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STUDENT DATA & MASTER PROGRAMME
Save this form according the format “IDE Master Graduation Project Brief_familyname_firstname_studentnumber_dd-mm-yyyy”.  
Complete all blue parts of the form and include the approved Project Brief in your Graduation Report as Appendix 1 !

** chair dept. / section:

** mentor dept. / section:

Chair should request the IDE 
Board of Examiners for approval 
of a non-IDE mentor, including a 
motivation letter and c.v..!

!

SUPERVISORY TEAM  **
Fill in the required data for the supervisory team members. Please check the instructions on the right !

Ensure a heterogeneous team. 
In case you wish to include two 
team members from the same 
section, please explain why.

2nd mentor Second mentor only 
applies in case the 
assignment is hosted by 
an external organisation.

!

city:

organisation:

family name

student number

street & no.

phone

email

IDE master(s):

2nd non-IDE master:

individual programme: (give date of approval)

honours programme:

specialisation / annotation:

IPD DfI SPD

!

zipcode & city

initials given name

country:

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.

- -

comments  
(optional)

country

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT 
Download again and reopen in case you tried other software, such as Preview (Mac) or a webbrowser.

!

Your master programme (only select the options that apply to you):
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Title of Project

Initials & Name Student number
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APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair 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.

NO

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

missing 1st year master courses are:

YES all 1st year master courses passedMaster electives no. of EC accumulated in total:
Of which, taking the conditional requirements 

into account, can be part of the exam programme

EC

EC

• Does the project fit within the (MSc)-programme of 
the student (taking into account, if described, the 
activities done next to the obligatory MSc specific 
courses)? 

• Is the level of the project challenging enough for a 
MSc IDE graduating student? 

• Is 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 ?

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.

comments

Content: APPROVED NOT APPROVED

Procedure: APPROVED NOT APPROVED

- -

name date signature- -

name date signature- -



Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number
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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. 

project title

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

start date - - end date- -
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introduction (continued): space for images

image / figure 2:

image / figure 1:
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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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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. Illustrate 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. 

start date - - end date- -
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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.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 


	student family name: Brans                                                     5997
	student initials: K.P.J.
	student given name: Karel
	student number: 4559967
	student Check Box DfI: Off
	student Check Box SPD: Off
	mentor 1: Jelle Joustra
	chair department: CPD
	mentor 1 department: CPD
	mentor 2: 
	mentor 2 organisation: 
	mentor 2 city: 
	mentor 2 country: 
	Check Box HPM: Off
	Check Box spec / anno: Off
	student indv prg date dd: 
	student Check Box IPD: Yes
	student 2nd non-IDE p: 
	student zipcode and city: 
	student phone: 
	student email: 
	student spec anno: Medisign
	Check Box spec / anno 2: Off
	Check Box spec / anno 3: Off
	student honours programme master: Honours Programme Master
	supervisory team comments: Jelle's expertise on re-using wind turbine blades will elevate the quality of mentoring. Ruud's expertise to relate design methodology to material science is valuable as material quality changes are critical in multi-lifecycle design.
	student indv prg date mm: 
	student indv prg date yyyy: 
	student street and number: 
	student country: Netherlands
	student spec anno 2: Tech. in Sustainable Design
	student spec anno 3: Entrepeneurship
	chair: Ruud Balkenende
	approval chair date dd: 28
		2022-10-28T11:52:05+0200
	Ruud Balkenende - IO


	approval chair date mm: 10
	approval chair date yyyy: 2022
	check electives: 
	check missing courses: 
	check ec electives: 36
	check ec electives 2: 30
	Form Appr content YES: Yes
	form  approval comments: - the project brief has been submitted late
	check name: C. van der Bunt
	check date dd: 31
		2022-10-31T14:23:08+0100
	C. van der Bunt


