Bsc Industrial Design Engineering

Msc Integrated Product Design

PORTFOLIOQ | m=

dirkcrlagemaat@gmail.com

+31628605684
www linkedin.com/in/dirk-lagemaat-66445bla6




Dirk Lagemaat

Curiculum vitae

Vision

As a young designer, I discovered early in the
bachelor of Industrial Design Engineering that
I like to look at the bigger picture behind de-

velopments in our society.

With this broader perspective, I find it easy

to come up with solutions that are best for as
many people as possible. The reason why I use
this apporach is because I like helping others
with my problem-solving skills. Definitely in
an era where we as designers are supposed to
take care of others on a sustainable way. I be-
lieve that as a designer, you should not only be
able to come up with an idea. Meaning that I
am able to not only designing products/servi-
ces/systems, but also actually understand how
to produce or program them, and how to suc-
cessfully launch products to the market. The-
refore, my skills are not limited to designing,
and I can distinguish myself by fitting all sorts
of projects and teams compared to average

industrial design engineering graduates from
the TU Delft.

Dirk Lagemaat

Product Design Engineer

MSc Integrated Product Design graduate from TU Delft with a strong foundation in
industrial design, human-centred innovation, product development, system thinking,
CAD modeling, prototyping, dynamic teamwork, and scientific research. Experienced
in translating complex technical challenges into user-centered products, services, and
systems. Combining engineering-oriented product development with entrepreneur-
ship, innovation strategy, and stakeholder management.

Technical Skills

Rhino, Solidworks, Python,
SwiftUI, Fusion360, SPSS,
Adobe Creative Cloud,
Microsoft Office, Blender,
Cura, Figma, Raspberry Pi

Organisatory Skills

Design project management,
multidisciplinary collabora-
tion, holostic problem sol-
ving, analytical, data accu-
racy and processing, quick
learning, iterative planning

Social Skills

Stakeholder management,
co-creation, dynamic team-
work, user empathy

Languages

Dutch

English
German
French [

Personal information

Nationality: Dutch

Location: Rotterdam, Nederland
Email: dirkcrlagemaat@gmail.com
Phone: +31628605684

Portfolio:

Driver’s licence: AM

Hobby’s

Crafting, concerts, theatre, golf,
soccer, cooking, reading

Education

(2023-2026) Msc Integrated Product Design, TU Delft
(2019-2023) Bsc Industrial Deisgn Engineering, TU Delft
(2013-2019) VWO NT/NG Openbaar Lyceum ‘De Amers-
foortse Berg’

Experiences
(2026) Expert Panel, EpilepsieNL

Analysing and evaluating scientific epilepsy-related research proposals to be fun-
ded by EpilepsieNL for future research.

(2026) Expert Panel, BRAINS

Analysing and evaluating scientific research proposals related to the blood-brain
barrier, neurotechnology and human-relevant brain models to be funded by the
brain foundation called ‘Hersenstichting’ for future research.

(2025-2026) Application Developer

Developing, maintaining, and providing a wearable-connected epilepsy monitoring
application for a scientific research study starting in January 2027 and executed by
SEIN and EpilepsieNL, to collect data for epileptic trigger identification and seizu-
re prediction.

(2025) Landscape Management, Blooming Buildings
Managed a predesigned ecoological environment of the Groothandelsgebouw in
Rotterdam.

(2023-2025) Event Hospitality and Catering

Employed via various agencies including AenF, Stella, and Staftyou.

(2022-2023) Sales Associate, Young Talent House

Connected companies with student talent, developed commercial communication
skills, stakeholder management, and business development experience.

(2020) Host and Administrative Assistant, GGD

Handled administrative and organisational tasks at a vaccination centre during the
COVID-19 epidemic.

(2019) Logistic Assistant, Pon Dealership
Supported logistics operations and inventory processes in a professional automo-
tive environment.




Ambition

What I liked about my education is the vari-
ety of the different topics and projects during
the courses and the different assignments. The
design projects differed and there was a lot of
cooperation with dynamic teams. In the fu-
ture I would like to engage in various design
projects where I can attribute to projects by
working together with other types of engineers
and designers. Also, I am eager to extend my
knowledge into more diverse niches. For in-
stance, during some projects, my team needed
to design an interface. Personally, I think it is
irresponsible to design anything without the
knowledge of how to actually program/pro-
duce it, and therefore, I've introduced myself
to Python, SwiftUI, and took some courses at

the Computer Science faculty. This provided
enough knowledge to design and create a wor-
king application for my thesis project.

As a designer, I have a holistic approach. I
like being involved in the whole process of
designing a product/service/system. When
starting a project, I am able to instantly see
opportunities or problems which can be sol-
ved using out-of-the-box thinking. I believe
problem-solving is my best quality, as [ am
dedicated to fix problems and think ahead of
others.

For instance, epilepsy is characterised by un-
predictable seizures, and not knowing what
triggers seizures. With my thesis project, I've
enabled the creation of a personalised dataset,
allowing physiological data analysis, trigger

identification and provided all data required to
train personalised predictive ML models for a
patients seizures, and also generate preventive
warnings to counter-act seizures before they
occur. I've enabled and provided all required
data for clinicians and patients for a more ef-
fective, personal treatment, which was not
possible before. This value has been recognised
and a scientific research has been announced
to test my application for a year with 50 pa-
tients, starting in January 2027.

Also, during my final bachelor project, I had
the ambition to come up with something big-
ger then the provided assignment. The assign-
ment was to come up with a design to 3D print
from 1-2% of the recycled plastic waste that

a hospital in Leeuwarden produced. When I
heard that, I instantely thought to myself: “But

what happens to the rest of the plastic waste?”
and “Is there a way to recycle more than 2%?".
This has led to a design for a foundation that
could collect, clean, recycle and reproduce all
contaminated plastic waste of hospitals in the
Netherlands, while being 100% eco-friendly
and actually making a profit.

