio, under guidance 
of Annebregje Snijders and Marcel Bilow. 
My graduation project was a research about 
the relationship between daylight and sports 
hall designs. The subject chosen was based on 
my special interest in daylight. It was conceived 
when I lived in Sweden and Denmark during 
my studies. The contrast of availability of light 
in Scandinavian countries have led to the design 
of buildings with sophisticated daylight concepts 
whereby daylight is integrated in an aesthetic 
way within the design. But also the scarce light 
in winter and the long summer days made me 
personally aware of how important light is for 

your own needs. Nowadays it is more desirable 
for daylight to be the prevalent form of lighting 
in most types of buildings. I think it is important 
to see how daylight can be an integral part of the 
design of abuildings because daylight is essential 
for the health of human beings. My graduation 
project assesses the arguments facing traditional 
sports hall designs, to identify whether more 
contemporary and creative approaches to the 
design of a sports complex can be made widely 
obtainable. With my design for a sports complex 
on the Marineterrein in Amsterdam I want to 
give an example of how you can integrate daylight 
within the design of a sports complex.

After your graduation you went to 
Benthem Crouwel Architects what 
does it have to do with your gradation 
project or preferences?  
During my graduation project my focus on the 
design was finding methods and techniques 
to introduce daylight into a sports hall from 
exploring passive principles for the integration of 
daylight to the detailing of an optimal integration 
of the technical aspects.
Within my graduation project I was seeking for 
innovative design solutions in relation to daylight. 
At Benthem Crouwel Architects, the designs 
embody our fascination for solving complex 
problems just like the attention afforded to the 
smallest detail. The application of new technology 
and innovation plays an important role at working 

by Benthem Crouwel Architects.

How does your background as 
architectural engineer influence your 
current role?
To me, architecture and engineering are 
irreversibly connected. The integration of 
architecture and technology is the driving force 
behind innovation. I think that my background 
as an architectural engineer ensures that when 
designing, I am always looking for innovative 
architectural solutions. Technological innovations 
are to me an inspiration for developing new 
sustainable concepts. With the integration of 
architecture and technology we can design 
buildings that enhance our standard of living and 
improve our quality of life.

Where or how do you see yourself in 
the future?
Daylight within architecture is one of my greatest 
interests. Besides my work, I have become a 
board member of Dutch Daylight, a platform that 
actively promotes the use of daylight within the 
built environment. Together with this platform 
we want to indicate to architects and urban 
planners the high potential of daylight, and also 
to make clients and other parties aware of the 
importance of using daylight. Daylight has an 
effect on our biorhythm and our health. It is 
therefore important to continue promoting the 
value of daylight.



Context Harvesting in Parkstad Limburg 

text Annebregje Snijders 

2020 will be the year of the 
Internationale Bau Austellung (IBA) 
in Parkstad Limburg.  A phenomenon 
originally from Germany with a great 
tradition of innovation in architecture 
and urban planning. Students from 
architectural Engineering and 
Landschape Architecture took the 
change to experiment with ‘flow 
based’ designs leading to strategies 
and structures for strong productive 
and recreational environments.

In the new economy the the proven strategy of 
maximizing scale and saving costs on one hand 
and betting on the knowledge economy on the 
other hand offers insufficiënt prospects for the 
Dutch city.

What if ..
we see demografic shrinkage in the South of 
Limburg as a possibility to strengthen Parkstads 
identity with opportunities for a new and circular 
economy?

Research has been done in the working fields 
of metabolism and local conditions. Some of 
them are grounded in the international regional 
scale, in the natural layer, while other flows are 
grounded in the object or urban layer. Water, 
material, energy and food are starting points 
for interventions leading to interesting new 
programs, joy and quality of life.

by Helena Daher Gomes

Cultured Meat Factory has the overall goal 
to understand how technology can change 
society, I chose to speculate on the future 
of food production. Bioengineering has 
offered us tools to produce meat without 
the slaughtering of animals. The meat factory 
works as a cooperative model. The cultural 
aspect of the program enhances community 
participation on the decisions regarding the 
production of the food itself but also, through 
the “bio-hacking labs” allow the common folk 
to understand and replicate those techniques, 
further developing the technology itself. The 
idea of a new production facility that doubles 
as public square creates potential community 
engagement, by which new greener and 
ecologically oriented opportunities arise to 
recreate Parkstad as a future Gardencity.