	check date mm: 10
	check date yyyy: 2022
	form appr name: Monique von Morgen
	fomr appr date dd 3: 14
	form appr date mm 3: 11
	form appr yyyy 3: 2022
	check checkbox YES: Yes
	check checkbox NO: Off
	Form Appr content NO: Off
	Form Appr procedure YES: Yes
	Form Appr procedure NO: Off
	Project Title: Re-use of thermoplastic composites originating from wind turbines
	Project start date dd: 19
	Project start date mm: 09
	Project start date yyyy: 2022
	Project end date dd: 03
	Project end date mm: 04
	Project end date yyyy: 2023
	Project Introduction: Wind energy looks to be an increasingly valuable resource in the search for green energy. As many governments worldwide support the implementation of wind turbines, the production of this equipment has increased drastically (Liu & Barlow, 2017). As with almost all equipment an end of life (EOL) is inevitable. Currently most turbines are expected to last for 20 to 25 years with ongoing research to prolong this lifetime (Ziegler, Gonzalez, Rubert, Smolka, & Melero, 2018). A significant waste stream is therefore currently growing at an alarming rate (Liu & Barlow, 2017). Current practices to deal with this material stream can be divided in three methods: landfill (figure 1), incineration and down-cycling. However only 30% of the composite material used in wind turbine blades (WTB’s) can be currently re-cycled, or rather down cycled into filler material (Larsen, 2009). This down cycling diminishes the material value of continuous or long fibre reinforced panels by shredding them into short fibres which are not comparable in terms of the stiffness they offer. From a circular economy viewpoint it would be ideal to keep the value of the material as high as possible. One way of doing this would be to keep the laminate intact exploiting the stiffness and strength properties for re-use applications. However as wind turbine blades are currently manufactured with thermosets like epoxy, re-use possibilities are limited as the matrix cannot be reshaped without machining it. Re-use application such as benches or playgrounds keep the material value high (Joustra, Flipsen, & Balkenende, 2021) however it is unlikely that these can cover the expected flow of material (Majewski, Florin, Jit, & Stewart, 2022).
The use of thermoplastic composites could provide significant increase of re-use applications as they are often regarded superior to their thermoset relatives in terms of recyclability/re-use (Kandola, Mistik, Pornwannachai, & Anand, 2018). Reason for this is that a thermoplastic matrix allows for heated reshaping of a part to a (flat) blank, something which cannot be achieved with thermosets (He et al., 2021). This ‘new’ blank can then be reshaped into a new geometry, however very little research has been performed on this topic.
Not only the matrix material of the composites could provide significant opportunities of lowering the environmental impact, the fibres themselves as well. Currently wind turbine blades are produced with long glass fibres which have a significant primary production energy. Replacing these with natural fibres could lower the total primary production energy and CO2 footprint of the whole wind turbine significantly (Sapuan & Yusoff, 2015).
This project will fit into the Lichen Blades project which kicks off in November of 2022. The lichen blades project will look at the feasibility and viability of wind turbine blades produced from long/continues natural fiber reinforced thermoplastics which minimize the value loss of the material in re-use applications. Using thermoplastics as a matrix for wind turbine applications is currently being researched (Murray et al., 2021) as is the use of natural fibers (Kalagi, Patil, & Nayak, 2018), however not a combination of the two. Directly integrating re-use considerations in the design of the blades is also found to be new. The ‘Lichen blades project’ will address this topic and researchers from the faculties Industrial Design Engineering, Aerospace Engineering as well as from Maastricht University (Business). IDE focusses on maintaining the functionality and value of the material at the end of life of the blade. This graduation project will interlink by looking at the forming possibilities of the materials used, with re-forming of formed geometries in mind.
The main opportunity will be to make use of the vast amount of knowledge and resources from the stakeholders in this project. The value of having relatively easy access of knowledge ranging from purely theoretical to practical should be exploited and will likely be a driver for the topics touched on by this graduation project. 
A limitation can be the scale of the turbine blades. Any demonstrator models showcasing the possibilities in forming and or reshaping of the materials used would need to have features (radii, thicknesses etc.) Comparable in size of the actual blades. If this is not at all feasible or viable due to process or material constraints, alternative representative processes or materials will be found.

	student family name COPY: Brans                                                     5997
	student initials COPY: K.P.J.
	student number COPY: 4559967
	Project Title COPY: Re-use of thermoplastic composites originating from wind turbines
	Project introduction image 1: 
	image figure 1: Cut to pieces, wind turbine blades are being burried as landfill
	Project introduction image 2: 
	image figure 2: Scope
	Project Problem: Wind turbines are undoubtedly a well-established and growing industry in the aim for increasing the share of renewable energy. However an alarming increase in waste of wind turbine blades is expected of which currently no good end of life practices exist. Changing from thermoset, fibre reinforced composite to thermoplastic, natural fibre reinforced composites could start closing the loop of material streams by re-use through re-forming.  However it is not yet known how the NFRTPC’s will respond to this re-forming, how this effects possible re-use applications and what potential re-use applications are possible altogether.

