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This document contains the agreements made between student and supervisary 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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APPROVAL PROJECT BRIEF

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

chair Rene van Egmond date 2-':’ - ” - 4— J signature

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.

The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: _36 EC e all 1% year master courses p

Of which, taking the conditional requirements
into account, can be part of the exam programme 30 EC missing 1% year master courses are:

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

name __ C.van der Bunt dgate 29 -11 - 2021 signature

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 M) APPROVED I ) NOT APPROVED )

the student (taking into account, if described, the
activities done next to the obligatory MSc specific w) APPROVED I:) NOT APPROVED )
courses)?

e |sthe level of the project challenging enough for a
MSc IDE graduating student?

* |5 the project expected to be doable within 100
working days/20 weeks ?

e Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments

A, <o somque yon Mprpe date _6/12/2021- signature _MvM
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Embodiment Design of the new Dutch & Dutch loudspeaker 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.

startdate 21 - 10 - 2021 25 - 03 - 2021 end date

Dutch & Dutch is a company focused on making and selling innovative high end audio products. The company was
founded in 2014 and currently has one product on the market; the '8C' loudspeaker. (See figure 1) The 'C' in 8C stands
for Cardioid, this refers to the horizontal radiation pattern of the produced soundwaves. The soundwaves are canceled
out at the back of the speaker by anti-sound that escapes the cabinets trough the side vents of the speaker, this leads
to the cardioid radiation pattern. The cardioid pattern is shown in figure 2 where 0 degrees corresponds to the usual
listening position. The anti-sound is derived from the back of the mid frequency driver and is -per definition- 180
degrees out of phase compared to the waves produced at the front of the driver unit making it suited for noise
cancelation at the back of the speaker. This energy from the back of the driver can escape the cabinet and is not
absorbed/damped as is the case in most speakers. Therefore, the enclosure will also vibrate way less than is usually the
case. The main benefit of the cardioid radiation pattern is that it minimizes the reflections against the wall that is
behind the speaker. By eliminating these unwanted reflections, the sound characteristics are much less dependent on
the physical properties of the room and the speaker's placement within the room, which is a huge benefit causing the
speakers to sound at their best in almost anyone's living room or recording studio without having to use room
treatment.

Dutch & Dutch is currently producing and selling 8C but they want to expand their product portfolio. Their customers
want something which is even better sounding, especially at lower frequencies and higher volumes. Therefore Dutch
& Dutch has made a physically bigger prototype which elaborates on the cardioid sound pattern that makes Dutch &
Dutch speakers unique. Sound-wise the prototype shows potential, but just a box that produces nice sound will not
sell easily. It should be made into an actual product which does not only sound good, but can also be produced in
certain amounts, is profitable, easy-to use and looks as good as it sounds. This is where | come in.

The product will be high-end and the biggest limitation for me will be to completely understand the demands for a
product with this specific market position. Regarding sound quality, build quality and costs, this product will have to
be far above what | have encountered in design projects so far. All aspects must reflect the high-end nature of this
product and becoming involved with potential users will be key to understanding what is necessary to turn the
product into a success. Time will always be a constraint for a design project, but with the right scope and expectation
management, it should not become a problem. | also do not think that knowledge and resources will become a
constraint of the project, as both are widely available from my supervisors, Dutch & Dutch and the TU Delft.
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image / figure 1:  Dutch & Dutch 8C with matching stand
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image / figure 2. Top view of Cardioid sound pattern, waves are phased out at the speakers' backside
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The new product should be a step-up from the current 8C, delivering even better performance and a more spectacular
design. Acoustically, there is room for improvement in the lower frequency region. Currently the mid-driver produces
frequencies from 100Hz to 2000Hz and especially at loud volumes this causes problems. the speaker distorts at a
higher volume level as it is pushed to its mechanical boundaries. An extra driver will be added to deal with frequencies
between 100 and 200Hz. Furthermore the 8C implements the cardioid character only for the mid-range frequencies,
this should also become the case for the lowest frequencies in order to improve the sound experience for the user.

implementing these acoustical requirements will lead to even more driver units and a physically bigger product.
However, it should still fit within a domestic environment and delivering an aesthetical design is the other important
aspect of the project. Designing the looks is more than just nice drawing and renders, my design should be detailed
enough to convince Dutch & dutch to source parts and assemble the design.