CULTURED MEAT FACTORY

Strategies for strong productive and recreational landscapes
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Source: IBA Parkstad



by Kees Fritschy

As a reaction to the current agricultural 
system, a pioneering movement where a 
variety of nature is combined with agriculture 
to create a healthy biodiverse productive 
landscape has surged. This architectural 
principle proposes a relation to the landscape, 
by supporting a collaborative food production 
system as well as providing a qualitative 
experience that includes participating, 
growing and processing. In the context of 
the village this will become a motor for local 
development, both economic and social. In the 
context of Limburg the project proposes an 
alternative agricultural model that brings food 
and people together. 

THE FOOD PRODUCTION 

EDUCATIONAL & SOCIAL AREA
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100M2

40M2

200M2

300M2
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STORAGE GOODS 
& CLEANING 
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KITCHEN

OFFICES
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FISH POND
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GREENHOUSE
200M2
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by Kim Hooiveld

Revitalising the PArkSTad, a linear park with a 
circular approach - is an architectural strategy 
that demonstrates how Parkstad can make use 
of its environmental deficit of the past to shape 
its future. By generating an overview of the input 
and output on energy, water and materials flows 
of the urban metabolism of Parkstad Limburg, a 
strategy was proposed to improve the resource 
efficiency to become a circular economy. The 
most important component of this strategy is 
the central park situated at the former Oranje 
Nassau IV mine where mine water is purified. 
Here people are able to experience how these 
flows come together.

REVITALISING PARKSTAD
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by Joshua Ho

The aim is to design a water purification 
complex that integrates functional processes 
and architectural design to reinvent the cycles 
of water and energy. This project explores how 
the pumping out excess mine water blooms into 
catalytic modes of function, nourishing both land- 
replenishing local water sources and ecosystems, 
and people- providing energy, food and sculpting 
social interaction.

SYMBIOTIC SURFACES
by Qianwen Tang

Facing current rural problems in China, circular 
agriculture is a solution for rural revitalization. 
The cooperative farm with positive food and 
energy flows is designed to convince people to 
stay and come back from big cities. It suggests 
local villagers and visitors could enjoy a rural 
experience while visiting the building, that in 
terms of rural culture, green energy producing 
and rural landscape.

by Sarah de Bruin

The project researches the possibilities of 
applying fungi though different scales within 
the built environment, using different organic 
waste streams of local industries. This living 
organism mycelium can transform this waste 
into valuable new building materials. This way 
a symbiotic entanglement with the ecosystem 
can be arranged by literally implementing living 
organisms within the architectural design.

JOYFUL RURAL LIFETHE FUNGI FACTORY

Context Harvesting in Parkstad Limburg 

Strategies for strong productive and recreational landscapes
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-30- 

by Szymon Lapaj

Demology is the story about the shift of 
regional identities: from Coal Mining into 
Urban Mining. Parkstad for centuries appeared 
as material landscape. Materials were mostly 
excavated from the ground. Today we can 
obtain precious construction materials from 
existing vacant buildings through demolition and 
recycling (urban mining). 

DEMOLOGY

by Maria Kaik

In the shrinking Parkstad Area, where the 
former instruments of financial accumulation 
are left unattended, a series of architectural
interventions will form an interdependent 
network. It is a strategy for reassembly of 
the former infrastructure into devices which 
stimulate the ecology. Developed over time, 
they can react to the dynamic changes in the 
ecosystem. 

SHIFTING SANDS
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by Louise Remmelts

Many people do not see waste as a necessity, 
not being able to see that it has become an 
unavoidable part of our daily lives. The design 
of a waste facility in a high-density work-live 
area can create more awareness about waste 
management and material recycling. Additionally 
it can serve as a public space, increasing the 
social value of such a place. To realise such a 
facility and reach sustainable goals, collaboration 
on every possible scale in every possible system 
is necessary. The goal in this project is to show 
that waste-awareness could be created in 
a positive way, trough the design of a waste 
innovation centre.

A WASTE INNOVATION CENTRE

by Robert van Houten

This design proposes a solution in the form 
of a zero-waste high-rise design. It uses only 
recyclable or renewable materials. Mass-
timber is chosen as the main material as it is 
not only renewable and easily reusable, it is 
also a storage of CO2. The design reuses the 
foundation of existing buildings, and with the 
lightweight properties of mass-timber, increases 
the density on the location by building taller. 
By transferring the structure to the facade, the 
inernal flexibility is enhanced. The building can 
be easily refitted during its life cycle or to be 
completely disassembled at the end of life.

