IDE Master Graduation Project

Project team, procedural checks and Personal Project Brief

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

- Student defines the team, what the student is going to do/deliver and how that will come about

- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- SSC E&SA (Shared Service Centre, Education & Student Affairs) report on the student’s registration and study progress

- IDE’s Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to

start the Graduation Project

STUDENT DATA & MASTER PROGRAMME

Complete all fields and indicate which master(s) you are in

Family name Schelvis IDE master(s) IPD [ Dfl SPD
Initials B 2" hon-IDE master
Given name Bente Individual programme
(date of approval)
Student number Medisign
HPM

SUPERVISORY TEAM

Fill in he required information of supervisory team members. If applicable, company mentor is added as 2" mentor

Chair Sepideh Ghodrat

dept./section SDE - MF
mentor Silje Dehli dept./section DOS - RM&CB
2" mentor
client:

city: country:

optional
comments

APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF -> to be filled in by the Chair of the supervisory team

Sign for approval (Chair)

Name Date Signature



CHECK ON STUDY PROGRESS

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

Master electives no. of EC accumulated in total EC YES all 15t year master courses passed

Of which, taking conditional requirements into
account, can be part of the exam programme EC NO missing 15t year courses

Comments:

Sign for approval (SSC E&SA)

Name Date Signature

APPROVAL OF BOARD OF EXAMINERS IDE on SUPERVISORY TEAM -> to be checked and filled in by IDE’s Board of Examiners

Does the composition of the Supervisory Team Comments:
comply with regulations?

YES Supervisory Team approved

NO Supervisory Team not approved

Based on study progress, students is ... Comments:

ALLOWED to start the graduation project

NOT allowed to start the graduation project

Sign for approval (BoEx)

Name Date Signature



Personal Project Brief — IDE Master Graduation Project

Name student Bente Schelvis Student number 5,284,767

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

. . Optimizing CorNcrete: Enhancing structural and aesthetic performace for architectural applications
Project title

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

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

Globally, the building sector contributes approximately 40% of carbon emissions (IEA, 2019, p.3). To meet the Paris
Agreement goals of a 49% reduction in emissions by 2030 and 94% by 2050 (Ministerie van Economische Zaken, Landbouw
en Innovatie, 2020a), we must reduce the carbon footprint of building materials.

From the industrial revolution until today, we have been using new carbon intensive materials like masonry, concrete and
steel to build more efficient and higher buildings (Churkina et al., 2020). This way of building satisfied the trend of living in
urban areas. More that 50% of the world population currently lives in urban areas compared to 34% in 1960 (World Bank
Open Data, z.d.). With a rise in urbanization and the emissions goals coming closer, the need for quick building materials
with low impact grows.

Although architects and engineers explore alternatives like timber and bio-composites, steel and concrete remain as leading
options, due to their strength to cost ratio. An opportunity lies in sustainable load-bearing materials with lower embodied
carbon that can compete. This research focuses on bio-based and circular load-bearing alternatives, inspired by Sam de
Haan's CorNcrete (concrete-like material with bio-based binder). Such innovations could reduce emissions without
disrupting current construction practices, offering a feasible shift for the industry.

While promising, these materials face challenges in performance, cost and scalability, competing with conventional
materials refined over centuries. Despite these limitations, bio-based and circular solutions offer sustainable results needed
for meeting global climate goals.

The key stakeholders are architects. They are in need of a material that can offer them a reliable and sustainable solution to
concrete, without complicating the design process. Architects also whish for variances in appearances to be able to find a
solution that best suits their artistic goals.



introduction (continued): space for images

image / figure 1 CorNcrete samples from Sam de Haan's research
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Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

This research builds on Sam de Haan's master thesis on CorNcrete, a concrete-like material using corn as a binder and
produced with lower energy consumption than traditional concrete. While showing promising mechanical compressive
strength results, CorNcrete still lacks research and optimization on other structural performances, like on moisture
resistance, to be used in architectural applications. To ensure structural integrity in a building, concrete materials are
considered good quality when they show a water absorption rate below 6% (Tracz et al., 2012).

With the application in mind, the current recipe and manufacturing method needs to be optimized to serve the needs of the
stakeholders. The design needs to be aesthetically pleasing to architects and should be scaled up from sample size, to be
used in buildings. The current 500 cm3 circular samples must scale to about 9460 cm3 rectangular blocks while maintaining

mechanical integrity to perform as a standard pre-cast concrete block alternative.

This all needs to be done while maintaining the materials main differentiator from regular concrete; CorNcrete being a more
sustainable option compared to concrete.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Optimze CorNcrete into an architectural pre-cast concrete-alternative block by improving its moisture resistance and aesthetics, while
maintaining its sustainable advantage.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

This graduation project follows an approach, structured into four phases: literature research, tinkering & context research,
technical characterization, and final concept development. The literature research phase will focus on material composition,
binder technologies, mechanical properties, and durability, with key insights drawn from Sam de Haan'’s research, literature
studies, and expert interviews.

In tinkering & context research, hands-on material experimentation will run alongside a context study on technical
applications, benchmarking, and stakeholder needs. Interviews with architects will provide insight into stakeholders needs
and wishes and industry requirements. The technical characterization phase will assess waterproofing and preferred
aesthetic. This will require a water absorption test setup for waterproofing and possibly testing with a universal testing
machine (UTM) for compressive strength to assess structural integrity after moisture exposure. Small-scale tests of the
samples will lead to scaled-up validation of the pre-cast blocks.

Finally, in final concept development, findings will be synthesized into a material recipe and manufacturing method.
Sustainability will be assessed through a LCA comparison with conventional concrete.
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Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. 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
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 28 Apr 2025 Project may need to be scheduled part-time.

Indicate here if such applies to your project

Part of project scheduled part-time
Mid-term evaluation 19 Jun 2025
For how many project weeks

Number of project days per week

Green light meeting 10 Sep 2025

Comments:

Graduation ceremony 10 Oct 2025

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

As a 2020 high school graduate, I've missed the on sight experience of design in my first few years at IDE. I've noticed that |
was hesitant to use the workplace and/or produce physical products and prototypes. During my internship at The
Vegetarian Butcher, I've made a lot of physical designs, making sample after sample. | really enjoyed this process. With this
project | hope to push myself to move away from the laptop and just start making, strengthening that skill.

Also, at the end of my bachelor and during my master I've discovered my interest in materials and more specifically in
building materials. I've taken 30 ect's in Building Technology courses and focused on eco and sustainable materials. With
this project | want to challenge myself to use that gained knowledge while creating a bridge to the building sector. This
project could be my stepping stone to a totally different working sector and show how industrial designers can solve
problems in the build environment with a different approach.
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