I will make the design for a new loudspeaker for Dutch & Dutch. | will deliver a report which will elaborate on the looks,
the materials and the functionality of the product. It will describe the materials and parts used, the production and
assembly method and working principles. Furthermore, | expect to deliver a CAD model of the design, a BoM with cost
price, renderings of how the product should look like and a prototype that will come close to the actual looks of the
design. This final prototype should also produce sound with a cardioid pattern from the lowest frequencies (15Hz)
upwards to the tweeter crossover frequencies (2000Hz). It should mimic the intended sound but as acoustical
optimization is out of the scope of this project, my prototype cannot have the market-ready sound qualities yet.

The market introduction and exact branding will not be researched, only recommendations based on findings during
the project will be made regarding marketing and future vision of the product. The software features of the product
will just like the amplifier, power supply, DSP and DAC be determined by Dutch & Dutch. it will be included in the
design but will not be optimized through research, it is out of the scope for this project and Dutch & Dutch will
provide these parts of the design.
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startdate 21 - 10 - 2021 25 = 3= D] end date
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(See appendix at the end of this document for enlarged image)

The project will start with analyzing the current 8C speaker and its working principles. | will start with looking into the
literature, together with listening to the 8C's and the latest prototype of the new concept. Also discussions/interviews
with Martijn (acoustical designer at D&D), Eric (Product developer) and Sergio (software and logistics) will be useful to
extract the company's knowledge to my advantage. (dis)Assembling the current 8C speaker will also be interesting to
get to know the whole assembly process and all parts needed to make the speaker. To get an even better idea of the
context, | will visit a reseller for an interview to get a better understanding of the selling process and consumer.

This necessary background research will result in a first version of a program of requirements. Next, the creative phase
can start and | will determine the direction regarding look & feel by identifying the current position of Dutch & Dutch
related to competitors. In this phase | also want to speak to current owners of Dutch & Dutch speakers. This will lead to
multiple sub-concepts, which will offer different directions regarding aesthetics, used materials and functionality.
These concepts | will present at the midterm presentation. The next phase will be about choosing the best (sub-)
concepts and developing one final embodiment concept. Using prototypes, | will make choices regarding materials,
appearance and assembly of the speaker and my goal is to end with a prototype that communicates my ideas
regarding aesthetics and acoustical design of the product. Choices made during the project should be verified by the
experts from Dutch & Dutch who helped me set out the boundaries/requirements in the first place. It should be clear
which materials and parts are used, how the design can be produced/assembled and what the cost price will be.
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_ nple: acqmzpd cempetences from ycur
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Optiona lly, describe which personal learning ambitions you explicitly want to address in this project, on top of the leaming obgectwes

_ of the Graduan ' Pm;ect sUch as: in depth. knowledge a on specific subject, broaciemng vour rompetences or expenmentmg w:th a ol
i specaﬁc teol and/or methadsingy  Stick o no more than five ambitions. -

| always had a passion for music and have played the guitar since | was about 10 years old. The last few years, this
interest became broader and | also became fascinated by sound reproduction. | started to look into the electronics of
amplifiers and the working principle of loudspeakers. As | have been eager to dive into these subjects in my spare time,
the idea arose to also look into the possibilities within audio design during my study. During the Masters | did not have
agood chance to dive into the world of audio design and my graduation project seemed like a good opportunity.
With this project, my main ambition is to see whether the world of audio design could be something for me during my
professional career. Furthermore, | want to experience building speaker (prototypes) that are designed using advanced
theoretical models and | also want to push myself to deliver a final design that is further embodied than any other of
my projects so far.

. Personally, this project is successful when the end result is a product that is as close to market-ready as | could get it

- within the 20 weeks given. Most favourably | want the product | design to be market-ready the day | graduate but as
Industrial Designer | must be realistic about my capabilities and the time given. | have never designed a product that

. has been sold right after the deadline of my project and 20 weeks will simply not be enough to accomplish this.

. However, | want the project to be the fundamentals of the product that will eventually hit the market. My research and

. design choices should lead to the enthusiasm of Dutch & Dutch, their customers and myself. | want to freeze as many

. design aspects as possible in order to make my product proposal a concrete and realistic one. Most important for me is

- that the things which | will accomplish in the upcoming twenty weeks, are convincing enough to proceed with my

design after graduation.
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