With these type of approaches, I start desig-
ning products, services and systems nobody

thought of.

I am looking for a company which shares this
innovative drive, is active in various types of
projects and allows personal growth as a desig-
ner.




Graduation
Project

The Epilepsy
Journal

Medication

@ Medication Teken

d Mizsed Dose

A wearable-connected iOS
app to detect personal
triggers, and to predict and
prevent seizures through
synchronised physiological
and contextual data.



The Epilepsy Journal

Integrating subjective and physiological data to enable personalised understanding and prediction of epileptic

During my graduation project, I wanted to
tackle a problem that extends beyond cur-
rent seizure detecting wearables; to identify
patterns preceding a seizure. Current patient
treatment lacks relevant data to provide any
personal insights into a patient’s individua;
diagnosis. This motivated me to explore how
subjective experiences and objective physiolo-
gical measurements could be linked in a clini-
cally meaningful way.

# Incomplete and biased self-reports

» Mo physiological data

» Generalised approach & lack of
insight into individual triggers

= Ineffective seizure prevention

» LUnable to anticipate the next seizure

Design Context

This project extends beyond a normal IPD
graduation project, by not only designing the
applications interface, but actually developing
the whole working product using Xcode and
SwiftUI. It also required clinical knowledge
and expertise to ensure that all relevant types
of collected data were properly managed and
processed, while designing a usable, epilepsy
safe interface for all stakeholders.

While wearable devices are increasingly capa-
ble of measuring physiological changes related
to epilepsy, they still struggle to explain why
these changes occur. Important contextual
information, such as stress, sleep, activities or
environmental triggers, often remains separa-
ted from the physiological data. The identified
gap indicates no method to continuously col-
lect and synchronise subjective/physiological
data in a real-life remote context exists yet.
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Design Approach

Current epilepsy technologies mainly focus on

detecting seizures after they occur. However,
future forecasting models require large datasets
that link physiological signals to contextual in-
formation from daily life.
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The planning included an iterative demgn
process using literature research, stakeholder
meetings, consultations with clinicians, and a
pilot & research study.

Eafull

The challenge related to the research study:

~ How can we efficiently collect the most me-
aningful contextual data while keeping the
burden of different types of nudges for users
low enough to support long-term usage?

The results of the study resulted in a perso-
nalised nudging strategy where users can se-
lect reminders which fit their own daily lifes-
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sttem Design

Rather than designing a single interface, I
approached the challenge as a complete data
collection ecosystem.

The result is a mobile application connected
to an Apple Watch that combines:

- Physiological measurements and analysati-
on

- Contextual journaling

- Medication tracking

- Timeline visualisation

- Personal insights & reminders

- Data export for clinical analysis

- Creation of a personalised medical dataset
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The application allows users to log events
using time-based registrations in multiple
ways. This flexibility enables users to accura-
tely capture situations without interrupting
user’s daily lifestyle.




Analysis page Nuding strategies

______________________________________________________________________________
To be able to nudge users to journal relevant

scenarios throughout their day, multiple types
of reminders have been created. At fixed times,
after a period of inactivity, or when a preplan-
ned activity of a user’s calander app has ended.

A specific page of the application which I want to highlight is the analysis page, where all collec-
ted types of physiological data and scenarios of a patient can be analysed using graphs, (canoni-
| sonrad cal) correlations, 3D scatterplots, boxplots, and a mock-up version of a logistic regression mo-

o del to calculate a seizure-risk score based on an individual patient’s historical data.
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Stakeholders

Throughout the project, multiple stakeholders
were involved to identify their needs and va-
lidate both the clinical relevance and usability
of the system. Meetings and collaborations
were conducted with epilepsy patients, clini-
cians, neurologists, researchers from SEIN,
expert panels, the AXITE research team, and
a machine learning researcher from TU Delft.
Their insights contributed to the development
of the journaling system, wearable integra-
tion, nudging strategies and future imple-
mentation possibilities for seizure forecasting
research and personalised epilepsy treatment.
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Medication page

To be able to track medication usage of pa-
tients more accurately, patients can now regis-
ter different types of medication, doses, and
half-life cycles. An effect graph and 14 day bar
chart of the taken medication is provided for
a more clear overview for both clinicians and
patients. A reminder can be selected when a
medication’s dose is beneath a certain level

The blue graph represents the doto

from the current doy

The orange groph represents the user's

baseline and its stondard deviation
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More advanced personalised options are warn-
ings after a specific (predetermined) threshold
value of a physiological type of data has been
crossed, or when a physiological type of data is
behaving irregular, meaning that the value has
crossed the standard deviation of a patient’s
baseline. Lastly, users can get a reminder when
the medication dose has dropped below a cer-

tain level.

To align nudges with persanol routines ond
trocking molivations, 6 lypes of nudges one
meoiloble to Fit every indiwidwol's lifestyle.

Fixed

Impctivily

Sed threshodd volues per phusislogical
feature for @ worning

Get motified when o feolure's volue
devioles lrom gour baseling

Get o reminder ofter medication
doze drops to o cerboin level

Distribution

Connect i your eolendor opp o gel
reminders ofter plonned octivities

The code of the application is programmed in
Xcode, using SwiftUI, and to share and test the
application with participants, an Apple develo-
per account enables uploading an application
to App Store Connect, which then allows par-

ticipants to download the app through Test-

Flight.

Tes1FLight The Epilapey




Frontend & backend

Designing for epilepsy patients introduced
constraints that went beyond standard usa-
bility principles. High-contrast transitions,
flickering elements, and rapid colour changes
were systematically avoided throughout the
interface. The app runs in forced dark mode
with smooth, fading transitions between
screens to minimise photosensitive risk. On
the technical side, the application continuo-
usly streams Apple Watch health data through
HealthKit at 30-second intervals, locally buf-
fering and timestamping all physiological
measurements. This precision was essential:
aligning subjective journal entries with objec-
tive physiological data required exact tempo-
ral synchronisation, so that a logged label and

the corresponding wearable data could be lin-
ked to the same 30-second window for future

ML model training. All data is safely stored on
the user’s phone and exportable as a structu-
red CSV file, formatted specifically for clinical
analysis and machine learning preprocessing.

