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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
initials

student number
street & no.
zipcode & city
country

phone

email

** chair

** mentor

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

given name IDEmaster(s): () IPD) () Dfl) () spp)

Honours Programme Master
Medisign
Tech. in Sustainable Design

Entrepeneurship

Kaspar Jansen dept. / section: _Emerging Materials

Beyza Bozali dept. / section: _Emerging Materials

lincluded two team members from the same section as both Kaspar as Beyza
are already actively doing research on the topic and could therefore both add
great value to the project. Besides, they already have a good cooperation.
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Procedural Checks - IDE Master Graduation

APPROVAL PROJECT BRIEF

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

Digitally
KaSpa signed by
Kaspar
r Jansen
Date:
‘Janse 2023.02.07
. . _ . 15:32:01
chair Kaspar Jansen date 07/ 02 2023 signature _Q _ o100

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:  _15 EC . all 1% year master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme  _15 EC 1@ missing 1° year master courses are:

List of electives obtained before the third
semester without approval of the BoE ID4070 IDE Academy

1 Digitaal
R O bl n ondertekend
door Robin den

d en Braber

Datum:

name Robin den Braber date 09 - 02 - 2023 signature B[abEEZO;Zs'?Z'OQ. .

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 MD) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED IED 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 ?

- the missing course ID4070 should be finished before the
green light meeting

comments
name _Monigue von Morgen date 21 - 02 - 2023 signature
IDE TU Delft - EQSA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 2 of 7
Initials & Name Student number

Title of Project  Knitting heating elements with electro-conductive yarns



z
TUDelft
Personal Project Brief - IDE Master Graduation

Knitting heating elements with electro-conductive yarns 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 13 - 02 - 2023 17 - 07 - 2023 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

During my graduation project | will be working in the field of Smart Textiles where | will focus on implementing
heating elements in 3d-knitted textiles by using electro-conductive yarns. Heated smart textiles are already being
fabricated and implemented with e.g. embroidery and sewing, but not yet with 3d-knitting technology as it comes
with a couple of difficulties. 3d-knitting heating elements in garments could, however, significantly increase the
accessibility for people and instances to work with the technique as it cuts costs compared to other techniques. By
knitting electro-conductive yarns into a textile, an extremely well-controlled and well-divided heated element can be
integrated in a fabric that is indistinguishable from other fabrics.

Heated garments can be used both in a medical environment (e.g. to combat Raynaud’s disease) asin a
home-environment, as an energy-efficient alternative to conventional heating systems.

During the project | will be guided by Kaspar Jansen and by Beyza Bozali. They have both published scientific articles in
the field of smart textiles, and are both currently researching in the field of heated knits. Therefore, they're highly
interested in the project; Kaspar mentioned he'd like to use the results of my research in a scientific publication, in case
valuable and original data is found.

| will be guided with knitting by Amsterdam-based textile company Byborre. Byborre has an innovation department
that develops and explores new technologies and techniques with their machines. By collaborating, they will gather a
lot of knowledge concerning this emerging technology, while | get taught about 3d-knitting.
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introduction (continued): space for images

image / figure 1:  _Me, sewing together a scarf after integrating the heating element in it

image / figure 2. __A pilot user wearing the heated scarf
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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

Heating up knitted yarns is likely to result in poorly divided heat generation that is hard to control. This is because
many factors of the knit influence it's electrical resistance, such as the stitch type, the yarn characteristics, the pattern in
which yarns are knit but also stretching, heating and other external conditions. With my project | will bring structure to
these uncertainties and develop guidelines that allow people to work properly with the technology.

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.

| will focus on generating design guidelines for people who want to work with heating elements by knitting with
conductive yarns. Samples with different yarn types, knit stitches and knitting patterns will be tested and measured
with a conventional power source to find out how to generate the most consistent, controllable, durable and
well-divided heating.

After the design phase | will use the formulated guidelines and the gathered knowledge to develop a demonstrator
that showcases the technology. This embodiment will be a heated garment.
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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. 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.
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startdate 13 -2 - 2023 17 - 7 - 2023 end date

WEEK 1283456789 10 1112 13 14 15|16 17 18 19 20 21 22

LITERATURE STUDIES

INITIAL KNITTING TESTS

INITIAL MEASUREMENT TESTS

REPORTING PHASE 1

ITERATION LOOP: KNITTING AND TESTING SAMPLES
FORMULATING INITIAL GUIDELINES

REPORTING PHASE 2

EMBODIMENT: CONCEPTING

EMBODIMENT: PROTOTYPING

REPORTING PHASE 3

FINALIZING, REPORTING & PREPARING THE PRESENTATION

| will be working 5 days a week on the project, which means 20 weeks of time will be put in it. However, as I'm going to
take two weeks off (including national holidays), the project will run for 22 weeks in total. | will reserve week 3 and
week 12 for these holidays.
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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.

For the elective Build Your Startup me and my teammates founded ONDO garments. With ONDO garments we
developed electrically heated scarves that people can use as a more efficient alternative to conventional heating
(central heating).

The vision behind the product is that our current heating solutions are very energy-inefficient; We heat up our whole
rooms, while it's only our bodies that need the heat. Heating up our bodies directly with heating garments could be a
way more efficient way to stay warm.

However, we don't want to give in on comfort. For this reason | found my interest in smart textiles, as with this
technology it could be possible to develop electrically heated garments that don't compromise on the comfort in any
way.

Besides, I've been curious about knitting machines for a while, as | have been working together with a fashion
designer and knitting factory in Italy during my AED project (this project is now still going on). When | visited Byborre's
office for the first time, | fell in love with their lab, their machines and their working atmosphere.

All of this combined makes me extremely motivated for the project ;)

My learning ambitions are:

- Broaden my knowledge on electrical resistances and heat generation.

- Learn how to systematically design and generate scientific data that is valid for publications.

- Broaden my general knowledge about textiles and 3d-knitting.
- Getting to know how to program and control knitting machines.

FINAL COMMENTS

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