ZERO-WASTE TIMBER HIGH-RISE

ContextContext 1 Million Homes

The social task and innovative housing
text Thijs Asselbergs

Many people in the Netherlands cannot 
find a suitable home and that is why 
there is a call for 1 million homes by 
2030/2035. This extensive and urgent 
social task is important for the future 
well-being of people, spatial planning 
and the Dutch economy. 

The building assignment also has a major 
influence on transitions that are going on, such 
as the energy transition, the care transition, 
the interpretation of a participation society, 
making impact on valuable neighborhoods and 
the transition to a circular society. However, a 
vision of the assignment and how to realize this 
is missing. The Faculty of Architecture wants to 
contribute to this innovation through research 
and education. For aE it is a good reason to 
innovate housing to the maximum and we 
are looking for smart, industrialized, flexible, 
sustainable and circular solutions. This is possible 
both for new design and for the transformation 
of the existing housing stock.

On the basis of three themes, aE studio continues 
to work on design research for the assignments 
of 1Mhomes.

- Mass Customized Building systems (MaCuBs)

Externally we work together with the 
Bouwlab/3DMZ, The New Makers, Bloc, 
Raumplan and Marineterrein / Municipality of 
Amsterdam. We are always looking for new 
designing, producing and developing parties that 
can help us to be as innovative as possible.

- Building lab / 3DMZ

With Bouwlab 3DMZ https://www.3dmakerszone.
com/bouwlab.html there is collaboration on 
prototypes for smart, industrialized building.

For example, it is being investigated how a 
2.0 version of the Circle House from visiting 
professor Kasper Jensen https://gxn.3xn.com/
project/circle-house  can be realized.

- open building.co + Thematic Design

In close consultation with John Habraken 
(formerly SAR, foundation architecten 
research), the Thematic Design website https://
thematicdesign.org is being further developed. 
At the same time, cooperation was sought 
with the housing design platform: https://www.
openbuilding.co.  Students take part in meetings 
at ARCAM (architecture center Amsterdam). 
During the WAF (world architecture forum) in 
December 2019, a manifesto was launched and 
there is a collaboration with the New Institute 
in Rotterdam.

Photo: Haiti house Pieter Stoutjesdijk exhibited at Bouwlab / 3DMZ
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by Maaike Dronkers

This proejct envisions the transformation of the 
existing IKEA building into a “harvest hub”. On 
the one hand, the Harvest Hub facilitates the 
logistic process of Urban Mining for the area 
of Amstel III, reducing building waste and CO2 
emission due to transport and fabrication. On 
the other, it provides a place for the community 
in a transitioning neighbourhood where people 
can come together and learn about the heritage 
of their neighbourhood and the potential 
for a sustainable environment. The locals can 
take part in the transition to a circular built 
environment.

THE HARVEST HUB
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by Florian Reisacher

The aim is to develop a system that makes use 
of embedded kinetic architecture that spaces 
can adapt to the ephemeral spatial needs of 
different users, user groups or functions in 
order to lower the price and footprint of a unit 
via reducing its size during times of reduced 
need. The aim is to combine different functions 
that can be complemented as their activity 
patterns usually do not overlap, following the 
idea that a reduction of living space affects the 
user least while not there and hence would 
reduce the reciprocal impairment of these 
variable spaces.

MOVING MARINETERREIN

The social task and innovative housing

OPEN NEIGHBOURHOODS

NEIGHBORHOODS
LIVING ROOM

LOW THRESHOLD 
BUSINESS 

OPPORTUNITIES

SMALL SCALE
CO-HOUSING 
TYPOLOGIES

WORK-LIVE BUILDINGMOVING MARINETERREIN

SOCIAL SUSTAINABILITY 

by Marleen de Groot

This project proposes a strategy for the 
creation of inclusive live-work environments 
within existing industrial areas, which enable a 
better integration of urban newcomers.  The 
Open Building philosophy of Habraken has been 
researched in relation to the home-making 
process and the development of a local building 
industry. An open neighbourhood has been 
designed, which is able to adapt to changing 
user needs. Its purpose is to act as a support 
system, creating low threshold opportunities 
for the community to meet each other and to 
get involved within the realization of their own 
dwellings, businesses and recreation activities.

by Roxanne Kiel

Architecture is a social act, constructed to 
serve the needs of the people, but beyond 
that, it contributes to the ecosystem we live in. 
The aim of this project was to design a socially 
sustainable transition for an outdated worker 
neighbourhood in Leiden based on social and 
environmentally friendly design principles.  A 
series of interviews with community members 
have been held, which formed input for the 
social design strategy.  Finally a climate adaptive 
and nature inclusive neighbourhood has been 
designed, while integrating clear transition and 
social spaces in the streets and the communal 
garden(s).