Studz Relevancz

To evaluate which nudging strategy best sup-
ports long-term journaling behaviour, a
within-subjects study was conducted with se-
ven participants over three consecutive condi-
tions: fixed-time reminders, inactivity-based
reminders, and personalised time-slot remin-
ders. Each condition ran for three days, measu-
ring the number of journaled labels, total time
coverage, and response latency after a nudge.
While no statistically significant difterences
were found, expected given the small sample
size and high inter-individual differences, the
effect sizes were medium to large, particular-
ly for personalised nudges, which consistently
produced the fastest response times. These fin-
dings were sufficient to inform a design direc-
tion: a hybrid personalised nudging strategy in
which users select their own preferred remin-
der moments became the recommended ap-
proach for the follow-up study.

Constraints

By creating synchronised and timestamped da-
tasets, the system provides a foundation for fu-
ture machine learning models that could sup-
port personalised seizure forecasting. At the
same time, the platform offers clinicians and
patients additional insight into the relationship
between daily activities, physiological changes
and seizure risk.

For me, the project represented the combinati-

on of everything I value as a designer: a holistic
approach, systems thinking, cutting-edge inno-
vation, user-centred design, data-driven decisi-
on making and the ambition to create solutions
that can improve people’s lives on a meaningful
scale.

One of the most significant design decisions was how to handle the risk-scoring algorithm on
the analysis page. While the application includes a mock-up of a logistic regression model com-
paring a user’s recent physiological data to their pre-ictal baseline, it is explicitly framed as a
proof-of-concept and not a clinical tool. This was a deliberate choice driven by the EU Medical
Device Regulation (MDR), which classifies any algorithm that generates a medical risk recom-
mendation as a high-risk device — requiring extensive regulatory approval before deployment.
By positioning the output purely as a data visualisation rather than a clinical suggestion, the
system remains within legal scope while still demonstrating the potential of a personalised fore-
casting approach. This trade-off — clinical relevance versus regulatory feasibility — shaped eve-

ry aspect of the analysis page design.

Follow-up research

I am excited to be able to tell that the value of
my graduation project has been recognised,
and in January 2027, SEIN and EpilepsieNL
will conduct a follow-up research study where
The Epilepsy Journal will be tested for a year
with >50 epilepsy patients, to identify triggers,
high-risk periods and relevant biomarkers for
epileptic related events.

Epilepsie==NL

AlMs
« Todevelop a user-friendly seizure trocking opp
« To identify relevont timeframes ond biosignals to define detection of high-risk
pErods TOr SeIuras

Methods

We developed an 05 selzure-tracking app that integrates diary loggings with Apple
wWatch haalth dota This app wall also record behoavioural changes 1o determnme e
contributing foctors at the granulanty of indhidudl seizures. We will recruit paople with
octive epilepsy (ot least one seizure per year) who use an Apple Watch and iPhone
Recrultrnent will be promoted by Epllepsiatl through thelr social channals. All participants
will be asked to provide consant for extraction of tha key apdepsy leaturas from Dhaer
medical files. Participants will be queried daily regarding theair seizure frequency over the
preceding 24 hours and to document potential precipitants (e.g. stress or poor sleep) or
othdr redavant choamngas ] £]., madication II:II:II'j'..IE'.I""I'IIII'!'.5;II in thgr Sezure pourncl, Thase
antrias are categorized into saveral domains—emaotional/mood, ifestyle/emnvironment,
sleep, medication, and somatic/health—each comprising multiple prespecified labels (see
Figure 1). Domains ond lobels were defined bosed on multiple focus groups. The user can
Indicate the time-period for each labed La 0. duration of the seizure or tha Sross [}llrlli:llill
Apple Watch health dota { eqg activity, heart rate, HRV (SDNN method), respiratory rate
sleep estimates, and menstrual cycle trocking) are streamed every three minutes to the
diary logging opp. We girm to record for up to 1 year. We alm to include ot least 50 users
W will exarnine accaplabdity using app adbherance and usar Sonsiaction sooras
(including responses for all scales and the individual items). We will exomine the
proportion of subjects reparting triggers. the number of triggers, and consistency of
trigoers Qcross SHIUres AS O Second stop wor will Select the most ComMmon pracipiant ond
apply lirear mised models Lo axaming whathar their prasance alters the physicdogical
output. To allow these compansons, the time pencds will be aligned with the same clock
birnes on Qoys Wil hout precipitanis of Seizuras. We will opply sirmdlar modeds [o examine the
rEnncrilion haraann phyvsinlooicol coto ond solf=mporton soiruras while occosomting for

Personal Development

This project provided the opportunity for my-
self to get better in programming and learn
SwiftUI, experiment with difterent ML models,
data management and processing, extend my
(clinical) knowledge regarding epilepsy, and
join an epilepsy expert panel to stay engaged
in the latest developmentes regarding scientific
researches related to epilepsy.




Advanced
Embodiment
Design

A low-cost, integrated
measurement system to di-
gitise infant growth data for
community health volun-
teers 1in rural Cameroon.



Designing a low-cost growth monitoring system for Community
Health Volunteers in Cameroon.

To collect, register, and digitalise medical data of babies of rural civilisations in Cameroon

The project focused on developing a portable anthropometric measurement device capable
of measuring weight, height, infant length, head circumference and MUAC (Mid-Upper Arm
Circumference) in remote healthcare settings. The challenge was to combine multiple measu-
rement devices into a single integrated system while ensuring affordability, manufacturabili-
ty, durability and measurement accuracy in harsh field conditions. The final concept consists
of a digital measuring device, weighing scale, infant measuring mat and companion mobile
application.

