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TUDelft

IDE Master Graduation

Project team, Procedural checks and personal Project brief

This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name  Bessai Your master programme (only select the options that apply to you):

initials R given name  Riel IDEmasters): () PD)  ()ofi)  ()spD)
student number 5125162
street & no. Aan Het Verlaat 33G

zipcode & city  2612XW |:| Honours Programme Master
country _Netherlands Medisign
phone 0633382267 Tech. in Sustainable Design
email r.bessai@student.tudelft.nl Entrepeneurship
** chair _Ruud Balkenende dept. / section:  SDE
** mentor _Erik Jepma dept. / section: HCD
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TUDelft
Procedural Checks - IDE Master Graduation

APPROVAL PROJECT BRIEF

To be filled in by the chair of the supervisory team.

chair _Ruud Balkenende date - - signature

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC . all 1*tyear master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC missing 15" year master courses are:

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

e Does the project fit within the (MSc)-programme of M) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

e |s the project expected to be doable within 100
working days/20 weeks ?

¢ Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
name date - - signature
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Personal Project Brief - IDE Master Graduation

Design of a flexible system architecture for carbon fixation in furniture project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 18 - 02 - 2021 - - end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? \What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...).

space available for images / figures on next page
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Personal Project Brief - IDE Master Graduation

introduction (continued): space for images

Figure 1: Simplified version of design schema (system architecture)

E image / figure 1:

| Figure 2: Adding form complexity to the system

. image / figure 2:
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Personal Project Brief - IDE Master Graduation

PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed

out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.
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Personal Project Brief - IDE Master Graduation

PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

E start date i, - - - end date
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Personal Project Brief - IDE Master Graduation

MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

This project is the culmination of a year of exploratory research and thinking | have done about how to make products
carbon negative. | want to share my vision of a carbon-negative future. | hope to create something that makes people
view products and consumption through a new lense - as a tool to fight climate change. It would be great if people
could look back on this project many years from now and say that this was part of a shift away from fossil-fuels and
towards a circular future.

This project takes many of my interests and joins them together. | have been interested in furniture design since before
attending TU Delft, and it has always been my ambition to design a timeless piece that embodies both my own design
aesthetic and new technologies. | have also been very interested in the use of parametric design and form-giving, and
am excited that | have found a way to make use of this in the project. Finally, the research I have done on biobased
plastics through the honors project has very much inspired this project, and | will draw on this research.

It is my ambition to become an expert in carbon-negative products. | think this is an emerging field (perhaps even a
new idea) that is very interesting. Designers play a role in taking technology and packaging it in a way that makes
sense to someone non-technical. We do this through designing products that are inspiring, that tell a story, that are
simple, that are easy to use, that are unique, and that capture people's imagination. | want to disseminate the idea of
using products to store carbon, and this project is a step down this path.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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	Project start date mm: 02
	Project start date yyyy: 2021
	Project end date dd: 
	Project end date mm: 
	Project end date yyyy: 
	Project Introduction: Background

For the honours programme of industrial design at TU Delft I wrote a white paper on the use of biobased plastics in an industrial design context. The goal of this report was to demystify the topic of bioplastics for industrial designers by summarizing the current landscape of materials as well as how they might fit into a circular economy and be used sustainably from a system-level perspective. 

The report was initiated to explore whether biobased plastic products could be carbon negative and act to sequester carbon from the atmosphere and store it in a circular economy. 

Project 

In this project, I aim to develop a system architecture that will be used to store CO2 in furniture products. The goal is to develop a system that can capture carbon in blocks through the use of materials with negative carbon footprints (bio-based), use the blocks to develop complex forms through aj system of connectors, and finally use this system to create furniture pieces. 

Why Furniture?

The chair has been used throughout the history of design as a ‘white canvas’ for designers to express their design philosophies, personal style, and the potential uses of new technologies. For example, Charles and Ray Eames explored the use of moulded plywood and plastics in the 1940s through their furniture designs, while The “Bone Chair” by Joris Larmaan from 2006 explores how algorithms and 3d printing can be used to design objects. In this spirit I aim to develop a carbon-negative chair that will showcase the potential for sequestering carbon inside products.
Research objectives

Stakeholders

This project is research driven and aims to demonstrate a future vision in which humans and the products we use are in balance with the climate systems that sustain us. The focus is placed on showcasing technology in a new and interesting way. With that being said, the final outcome of the project is a product that is marketed towards consumers. Furniture inevitably involves understanding human needs and ergonomics. The project also aims to increase awareness of novel material choices and thus material manufacturers are a key stakeholder.
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	Project Problem: Problem definition

Can we use carbon-negative materials to capture atmospheric carbon and store it in products, such that our products behave as a carbon sink? And if so, how does this additional dimension impact how designers design things beyond traditional considerations such as functionality, aesthetics, cost, etc? What must additionally be considered such that the stored CO2 remains captured for sufficient timescales? And how might this related to circularity?  These are the questions I aim to answer in this project. 
	Project Assignment in 3: I am going to develop a modular system architecture that can be used to create a multitude of furniture pieces for the home. In addition to this primary functionality, the system architecture will consider a secondary objective of acting to store sequestered carbon in products, meaning the products as a carbon sink. 
	Project Assignment Elaboration: The project will be divided into three research phases: designing the units, desinging the connector system, and designing products. There will be overlap between phases as design choices made in one phase will constrain the design options in secondary phases. A scrum-agile project-management approach will be taken with rapid prototypin 

1. Designing Units. Material selection is the most important part of this stage. This will involve mainly research and contact with manufacturers. How can we make them aesthetic. I.e. Tactile feel, etc. They should  be perceived to represent CO2. Should equally serve to maximize carbon-capture efficiency through material choice. Manufacturability, shape, etc.

2. Designing system architecture. How can we develop a connector system that offers flexibility in form. This will be done using a script made through grasshopper. In this phase I will also look into loading calculations. 

3. Design of furniture pieces. What is the aesthetic language, how does it relate back to the unit, how does it communicate the circular nature of the product. What does the end-of-life look like. 

	Planning Gantt: 
	Planning Elaboration: This graduation project aims to explore these questions by research-through-design. The following design schema is hypothesized for future exploration in the graduation project: 

1. Create building blocks that are composed of a representative unit of sequestered carbon (eg. equivalent to 10km in the car driving, etc.)
2. Develop a system architecture that allows for units to be connected to generate complex forms, specifically using computationally designed connectors to join units together. 
3. Use this system architecture to produce products, namely furniture pieces (chair, table, etc.)
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	Project Motivation: This project is the culmination of a year of exploratory research and thinking I have done about how to make products carbon negative. I want to share my vision of a carbon-negative future. I hope to create something that makes people view products and consumption through a new lense - as a tool to fight climate change.  It would be great if people could look back on this project many years from now and say that this was part of a shift away from fossil-fuels and towards a circular future.  

This project takes many of my interests and joins them together. I have been interested in furniture design since before attending TU Delft, and it has always been my ambition to design a timeless piece that embodies both my own design aesthetic and new technologies. I have also been very interested in the use of parametric design and form-giving, and am excited that I have found a way to make use of this in the project. Finally, the research I have done on biobased plastics through the honors project has very much inspired this project, and I will draw on this research. 

It is my ambition to become an expert in carbon-negative products. I think this is an emerging field (perhaps even a new idea) that is very interesting. Designers play a role in taking technology and packaging it in a way that makes sense to someone non-technical. We do this through designing products that are inspiring, that tell a story, that are simple, that are easy to use, that are unique, and that capture people's imagination. I want to disseminate the idea of using products to store carbon, and this project is a step down this path. 
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