55

1:100 doorsnede ruimte voor natuurinclusiviteit

SAJCM

CMSAJ

CMSAJ

WINTER ZOMER

Z

W

Helofietenfilter

water retentie dak

vleermuis vriendelijke verlichting

Open bestrating 

WINTER

water retentie dak

duurzame isolatie dak en 
gevel 20cm

Interviews with various community members

Nature inclusive communal backyard
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by Leonardo Enzio Pozzi

The project aims at addressing the increasing 
need of housing for individuals in the 
Netherlands with a circular building system 
designed to adapt to the everchanging needs 
of the society avoiding wastefulness of 
resources while fostering their reuse. The 
building is made of many different clusters of 
4 to 10 people (co-living) sharing common 
facilities and open spaces. These units are 
assembled and interlocked together producing 
rich visual and spatial connections that invite 
inhabitants to make fuller use of exterior 
shared spaces creating a cohesive village 
composed by different small communities.

DESIGN FOR CHANGE
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SOCIAL STRUCTUREThe Circular (re)Construction Initiative  Research book  55

Map of Sint Maarten and its border, border monuments, capital cities and road crossings. Map by 
Anna Bożek

Philipsburg

Marigot

Sint Maarten

St. Martin

damaged beach scenery
(source: NRC)

local construction worker
(source: unknown)

affected island inhabitant 
(source: Volkskrant)

Context

A healthy building culture for a resilient island community

Context Caribbean, Sint Maarten

text Mo Smit

In September 2017 the Caribbean 
island state of Sint Maarten got hit by 
a category 5+ hurricane called Irma. 
More than 90% of the built environment 
got damaged and many people lost 
their homes and other belongings. A 
situation which worsened even more 
under influence of heavy rainfall and 
another hurricane the same month.

Students of aE Intecture focused on the circular 
reconstruction of Sint Maarten, an independent 
country within the Kingdom of the Netherlands. 
A community-based approach is followed to (re-)
develop affordable housing, public functions, and 
utility networks, taking the challenge of building 
in a hurricane prone area into account. Technical 
topics that are being investigated are for example: 
how to build with (hurricane related) waste 
materials, how to develop a healthy building 
culture using locally producible renewable 
materials, and how to enhance community 
resilience towards hurricanes? 

Students visited the island in April 2019 for 
thematic field research and analyzed various 
reconstruction projects from NGO’s (Red Cross 
a.o.) and private parties. They assembled their 
collective research in a book, called (Re)SXM, 
wherein (re) stands for resilient reconstruction. 

by Anna Bozek

The long-term goal of this project - a building 
learning centre - is to improve the built 
environment of Sint Maarten through education 
around hurricane-proof building knowledge 
and other climate resilient building methods. 
Capacity training of skilled construction 
workers will eventually contribute to minimising 
damages with every hurricane to come.

BUILDING LEARNING CENTRE
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BETHLEHEM | OVERVIEW
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by Gina Vermeeren 

The development of mass tourism has caused 
the destruction of habitats and led to a 
decrease of biodiversity. This project proposes 
to use the transformation of modern ruins for 
the enhancement of the relationship between 
human activity and the ecology. At some places 
existing structures support the ecosystem, at 
other places they facilitate human activities.

REGENERATIVE TOURISM

by Remi Groenendijk

The lower social classes of Sint Maarten 
experience trouble with their building 
culture, especially in combination with the 
recurring hurricanes. Both building expertise 
and materials are scarce on the island. As 
an holistic project, Bethlehem revitalises 
an abandoned sugarcane plantation into 
an ecosystem providing socio-economic 
diversification, building education and 
natural building materials to the surrounding 
neighbourhoods.

BETHLEHEM MATERIAL PARK

(source: NOS)

by Martijn Dalinghaus

The proposed intervention is an affordable, 
hurricane resilient building system which 
transforms Sint Maarten’s linear economy into a 
resilient circular economy. By using local waste 
materials, and producing new building products 
from it,  the economy is improved in synergy 
with the urban metabolism of the island. 

RECONSTRUCTING INPENDENCE

by Hongie Huang

A design has been made for a community- 
owned decentral water management facility 
on the scale of a typical Sint Maarten 
neighbourhood. The proposed infrastructure 
enables to close the water supply and sanitation 
chain, while providing high quality public spaces 
with room for entrepreneurship at the same 
time.

WATER OF THE NEIGHBOURHOOD  
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