MICRO

AESTHETICS

Matarials ara not medical

MOt altraciive

No specific equipment

Probleml. R

MEANING

Separate parts

More ermars &, less SCCUracy Mo sense of medical use

Currently, Community Health Volunteers
travel through the rural environment of Ca-
meroon with outdated tools. The current
healthcare system is analog, meaning that the
measurements are done by hand using analog
tools and have to be processed in the hospitals
into a medical file. This process takes time, ef-
fort and is prone to errors.
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Dangerous materials

Basic product

EMOTION

Mo database

Feeling of confusion Invaluable nor special Feeling of mistrust

Approach
Throughout the project, detailed CAD models

were developed and iteratively refined to balan-

ce usability, robustness and manufacturability.
Particular attention was paid to the integration
of mechanical, electronic and sensing compo-
nents within a compact product architecture
that could withstand intensive use in remote
healthcare settings. The project required con-
tinuous trade-offs between functionality, pro-
duction feasibility and cost constraints.

Design

The final solution combined a handheld

measurement device, weighing scale and infant
measuring mat into a single integrated system.




‘The Handheld Device The Scale

A handheld device can be taken out of the side NP \ X The sc.ale i§ desigr.led using Rhino, Wi.th a FEM
of the scale. It is used to conduct the MUAC A QA analysis using SolidWorks. The scale is the

test and is attachable to the weighing scale and suramemes | 2" N b main part of the product-service-system and
measuring mat. . @)%« houses the handheld device and measure sheet.
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The handheld contains a PCB, battery, blue- 5 oyalyate the handheld's strength, adrop ~ The scale contains 4 load cells, and has two
tooth module, pogo pins, bubl?le level, Mg~ test has been performed using SolidWorks. snap buttons to disassemble the top and bot-
nets, and a retractable measuring tape which = —— tom parts. This can be done to access all elec-

digitises the length’s value using a rotary sen- «,, tronics and enable repairement.
sor. It contains two buttons, one to retract the

measuring tape, and one to confirm a measu- " . - ' — ) -
rement which then digitises the current length PN o .\
of the tape. e el &

1S00N top load: 2.3mm deflection

The inside of the scale houses assemble points
for the 4 load cells, locations for magnets for
the handheld device, and waterproof locations

for the PCB’s and wires for the circuit.
sis has been conducted to To be able to decide a proper manufacturing

identify vulnerable parts of y technique and choose a viable material which
the housing. & N is suitable to meet all identified criteria, a FEM
L ' | analysis has been performed. The design had
to be robust, as it must endure the hard condi-
tions during usage in Cameroon.
> An injection location ad-
; Ui o visor has been used to de-
S ' S | termine the best injection
\ .__. f e o position, and the cooling |
\ ARG time has been indicated.




The Measuring Mat The Electronics Use Case Scenario

The load cell amplifier is placed in a separate
cavity sealed with an O-ring to mitigate water
and dust ingress. The wires from the load cells

run through narrow grooves into the sealed

An unfoldable measuring mat has been in- cavity. The pogo pin connector is still exposed, ,
tegrated Into the deSign, and 1S printed Wlth because 1t can Otherwise not be used. The Wi- The CHV greets the parent and Pairing: The CHV takes the handheld out of MUAC: The CHV secures the measuring tope around the arm to

explans what they are going to the scale. and pulls the measunng tope out  measure the MUAC, the they retract and confirm the meaasurameant,

measurements and the outline of a baby, func- ring of the pogo pin connector is sealed using do, and hen registersfog the o pair ith thei phone. finally they release the measuring tope
tioning as an infantometer to measure their to- heat shrink tubing and also runs through a N 2

tal length. At the top, the end of the measuring groove into the sealed cavity.
tape of the handheld device can be attached.
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Infant length: The CHY releases the pin and rolls out the mot, Then they attoch Infant length: The parant holds down the infants head whilte the CHY

the measuring tape to the backrest, pushes down on one knee. The CHY then retracts the tope to apply o
bit of tension and ensures the handheld device is paraliel to the lines
on the mot Finolly, the CHY confirms the meosurement using the
dedicated button

The Application

To be able to collect all relevant data and digitise the data immediately to create a medical file
of all infants, a corresponding application has been designed. The handheld device contains a k

bluetooth module which connects to the user’s phone. The interface guides the health volunteer Storing the mat: The CHV cleans the mat withan ~ Taring: CHV places the handheld  Welght: The CHV Gonfims the
thrOugh the measurement prOCGSS alcohol wipe, rolls it up, and ensures the clean inside the scale, which makes it tare reading, then asks the parent to hold

side doesnt touch the underside to keep the itself. Then they ask the parent to stand the child and reads out the weight
measurement surface clean. on the scale measurement again.

Comitartly s encoder o -q--\"'--\.__
Il dats when I
e e |

Verifying: The CHV checks if all measurements Storing: The CHV packs up the Pongo and puts it in his backpack, before going to the next
are done correctly and explains readings from patient or village.
the app and adds notes about the proceedings.




Final
Bachelor
Project

A circular business model to recycle
contaminated hospital plastic waste
instead of incinerating it.




The sustainable foundation for medical plastic waste
To stop incineration of waste and set the first step towards circular healthcare.

During my final phase of mu bachelor, I got
the opportunity to not only focus on the de-
signing process, but also how to turn a ser-
vice into a sustainable businessmodel. it is the
course that i personally enjoyed the most.

It was an eyeopening course, because all dif-
ferent aspects of the whole IDE bachelor were
implemented and even more.

