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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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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.

Thomas te Lintelo
Notitie
Accepted ingesteld door Thomas te Lintelo
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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. 


	Project Title: Re-using composite material from decommissioned wind turbine blades
	Project start date dd: 20
	Project start date mm: 02
	Project start date yyyy: 2023
	Project end date dd: 10
	Project end date mm: 07
	Project end date yyyy: 2023
	Project Introduction: The earth's climate is changing which has adverse consequences. This is a result of the emissions caused by the fossil-based systems of energy production and consumption. Therefore, a global shift towards green energy from renewable sources is required. Wind turbines offer a solution to convert the kinetic energy of the wind, a renewable energy source, into electrical energy without emissions while doing so. This greatly helps in trying to reduce the impacts of the global rising energy demand, and thus large wind turbine projects are being executed. 

However, less attention is paid to possible secondary effects of this renewable energy production. The use of composite materials in the wind turbine blades provide many advantageous properties for the desired functionality. Nevertheless, current wind turbine blades are primarily made of composite materials such as fiberglass infused with a thermoset resin. Unlike thermoplastics, you cannot remelt and process thermosets and this presents a challenge at the end of its life as this makes it difficult to recycle. As a result thousands of tons of decommissioned wind turbine blades are expected to enter the market the coming years which, with little to no other options, are most likely to be disposed of through landfilling or incineration, both of which are undesirable from many perspectives. 

Better end of life alternatives for composite materials are therefore needed. Although they are there, recycling methods with the goal of acquiring the virgin materials again, like pyrolysis and/or solvolysis, mostly still operate on a laboratory scale. Moreover, though it is eventually necessary to prevent the loss of the material as part of the circular economy, the process is unable to preserve the materials' quality, structural integrity and value. This is a shame as obtaining this material and its qualities requires great efforts. Therefore, it is interesting to look at how the life of the product and the value of the material can be extended first. Preferably this solution enables repurposing of the composite material of the decommissioned wind turbine blades while maintaining the structural integrity. 

This is a matter that involves knowledge and stakeholders from the complete lifecycle of the material as the outcome can be of value to improve each and every step of that lifecycle. From wind turbine manufacturers, to companies using the turbines, to companies dealing with the end of life or possible lifetime extensions to companies using the repurposed material. Instead of the material being a waste and costing money to get rid of after the initial use phase, the wind turbine blades could be turned into profitable products as it is seen as a valuable resource for new products. 
	student family name COPY: te Lintelo                                          6339
	student initials COPY: T.J.
	student number COPY: 4670701
	Project Title COPY: Re-using composite material from decommissioned wind turbine blades
	Project introduction image 1: 
	image figure 1: Windturbines in operation generating green energy
	Project introduction image 2: 
	image figure 2: Windturbine blades ending up as landfill
	Project Problem: A promising way of re-using the wind turbine blades is through segmentation, often referred to as structural reuse. Cutting up the blade into elements suitable for a new purpose makes sure the qualities of the material are preserved and utilised again. However, it is important that these repurposing solutions match the industrial scale in which the wind turbine blades become available; it should not be a drop in the ocean. 

Related to this, previous graduates and PhDs have already looked at obtaining standard elements (planks, beams) from the blades. These standard elements make a clear and broad application of the material possible. One of their conclusions was that based on certain curvature tolerances, approximately 55% of the blade is suitable for this. 
This leaves 45% of the wind turbine blade still in need of a well-defined reuse solution. The specific application and the exact shape of the elements, however, greatly affect each other; one sets preconditions for the other. Both are currently unknown variables. 

One method that might bring about new options for reusing the thermoset wind turbine blades is splitting the sandwich panels of which it is built up. However, the exact chances it brings is unclear. Moreover, it has not yet been well defined what it requires to split these sandwich panels; separate the face sheets from the core material. Investigating this can lead to valuable insights and shed light on the physical and material considerations for future blade design of both thermoset and thermoplastic blades, ultimately leading to a more circular blade design that will enable re-use. 

	Project Assignment in 3: I will design an application(s) for the reuse of composite materials from wind turbine blades on an industrial scale, containing a particular defined shape(s) and cutting pattern(s) that facilitates this. Focus will be put on the curved elements of the blade and what possibilities the splitting of the sandwich panels enables.
	Project Assignment Elaboration: For the assignment a few research questions need to be answered:
- What does it require to delaminate the sandwich panels?
- What is the condition of the material after splitting the sandwich panels?
- Does the splitting of the sandwich panel add (extra) functionality or value to the material?


	Planning Gantt: 
	Planning Elaboration: Draft, continuously revised and updated according to the situation. Ideation will occur in research phase as well; iterating on the research's focus itself. 
	Project start date dd COPY: 20
	Project start date mm COPY: 2
	Project start date yyyy COPY: 2023
	Project end date dd COPY: 10
	Project end date mm COPY: 7
	Project end date yyyy COPY: 2023
	Project Motivation: In recent years I have developed a very sustainable mindset. Throughout my Bachelors and general development, I have come to understand the importance of sustainable design for our future products and services. I get energy from trying to solve these difficult challenges with creative solutions.

Additionally, to me, making the world and our processes, products and services more sustainable all leads back to one thing: energy. Energy is the starting point for everything and is in everything we do. From turning on lights and faucets, to driving cars and flying aeroplanes, to manufacturing all the things we use; it fuels our whole world. Therefore, in order to transition to a more sustainable world, in combination with using energy more efficientyly, first and most importantly, we need to transition to more sustainable forms of energy; the energy transition is urgent. 

Since designing and producing everything we use in a circular and renewable way seems so straightforward and self-evident to me, I find it incomprensible that this is not (yet) the case for most renewable energy systems. For these reasons I have gained great interest in innovation within the field of generating and storing green energy in order to make it truly renewable. 

Within this project I hope my holistic view, structured approach and creative thinking will be of value and that I will be able to improve my hands-on testing techniques and proactive attitude. Additionally, upon finishing the project I hope to be able to explain common terminology used when discussing composite materials, be able to identify the different  types and their relevant qualities and make recommendations regarding their use and end of life. Moreover, I hope to gain valuable knowledge on energy systems, as well as acquiring an understanding of managing a project, both of which can help me in my future professional life. I believe this project is a great combination of my two interest in both the technological side by looking at the blades' material and the business side by looking at large scale applications for the material.  

	Project Final Comments: 


