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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.
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zipcode & city Honours Programme Master
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** chair _Sander Minnoye dept. / section: _SDE/MD
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APPROVAL PROJECT BRIEF

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

Digitally

Sande signed by
Sander

r Minnoye

H Date:
Mlnno 2023.05.08

. . - _ . 14:59:36

chair Sander Minnoye date 08 05 2023 signature _ye_ 6500

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: _27 EC @ all 1% year master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme  _27 EC missing 15" year master courses are:

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

1 Digitaal
R O bl n ondertekend
door Robin den

d en Braber

Datum:

name Robin den Braber date 17 - 05 - 2023 signature B[abEEZO;Zs'?S'N. .

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 r) 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 ?

comments
name _Monigue von Morgen date 30 - 05 - 2023 signature
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Embodiment Design of Neostove's efficient cooking pan 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 15 - 04 - 2023 15 - 10 - 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

Pots and pans that humanity uses to cook exist for over 8 thousand years. During this time, the fundamental shape of
such a tool barely changed. Material-based innovations have occured, like new coatings, enamel, TPFE or ceramics, or a
more conductive material, like copper or aluminium. However, the fundamental lay-out remains the same. Just like a
combustion engine, the efficiency of the burned fuels that are put to purpose is only 35%. The same goes for a pan:
35% of the heat is absorbed into the pan used for cooking and the other 65% is directly lost as heat in the kitchen.
However, engineers of the combustion engine managed to improve its efficiency over time, towards 40 or even 50%
(Tan et al,, 2017). Nevertheless, the pan we use every day remains the same, unaltered through the ravages of time,
despite the energy crises and sustainability challenges that are ahead of us. This project aims mature the concept from
a simple prototype to a well-integrated production-ready design.

Proof-of-concept prototype has already been made: it boiled water 40% faster than a conventional pan of that size.
However, this first prototype (V0), could only demonstrate working principle and is not applicable for usage. As we
speak (1st week of April), a first MVP (V1) is built that will be the starting point of this project. The beachhead market
that NeoStove has defined is professional and commercial kitchens, because the pain here is the highest: several hours
of full-load cooking on a stove that is much more powerful than a domestic gas stove. Furthermore, productivity here
is key, so if a pan can increase cooking speed the gain is much more economical. Lastly, a higher heat capture
efficiency might decrease heat loss to the kitchen, lowering the atmospheric temperature. In a professional kitchen,
temperatures can reach up to 50 degrees Celsius during summer, as indicated by an experienced chef.

Main stakeholders:

- Project related stakeholders: NeoStove

- Direct client stakeholders: End-user (chefs), Procurement department, General manager, Restaurant / operational
manager

Other relevant parties:

- Academic: TU Delft supervisory team and exam comittee

- Manufacturing: Production partner, Prototyping partner, Manufacturing experts

- Indirect leads: KHN (Koninklijke Horeca Nederland), Rabobank Groot Zakelijk Retail & Horeca, Hotel School The Hague
- Legal & government : NVWA food safety authorities, Patent office & lawyer, RVO enterprise office

Tan, Y. H., Abdullah, M. O., Nolasco-Hipolito, C,, Zauzi, N. S. A, & Abdullah, G. W. (2017). Engine performance and
emissions characteristics of a diesel engine fueled with diesel-biodiesel-bioethanol emulsions. Energy Conversion and
Management, 132, 54-64.
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introduction (continued): space for images

image / figure 1:

Interview

FOTOGRAFIE GLENM MOSTERT

Wytze en Surya met general manager Maurice Brancart en hoofdchef Erik Schuchhard in Golden Tulip Zoetermeer.

image / figure 2. __The context of a professional kitchen.
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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.

Research done by NeoStove shows that an abundancy of restaurants have difficulty making a profit: they work on thin
margins because their costs are high (rent, employees, energy costs), where as their income is limited by their
productivity (x amount of customer can be served within an hour). One solution could be - amongst others - a more
efficient cooking pan. However, by developing such a pan innovation challenges / problems emerge, in threefold:

A. Thermodynamics. Why does a pan have such a low thermal efficiency, where does it go wrong? | will work closely
with the thermodynamics team to support my design decisions. In short, how can we maximize heat absorption and
how do parameters like wall-thickness, fin size and air flow affect the pan's efficiency.