During the project, I started to think: ‘what if
my idea actually is going to be applied in our

This is where I changed my mind and decided
to design something else than a small product
and started to look at the bigger picture behind
the problem that was given to us as young,
fresh designers.
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Our healthcare is a hard functioning branche
of our society, where all products and sup-
plies are packed multiple times due to the risk
of contamination of bacteria and the need of
sterile tools during surgery. This means that
every product that our doctors use, gets out of
double plastic packaging, which is packed into
a cardboard box, which is again envelo

ped in plastic.
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Raw materials | Mix of granules
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Stakeholders

To make sure that all the different types of
plastic are collected, shredded, cleaned, sorted
and reproduced again into new products, a
number of stakeholders have been linked who
could potentially become future partners of
the foundation.

The advantage of having all the necessities of
the entire recycling process in one location is
that transport operations between different
companies are eliminated. This maximises sys-
tem efficiency and minimises vehicle emissi-
ons.




Dirk Lagemaat = Breaking contracts About the process

Virgin Plastic

. The MCL . 2y,
R A D I O i _ 1 _ . Currently, the MCL does not separate clean and

contaminated waste, it is all marked as 'SZA

A and needs to be incinerated.
2 0 3 0 .". il The MCL annually produces a total of 146 tons in
- { kg of plastic waste.
Recycllng pOlICY | Why is recycling so
and methods * difficult?

SR oS The contaminated plastic waste stream must
Understandmg Its potential impact and first be cleaned. However, only a few companies

- Shredding &
how It changes the way we process hrocessing  inthe Netherlands can do this. In addition, MCL

plastic waste _ . has a contract at the IFZ with another waste
Producing Foundation | | processor that cannot simply be broken.

Goal *'

N g : Next, the sterile heterogeneous stream of
The goal is to fulfill the needs of as many granules has to be sorted into monostreams

il el snpmnallandobrarde | before it can be used again to produce circular
wa“elml:ﬂa re :iriulal: rod u:tst an be products. Sorting into monostreams can only be
ek P done with very large sorting plants like KSI.

Imbpact Granules i

P Circular Foundation

i i g products . .
:';;:Z":;‘u:ﬂgit:E:::::: =|: :.uh“::;::r::mﬂ.l' For the ideal situation, a foundation will be set
reproduce circular plastic products. This will help up “":":"‘f i";:"*'-’;‘:“d thﬂ'l-:'“ carry “'-f“
the MCL with their objectives. The system offers & sa.'ue ral steps from the recycling process for a
the MCL: e minimum number of transport operations.
* Circular products, which save 24.8% in waste - _3 ,.. . These include shredding, cleaning and

costs. o 4,; producing new products.

= 42.5% less emissions in circular production

compared to the production of new plastic 5 e BEATIE | '_ :
2.2 kg less CO2 emissions per kg of plastic due Sorting 3 — econtaminators Henevﬂu Pre ; 1[ T, :
ero = tr—

to recycling instead of incineration. simplecomply OMEx Zera
Less virgin products = less use of primary raw Shantoe e KSi — L)
materials when using circular products. CEHE = —

1.25 auro/kg wasta when the curent contract. ENEI'Y - -level models with stakeholders Sterfiwave o Sineron St
Newster Evo 275

Wh y iIsitsoim portant to As the MCL and Hartplastic are not waste processors, entry-level models were Ecasteryl
- created with possible partners who could take on part of the recycling An Ecosteryl 75 and a

take action? process, rather than investing in machinery for the recycling process . Milacron Elektron

themselves. 49 : : L3 : Evo 275 injection
i : moulding machine

including mould will
be purchased for this
purpose.

Hartplastic and the MCL aim to separate and
reuse as much plastic as possible, The MCL has
joined the greendeal 3.0 where the following
targets are to be met by 2030:

Have only 'clean’
waste processed

Have all 5ZA processed
Increased awareness

H'I“h meuﬁﬂ" [i“n“mﬂl} 5 v | LT --;:_.I I. ..-__I.._. ! o .- k :

and knowledge about an g S D s

@ nr:dliun.:':,pniunu Q Nia oot hanlncar b 4 5 . AWA molding. erpakiin Ecosteryl /5
iz climate and vice versa - i

Reduce CO2 Clean & shred it

emissions by 55% g%, Primary rawmaterlal  yourself
by 2030 and climate use reduced 50% by
2030 and maximum

neutral by 2050 circular care by 2050  Clean, shred and
produce it yourself

g%y, Reducing
environmental Impact
' of medication (use) Process all SZA, only

produce it yourself
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D e S ig I I autonomous vehicle interiors.
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Ergonomically-optimised interior layouts for automated vehicles
Using computational design and real anthropometric data to test how autonomous vehicle
interiors hold up for every body, not just the average one.

As driving is automated away, the inside of a car stops being a cockpit and starts being a room,
one that has to support working, relaxing, and socialising, for a much wider range of people
than a traditional interior was ever designed for. My team and I took on the challenge of desig-
ning an autonomous vehicle interior layout with physical ergonomics as the starting point ra-
ther than an afterthought, including consideration for people with reduced mobility.

We built a parametric Grasshopper definiti-
on around a 2x3 metre cabin platform, where
seat position, seat rotation, and backrest angle
are all defined as adjustable inputs for each
seat. The definition's logic follows a clear loop:
position the chairs, position the occupants re-
lative to those chairs, generate comfort geome-
try around each occupant, then check whether
that geometry interferes with the cabin or with
other occupants, feeding the result back as a
comfort score before finalisation. This turns
ergonomic evaluation into something the tool
checks automatically for every configuration.

Occupant Diversity

To make the ergonomic evaluation meaning-
ful, we didn't rely on a single "average” body.
We sourced real statistical shape data from TU
Delft's DINED anthropometric database, se-
lecting a spread of body types, from a P1 (5th
percentile) to a P99 (99th percentile) build, so
the layout is tested against the actual range of
statures and body masses a vehicle would need
to accommodate, not just a design mannequin.