	Project Assignment in 3: I will design and create a demonstrator product to showcase the possibilities of maintaining the material value of natural fibre reinforced thermoplastic composites by (re)shaping materials likely to be used in future wind turbine blades.
	Project Assignment Elaboration: In a mission statement shape: ”Inspiring the industry to come up with re-use applications of natural fibre reinforced thermoplastic wind turbine blades by making a demonstrator product made from re shaped (simulated) wind turbine material”

The result of this thesis will be one or multiple models showcasing geometries that can be formed of a composite which is representative of those used in wind turbine blade manufacturing. The focus is thus on the shaping of the composite panels rather than integrating the flattening of the wind turbine geometries due to time constraints. This is shown amongst other in/out of scope decisions in figure 2.

The research field in which this thesis finds its context is new which could result in certain discrepancies between materials, processing facilities or information needed and available. The necessity to use alternative but representative materials or processes could therefore arise within the thesis. To efficiently make choices for these unknown factors, obtainable literature is used as well as consulting experts in the relevant field. 


	Planning Gantt: 
	Planning Elaboration: The approach is split in four five phases: Explore & Define, Classify & Ideate,  Isolated reshaping, Quality assessment and finally detailed design & manufacture. The goal of the explore & define phase is to gain insights in what NFRTPC’s are, how they can be used in wind turbine blades, what type of layup and materials and what processes I will use later on to make a demonstrator product. The knowledge will be gained by literature study supported by interviews with the relevant experts. In this phase also materials and workplaces will be found. In the classify & Ideate phase firstly, parts of the WTB that are interesting to reshape are identified and classified according to their locating, thickness, curvature and/or other criteria. This classification is also influenced by the re-use applications. Therefore ideation about possible applications is started simultaneously. At the end of this phase several combinations of WTB panels and applications are identified and one combination is chosen to continue with. In the isolated reshaping, first the most challenging to reshape parts of the re-use application are identified after which tooling is designed and manufactured to manufacture these parts. First a panel simulating WTB layup, materials and shape is manufactured. This panel is then directly reshaped into the desired shape and/or reshaped by first making a flat blank which is shaped accordingly. Measurements during and after this process are used to identify possible introduction of material defects At the end of this phase one ore multiple types of geometries are formed with each geometry having a directly and indirectly (flattening) formed part. In the evaluation phase a suitable method is first selected for testing the quality difference of the shaped geometries in terms of mechanical properties. The propertie(s) to test will be dependent on the chosen re-use application. At the end of this phase the quality loss of reshaping the material directly and indirectly are known by comparing the performance against the virgin material. Quality loss is also described by identifying material imperfections like voids, kink bands, fibre waviness and linked to performance loss like deflection or strength. Per week 32 hours are spent on the project which elongates the total duration. The remaining 8 hours are spend on a side-job and comittees etc. 
	Project start date dd COPY: 19
	Project start date mm COPY: 9
	Project start date yyyy COPY: 2022
	Project end date dd COPY: 3
	Project end date mm COPY: 4
	Project end date yyyy COPY: 2023
	Project Motivation: I think it was a YouTube video where I saw full, uncut WTB’s disappearing into the soil somewhere in north America. First a large trench was made after which the windmill blades were lowered in followed by heaps of soil. I was outraged and surprised that this was apparently the current practice of dealing with waste and worse, highly valuable waste. As I’ve been working on and off with composites over the past years I know the incredible value these materials can have besides the enormous amount of effort and waste created by making them. It was at my internship at a company that work with WT’s that I felt the urge to contribute to a better solution when seeing literally tons of epoxy per week being processed, knowing most of it would be incinerated. During this time I also got hold of the Lichen blade project which was the perfect timing to make a decision to graduate on the topic of natural fiber reinforced thermoplastics. Having done a research project on reforming thermoplastic composites, a more specified direction was quickly made as I enjoyed this research. The natural fibers will bring a new dimension and is the basis of one of my learning goals of expanding my practical and theoretical knowledge of composites in general. In general the relevance or even urge of the topic gets me exited. I have the feeling I can really contribute to this pressing problem.
I am interested in how I will handle making a practical project with a large number of uncertainties. These uncertainties mostly arise from the fact that as far as I know of no (NFR)TPC windmill blade has been designed exploiting the benefits of TPC’s leaving a lot of blanks on exact material, layup and processing parameters. Secondly I would like to gain experience making a design with the material as the starting point. Especially if the behavior of the material in the manufacturing process is not well understood. This complicates the classic design approach which I find interesting. 




	Project Final Comments: Bibliography of intro part is not included as no space is allocated for it in this document.


