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Personal information

Name

Marilse Nouws

Student number 4585623

Studio |

Name / Theme Building Technology Graduation Studio

Main mentor Olga loannou Chair of Facade & Product Design

Second mentor

Andy Jenkins Chair of Climate Design

Argumentation of choice
of the studio

| am very interested in sustainable and nature-inclusive design
and how we can fight climate change with new, innovative
designs and techniques.

Graduation project

Title of the graduation
project

A Circular Fagade Cladding System from waste
materials which fosters biodiversity [working title]

Goal

Location:

Urban areas that lack biodiversity in the Netherlands

The posed problem,

Currently the residential building stock in the Netherlands
consist of more than 8 million buildings and this stock grows
each year with approximately 1%. It is very likely that this
trend continues, which means that more than 80% of the
buildings in 2040 exists today. Making our existing building
stock futureproof is therefore one of the biggest challenges in
the building industry to reduce CO; emissions and meet the EU
climate goals.

The transition from a linear to a circular economy plays a key
role in these challenges. One of the four circular principles
states that waste equals food. As mentioned in the
background information, the building industry is a great
contributor to waste materials and with the current rapid
development of technologies the door is open towards more
innovative strategies of using waste as a material source.

Another cause for the worldwide rising temperature is the
urban heat island (UHI) effect. The number of people living in
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urban areas is still increasing and this leads to several issues
for our planet and our own health. Nature-inclusive buildings
reduce the UHI effect and furthermore enhance biodiversity in
cities. However, fostering biodiversity in cities requires a lot of
attention, since a proper implementation is site specific,
reliant on many factors and therefore hard to achieve.

research questions and

In response to my problem statement, the main research
guestion can be defined as follows:

“How can waste materials be used to design a multifunctional,
modular, three-dimensional circular fagade panel which fosters
biodiversity in urban areas in the Netherlands?”

In order to fully answer the main question, some sub-
guestions are proposed:

1. Which production techniques are available to create a
three-dimensional fagade cladding component?

2. What types of waste materials are suitable for a three-
dimensional facade cladding component?

3. What are possible circular production and processing
methods for turning waste materials into a cladding
component?

4. What types of waste materials are suitable for the
application of biodiversity in a cladding component?

5. Which factors influence the biodiversity in urban areas
and which of those are considered for this study?

To gain more knowledge for the research of this thesis some
background questions are investigated during the literature study.

» What are important aspects to consider when designing one
facade panel which has various options for infills?

> What is the effect of biodiversity in urban areas?

» How and where is biodiversity currently present in urban
areas?

» What are possible application methods of biodiversity in
building envelopes?

design assignment in
which these result.

At the end of this thesis, it is expected that this results in the
following objectives:




(1) an overview of suitable waste materials to use as the facade
cladding panel or as one of its parts,

(2) a fixing system for the panel which is applicable to existing
building facades and is designed for disassembly (DfD),

(3) a diagram with a mapping of considered biodiversity species
present the Netherlands, which serves as a design tool for the
customization-aspect of the facade element,

(4) experimenting with and testing of the design through (digital)
models and prototypes which then results in the main objective of a
multifunctional, modular, three-dimensional facade cladding panel,
which is made from waste materials, fosters biodiversity and that
considers all the mentioned aspects.

Process

Method description

The research starts with performing literature studies for all three divisions simultaneously. For
circular design the research is all in relation to three-dimensional facade cladding. Looking at the four
domains of circularity, this thesis focuses on the domains of design and manufacturing and with the
literature study the aim is to find circular production techniques and a modular cladding system
which is designed for disassembly (DfD) and can be attached to existing building envelopes.

These production techniques however should be suitable for the waste materials that are selected
through literature review. From looking into waste streams in the Netherlands a few materials will be
chosen for the next phases of this study. As mentioned earlier on, the term waste in this thesis is
about two of the three circular approaches and the focus lies with the R-strategies Recycle and
Repurpose. However, if a discarded material with a primary function as a facade element is one of the
outcomes of the literature study, the other strategies from the second circular approach “Extend
lifespan of product and its parts” will also be explored.

For the biodiversity section of the literature study building reliant animal species and various plant
species from the Netherlands will be analyzed. Additionally, the factors that influence biodiversity in
urban areas are explored, wherefrom a set of parameters is chosen to guide the decision-making for
which biodiversity species will be implemented in the design. These species then will be mapped into
a diagram which will serve as a design tool for the customization of the final design.

Furthermore, analyzing several case studies for the three divisions is part of the literature review and
additionally the option of getting in touch with fagade manufacturers, companies which give waste a

second life is highly considered. These approaches will help to get a better understanding of the topic
and will provide inspiration, but also focal points.

The second phase of the thesis, which will overlap in the time schedule and furthermore interacts
with the literature study, is all about Research by Design. From the literature study of the three




divisions the development of the shape of the panel can be established. Through experimenting and
testing with sketching, physical and 3D modelling, the shape will be finalized into the final design.
Concluding, the design will be placed in a chosen context and according to the created biodiversity
diagram a design example will be presented.
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Reflection

1. What is the relation between your graduation (project) topic, the studio topic (if
applicable), your master track (A,U,BT,LA,MBE), and your master programme
(MSc AUBS)?

With the design of a nature-inclusive fagade cladding element the focus lies in the smaller,
detailed scale of the build environment, namely the fagade, which has a strong relation with
the Building Technology track. However, the bigger picture won’t be forgotten in this thesis
since the design will be well integrated in its surrounding area and furthermore this study
considers not just humans as future users, but mostly animals, insects and plants and
therefore is a great fit for the master programme.

2. What is the relevance of your graduation work in the larger social, professional
and scientific framework.

This thesis is part of the movement towards a healthy and sustainable living environment in

urban areas of the Netherlands and contributes to the global transition from a linear to a




circular economy. Additionally, the proposed modularity and customization of the design,
makes a broad implementation feasible, whereas the analysis of biodiversity species and its

resulting diagram contributes to the success probability of the nature-inclusive fagade panel
on multiple locations.