Anchoring Occupants to the Seats

Rather than placing bodies at fixed coordi-
nates, we calculated each occupant's position
relative to the seat's own centre point, then
rotated the body to match the seat's individu-
al rotation and backrest angle, so if a seat is
angled for a collaborative-seating or working
scenario, the occupant automatically follows.
This meant a single change to seat geometry
propagated correctly through to every posed
body in the scene, rather than requiring to be
repositioned by hand.

Each of these DINED-derived body mes-
hes was then rigged and posed in Blender
to reflect different in-vehicle postures, from

upright seating to more reclined, relaxed con-
figurations.




Entrepreneurial
Electives

Extending skills in turning ideas
into business models, executing
market-strategy analyses, and
collaborating with startups to
help them scale and prepare for
partnerships.



Entrepreneurial Electives

During my master, [ have chosen to expand
my design skills by following a set of cour-
ses at the Delft Centre of Entrepreneurship.
My idea was to dive deeper into a more mar-
ket based approach of designing to increase
the potential of the products. Because even
with a good designed product/service/system
through many iterations, when you do not
know how to maintain a business, everything
can fall apart.

By analyzing multiple startups, I gained more
insight into the challenges that new, innova-
tive but still vulnerable companies face and
how we can use methodologies to re-organi-
ze startups to prioritize the correct depart-
ment at the right time, which is crucial for
their existence. It suprised me that the dif-
ferent phases a startup goes through, is very
comparable of the iterative process of a desig-
ner. This is why [ am very interested to learn
and know how design can be implemented

in the creation of market strategies and help
businesses grow.

Another course oftered more insights in how
to handle intellectual property and what to
do with patents when designing a product
using new innovative technology, which I
think all designers must know.

= KITEPOWEN"

CONCEPT

VALUE INNOVA

Group 14

Danique Buchner - 4773636
Dirk Lagemaat - 5099692
Matthias Claeys - 5241936
Mattijs Strubbe - 5628415
Ruger Hornstra - 6297595

GROWTH STAGES

TION

GAIN CREATORS
All equipment fitsin 1
container
Battery to Less material
store energy

any time of day in
any weather

PRODUCTS &

Produces energy at

24/7 Renewable
GAINS energy

Easy to

More energy fransport

production than
solar PV and wind
turbines

Construction

COSTUMER

SERVICES J

Portable wind
energy system environments
Easy to No direct
operate environmental
emissions Diesel usage
reduction

PAIN RELIEVERS

Stable power

Deployable in harsh

JOB(S)
No costly peak Agriculture
purchases in
energy High diesel Festivals &
costs Events

PAINS

Power demand
in off-grid areas

VALUE
PROPOSITION

STAKEHOLDERS
A KEEP SATISFIED

End-users
Festivals&events, construction
companies, agriculutral
companies, humanitarion
organisations, island
communities

Financial Partners
Investors

MONITOR

Structural Partners
(Social) Media, Local energy
grid supplies

CUSTOMER/USER
N=e =N

MARKET SIZES

MANAGE CLOSELY

Academic Partners
TU Delft research group
TAM
Academic Partners $2.19 Billion
Other energy system
companies, diesel companies

SAM
$219 Million

KEEP INFORMED

Regulatory Bodies
(Energy) policymakers, people
who have the power to apply
the AWES, community SOM
leaders/health organization $11 Million

PRE-LAUNCH

- R h by Wubbo Ockels

- Proof of concept with 20 kW
kite

- Automation

LAUNCH

- Johannes Peschel and
Roland Schmehl start
Kitepower as a TU Delft
spinoff

- Launch of the Falcon, a 30
kW generator

PRESENT

- Secured funding from EU to
develop the Hawk, a 100 kW
generator (2020)

- Renting out the Falcon

- Resuming research and
looking for new markets

FUTURE

- Launch of the Hawk

B Ensure growth through big
contracts

- Diversify company by
entering other markets
(shipping, agriculture,
festivals...)

Total Addressable

Market (TAM)

The global market for off-grid
power solutions was estimated at
2.19 Billion USD in 2024

Serviceable
Addressable Market
(SAM)

Due to the current limitations

Kitepower faces, the SAM is
estimated at 10% of the TAM

Serviceable Obtainable
Market (SOM)

With strong competition from
alternatives such as solar panels
the SOM is estimated at 10% of
the SAM

By analyzing a startup spin-off from Vattenfall called ‘Cake;, I have
learned how larger companies can collaborate with startups by using
their IP. It was very interesting to learn how companies compete in
their industry and how innovative startups can grow and help large,
well-known brands and firms using their innovation and leverage
their IP. By executing research I have suggested a few recommenda-
tions into Vattenfall’s startup program, including a shift of several
components of two different incubation models.

Financial

Requires minimal financial
resources; often low
investment.

Organizational

Has minimal organizational
structure; integrates within
the research institution.

Relies on a few people,
typically faculty or staff
within the institution; less
emphasis on specialized
expertise.

Technology

Limited focus; mostly relies
on existing institutional
resources without
significant investment in
new technology.

Network

Limited networks; primarily
dependent on the existing
institutional connections
and reputation.

Minimal infrastructure
needed; often operates
without dedicated physical
space apart from the
institution’s existing
facilities.

Major funding required;
typically involves multiple
funding rounds and investor
engagement.

Requires a more developed

structure; needs a critical

mass of at least 20 people

to function effec1tively.

Emphasizes leveraging
existing technologies and
supporting R&D; potential
for tech transfer through
partnerships.

Typically equipped with
dedicated incubator
facilities, including
collaborative workspaces,
meeting rooms, labs, and
other resources tailored to
startups.
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Lifecycle
Assessment
Methods

A component-level lifecycle model to
determine which cookware material is
truly most sustainable.



Comparing the environmental impact of aluminium, stainless steel

and cast iron cookware
A full ISO-structured lifecycle assessment for BK, tracing every material, manufacturing

steE, transeort leg and end-of-life Eathwaz behind three pan materials.