B. Manufacturing is as it seems one of the main challenges to overcome. The complexity of the pan will drastically
increase compared to a conventional pan, which highly affects the manufacturability. Experts need to be consulted -
both production experts as well as material and manufacturing experts — to enable successful development of the
product from a first prototype to a mature product ready for series production.

C. User experience, often overlooked by engineers, will be one of the main themes that | will develop, together with
continuous input from the people in the field: chefs & kitchen personnel. Why did the pan as we know it barely
changed for so long? Ergonomics, usability & unintended consequences are key in this area.

Advancement of solely these areas in not enough. It is crucial that they are integrated into one holistic design. This is
probably the most challenging part of this project. Steering one parameter (e.g., increase thermal flow) will most
definitely influence other parameters (e.g., weight, cleanability, structural integrity, etc.). This will result in a spiderweb
of multifactorial parameters that are all intertwined with each other. Well-informed decision making is key.

production (DfM), whilst take into account the desirability, viability and fea5|b|I|ty

User friendly = UX - how can we make this pan equal or more convenient than existing pans in usage?
More efficient = thermodynamics - X% faster than a comparable conventional pan.
Series production = design for manufacturing - can this be achieved with the added complexity of the latter?

By making use of the Manufacturing Readiness Levels (MRL), we can assess the steps that need to be taken to achieve
this. Obviously, depending on the succeeding complexity of the project, a coherently higher or lower MRL can be
achieved. The goal as perceived right now, is to develop from MRL 3 (proof of concept) to MRL 6 (capability to
prototype product in production relevant environment). The Technology Readiness Level (TRL) need to simultaneously
rise with the MRL level, from 3 to 6.

In-scope: product development with only relevant stakeholders that can directly benefit the project.

Out-of-scope: business development with non-relevant stakeholders that cannot directly contribute to the product
development.
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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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Test Use first MVP to assess Problem-Solution fit

Learn  What problem are we really solving?

Product Architecture

Outcome: list of requirements, costumer-faced

2nd iteration (define manufacturing method)
Prep Study manufacturing methods
Build  Select manufacturing method

Include input from 1st iteration

Build 2nd MvP
Test Plan test & learn session during build time

Pilot test at restaurants

Try selling them after pilot test

Evaluate selected manufacturing method
Learn Howis the thermal performance

Is the manufacturing method feasible

How do our customers like the 2nd iteration

Al 7%
3rd iteration [integrate & detail) //
Prep  Improve upon MF method
Build  include UX input from 2nd iteration :

MVP inhibits characteristics for series production

Configuration Design

Build 3rd MVP %&

Test  Plantest & learn session during build time
Production / lead times.
What are the costs?
Thermal performance
Pilot test

Parametric Design

Try to sell after pilot
Learn  Can this be series produced?
What steps do we need to take to realise this?
Cost analysis (COGS), it is viable?
s this the product that people want?

Break Mid Break Green Grad
term light week

The core of this project will be based on the lean development cycle where | will build, test & learn in 3 iterations.
The lead time of a prototype, which is 2 or 3 weeks, is a good moment to perform additional literature research and
start planning the testing phase.

The content of the build-test-learn cycle will be defined in more detail coming weeks. It will closely cover the three
main areas of thermodynamics, manufacturability and user experience.
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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.

Frankly, a year ago | started looking for a graduation project. Because my thesis will be — most probably — the last
academic endeavour | will execute, | was highly particular on the project | want to run. In February | met Surya, the
founder of the startup. | worked for 4 weeks at NeoStove when | figured that this could be the ideal IPD graduation
project for me. A mix between complexity, autonomy, responsibility and academic defiance. All in all, the perfect
challenge that | was looking for as a final thesis, as icing on the cake for my academic career. My ambitions in threefold:

1. Gaining hands-on experience in a highly dynamic environment, mainly in bringing a concept from first prototype
towards a MRL that correspondents with both feasible, viable and desirable implementation by using the lean
development cycle in its natural habitat;

2. The complexity of the project where | need to co-create with a variety of experts and bring that together in a
product that is going to make a real impact if implementation succeeds;

3. The awesome team of NeoStove and the autonomy | get to contribute to building a business from pre-seed to
whatever is ahead of us...

FINAL COMMENTS

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