Cookware is often compared on durability and recyclability, but it'’s unclear which pan mate-
rial actually performs best across its full lifecycle. I investigated this for BK, comparing alumi-
nium, black steel (cast iron) and stainless steel frying pans: which type has the least environ-
mental impact when used on a gas, electric, or induction stove?

Design approach

I defined the functional unit as providing a cooking surface

for a household of three, four hours a week, over each materi-
al's typical lifespan, and scoped the assessment cradle-to-cradle
across nine scenarios, for every material-stove combination.

Method

Rather than estimating impact at a material-category level, I built a component-level inven-
tory for each pan using the Idemat2023 database: the pan surface, handle, ceramic coating,
rivets and packaging were each matched to a specific material and carbon footprint. I traced
manufacturing as a real process chain (rolling, high-pressure casting, forging, coating)

and modelled distribution as an actual freight route from the factory in Jiangmen, China,
through the port of Yantian, by container ship to Rotterdam, and by truck to Delft, with dis-
tance and transport mode specified per leg. For the use phase I layered in a physical model of
specific heat capacity, thermal conductivity and heat retention, combined with stove efficien-
cy, dishwasher energy and soap use. End-of-life included disassembly and material-specific
recycling credits, since recycled alummlum and steel return a net-negative emissions value.

tarmmt d Aluminium
e et | -

Results

|
Stove type mattered more than expected:

induction consistently produced the lo-
west emissions across all materials, gas the
highest. A contribution analysis per lifecy-
cle phase showed the use phase dominates
total impact by a wide margin, with material
extraction, manufacturing, distribution and
end-of-life all comparatively minor. Within
the use phase, black steel’s low heat-up
energy and strong heat retention made it the
most efficient performer overall, despite alu-
minium heating fastest.
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Black steel

Stainless steel
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Relevancy

For a company like BK, this project is a wor-
king model showing exactly which factors
(stove type, cleaning habits, cooking tempera-
ture) actually move a product’s environmental
footprint, useful for both sustainability com-
munication and consumer guidance.

Doing this project made clear that the life-
cycle assessments of products can be mis-
leading, based on the chosen included type of
data and usage.

Sensitivity Analysis

[ stress-tested the model with a 100-year refe-
rence flow and with/without dishwasher use.
Black steel consistently had the lowest impact,
while handwashing nearly halved emissions
versus dishwasher use. The clearest finding:
cooking behaviour and stove choice influen-
ced total emissions far more than the material
itself.
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Stainless steel

Personal DeveloEment

This project sharpened my ability to turn
material properties into a quantitative model,
and taught me how easily an LCA’s outcome
can be shaped by which parameters are inclu-
ded, a finding I think matters more to a future
employer than the headline result, since it
shows I can read an assessment critically, not
just run one.




Bsc Industrial Design Engineering
Msc Integrated Product Design

Dirk Lagemaat

dirkcrlagemaat@gmail.com

+31628605684
www.linkedin.com/in/dirk-lagemaat-66445bla6
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project:

A boundary-object model I nn Ovati O n by

to diagnose and redesign
a government ministry’s

innovation process. D e S ign
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Changing innovation as Justid know it Current procedure

To improve the innovation capacity of the ministry of Justice and Safety.
If we look at the current process we see lots It also has some positive elements, such as a

The reason why I found this course so inte- Once a year they organise an ‘innovation of preparation, lack of motivation and lack of ~ speaker and for the current layout, a break
resting is because design does not only inclu-  week, but they experienced some difficulties. ~ knowledge. within the innovation week.

de products or services. This course was an For instance, there is a small number of pro-
eyeopener for me because we got to design so-  posals for experiments to work on during the

mething which was going wrong at the client  week. _ _ -
at an organisational level.

What is needed to get employees to come up _ _ EIND

As a designer, we can also adapt our problem  with innovative ideas and to experiment with
solving skills to solve systematic problems, during the week?
which other people do not have the insights

| maanDAG || DINsDAG || WOENSDAG || DONDERDAG ||  VRIJDAG

_ Start bijeenkomst met gastspreker over een goede voorbereiding.

Inloopspreekuur vragen (privacy, beveiliging en innovatie).

for _ Borrel op het kantoor.
‘How can you create an ‘How can we B e i e T i

environment where optimize/improve the _ l&da N Ge laalsie looles,

\ employees learn to innovate current ways of innovating - Eindpresentaties, afsluiting en prijsuitreiking

used by employees!’ ; ~

This assignment comes from the Justitiele in- {Batsec), By Inncvaning

formattiedienst, or Justid for short. This orga-

nisation is part of the ministry of Justice and £ |/ ™How dowe teach our
P L BN employees to recognize

Safety and controls and secures all data inside gy innovative challenges”
the ministry.

1 dec 2021 19 jan 2022 26 jan 2022 7 feb 2022 15 feb 2022 9 mrt 2022 15 mrt 2022

‘How can we start this I—
movement?

,J"l.
8 D
B>
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Boundary object %%
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-
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It is important that at every moment in time,
all four stages are present, this is because inno-
vation is an iterative proces and does not know
any time limited stages (meaning they don't
end). Within this iterative proces it is impor-
tant that there is interplay bet-

ween the colors, as this provides the most
lucerative information and ideas. With the
knowledge of this model and the proces it sup-
ports, the innovation week can be improved to
solve all of the problems experienced by Justid
at this point.

Our boundary object is the IDER- model, as
it portraits the optimal innovation proces, cut
up into 4 stages.

A short view at the stages:

- Initiation (situation scoping, what is the si-
tuation we are working in)

— Design (problem design, what is the pro-
blem, iterating it along the way)

— Engineering (making the solution, making
it viable)

— Realising (actually creating the innovation
and implementing it).

Deeper problem

The biggest underlying problems we found
during our analysis is the missing knowledge
of innovation (processes) and the lack of
motivation.

Designing
Engineering {integratie)

Realisatio




Innovatie proces ‘innovatieweek’ traject

This gives us the IDER-model of the current
innovation week, where there is too much ini-
tiation, almost no designing, hurried enginee-
ring and no realising which causes an unba-
lanced end phase.

Consult
|
Our consult is not as important as it might

be with other cases, as our boundary object is
the most important knowledge we are passing
on. What we have as our consult is an exam-
ple of how Justid could use the knowledge of
the IDER-model to improve the innovation
week.

New procedure
The new procedure offers a more balanced

structure with more support during the whole
week.

DINSDAG

MAANDAG ||

- Borrel op het kantoor.
- Pizza en de laatste lootjes.

- Eindpresentaties, afsluiting en prijsuitreiking.

|| WoENSDAG || DONDERDAG ||

- Start bijeenkomst met gastspreker over prototyping.

Inloopspreekuur vragen (privacy, beveiliging en prototyping).

VRIJDAG

T |

1 dec 2022 14 jan 2023 1 feb 2023 B feb 2023

15 feb 2023

22 feb 2023 & mrt 2023 10 mrt 2023

G - vk, Marimhs Koy
L2 - Tam, Mark, Sabnas
&3 - Pater, Frads, Eline
Exe

Supporting material

To ensure the participation of employees,
some supporting materials have been made
to get them started.

The QR-code will be handed out before the

innovation week, during the initiation phase.

= Denk mee over de toekomst!
2 Stem op e favorieten!

> Oweral te vinden!

Final IDER-model

The final model we advice Justid to imple-
ment is split up in three phases, where the
initiation phase begins before the innovation
week.

During the week itself there is time and
space, supported by innovation models and
techniques to improve the designing and en-
gineering phase.

Where in the end, the ideas are more develo-
ped and of higher quality so they can be im-
plemented after the week is finished.

And during the innovation week itself, mul-
tiple tools and guidance options are given to
improve the quality of the designing and en-
gineering phase.

Fysieke innovatieweek

Groepswerk Visualisatia

Li‘f = Help desk

Crverleg/uitwerken

Discussiesfitereran ﬂ1 ii
' i e Idndin Litwisselen
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Extra interior
project:

o o o
. Reimagining
A three-coach interior
concept to match train eq o
travel to dis’Finct passenger M Ob 11 lty

needs: working, relaxing,
and socialising.




The multi coach interior
A new way of traveling, fulfilling travellers’ needs.

This project I chose to highlight is very inte-
resting to me because we had to design an in-
terior which meets the needs of different types
of people in our society, while it is accessible
for everyone.

We accomplished this by including three dif-
ferent coaches in the current intercity trains of
NS: the Relax Coach, the Soacial Coach and
the Work Coach.

My project team and I believed that the cur-
rent uniform wagons of the NS do not match
any of the users’ needs during a train trip/ In

fact, the different needs cancel eachother out.

Therefore, we designed the Multi Coach in-
terior based on the different needs of people
travelling with different kind of purposes.

The Work Coach is designed for everyone that wants to be
productive on the train. The private and silent atmosphere
increase productivity. And, because you are oriented to view the
outside, it feels less like you are actually travelling.

The Relax Coach is especially designed for everyone who likes to chill
on the train. Users can charge their phone, grab a drink and snack, and
sit comfortably and privately in the single chairs.

The Social Coach is designed for people who travel with a need of
social cohesion. Therefore, it includes the most shared spaces of
the three different coach designs. There are lots of opportunities to
chat with other travellers, which the users experience as a feeling

of company.

The Work Coach

The Work Coach is especially designed to
accomplish the needs of the productive tra-
veller. This is someone who does not want to
feel like being on the train, and would like to
continue working or studying. This should be
done in a comfortable chair, where no one is
able to disturb you and where it does not feel
like there are too many passengers surroun-
ding you.
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The coupe is equipped with a coffee bar, large
windows, study spaces facing outside, outlets,
wifl and separation walls to optimise concen-
tration and decreasing any noice.

By increasing the feeling of autonomy, passen-
gers can be more productive. This will espe-
cially help the passengers that usualy spend
their time on the train studying or working. To
optimise this feeling of autonomy, the coupe

is designed as a perfect work environment. Its
inspiration comes from spaces where producti-
vity is optimal, like University Libraries.




The Relax Coach The Social Coach

The Relax Coach is especially designed to ac- ~__ The Social Coach is designed to accomplish
complish the needs of the relaxing traveller. == a3l the needs of the social people and people that
The needs that are met in this oach are physi- MRS travel in groups. These social travellers are

cal and mental comfort, feeling of freedom e _ more talkative and noisy, chatting with their
and comfort of beauty. In this coach someone _ buddies or with people on the phone. To cater
who prefers a quiet, pleasant trip will feel right | a YW 5 to the needs for these travelers, this coupe is
at home. There are seating options on one of P = layed-out with comfortable and cozy group
the couches, sofa’s or adjustable solo chairs o i seats in multiple sizes. To enhance the social
accompanied by a set of tables including wi- ." feeling of this coupe there will be soft back-
reless charging points, cupholders and regular R 77 = ground music playing to break the silence and
outlets. _ _ make people prone to having conversations.
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By increasing the feeling of comfort, passen- The social coach aims to improve the travel ex-
gers are able to relax on a physical and men- . perience by focusing on the relatedness need.
tal level. This will especially help to decrease | . < By catering to the people that travel in groups
the perceived travel time of the passengers. To a h or want to call people, we help them to make
optimise this feeling of comfort, the coach is - the travel experience more pleasant and there-

B _ : ‘. designed including several facilities for opti- » fore the journey might feel shorter than other-

-

mum relaxation. The design originated from | | wise. Furthermore, by separating the more

combinations of difterent aspects in long-dis- \J “ noisy travelers from the other coaches, this will

tance vehicles, where people should be able to allow people in the Relax and Work coaches to

feel comfotable for a long time. § travel unbothered, reducing the risk of nuisan-
ce.
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