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Nearly every building in western society offers a basic 
level of (fire) safety to its tenants and visitors in cases of 
emergency. Safety is provided by products such as fire 
extinguishers, fire alarms, first aid kits and other products 
that fall into this category. All these products combined 
inside a building, make up an infrastructure which is not 
utilized in cases of ordinary building use, but rather only 
in case of an emergency.

It is for exactly this reason that The Safety Network (TSN for short) came 
to the TU/e to propose a project in which this passive infrastructure 
is utilized, in times of normal building use. It thus would add value 
outside of the currently intended use of the safety products provided 
by TSN. The market gap that was identified here is that the existing 
safety infrastructure allows for integrated sensors, which can help fulfill 
the needs and solve the inconveniences of the clients of TSN without 
requiring high costs and efforts that come with the creation of a new 
sensor infrastructure in a building.

The main motivation for us, the project group, to do this project is found 
in the opportunity to add value to a very large business segment: 
technical / facility management, which is responsible for operating 
buildings in the broadest sense. The addition of sensors to this existing, 
passive safety infrastructure (and thus smartifying it) could result in 
increased efficiency for facility management and aid in the transition to 
a more sustainable society.

Smartification of products through the Internet of Things is already 
being done for many home- and office appliances. This enables these 
products to provide insights and otherwise control to their owners 
through either a web interface, database or an app on a smartphone. 
These sensors or smart devices mostly are standalone products that can 
be installed as additions to existing devices (i.e. smart home products 
such as Philips Hue), and need to be purchased separate to the existing 
products.

The design that is proposed to TSN is novel, based on the fact that it 
is integrated to existing products with only minimal adjustments in the 
manufacturing process as well as using widely used IoT communication 
protocols (LoRa). This makes the design easy to integrate and allows 
for it to come to market at a very competitive price, and render the 
requested value to both the provider and the buyer of these products.

Introduction1
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Project Goal2 The goal of this project is to utilize the passive infrastructure 
of TSN, this is intended to be done by increasing efficiency 
for facility managers.The project grants the opportunity 
of working with a real company that expects real issue to 
be solved. Satisfying The Safety Network is the goal for this 

project which puts the designers in a new position: A real world project 
as opposed to a hypothetical design case provided solely by the 
university.

Satisfying TSN is a very open goal, therefore it will be made more 
concrete. As mentioned in the introduction, TSN came to the TU/e to 
propose a project in which their passive infrastructure would be utilized, 
in times of normal building use, to add value to its users. This value is not 
related to fire safety, but rather to adding new value to their passive 
infrastructure. 

Now we need to ask ourselves how this value can be added, and, as it 
will be explained through this report, the approach taken is to increase 
efficiency for facility managers. This is a very down to earth concrete 
goal, with a clear user group in mind. From this point, it is easier to 
understand the design decisions taken and the product in its context.
Furthermore, we can go deeper, analyze the project goal in a more 
meta level and ask ourselves why are we doing this? Why are we 
helping facility managers, what are our motivations behind the whole 
of this project? The answer is experience. Working with a real company 
helped us grow as designers, understand businesses and creating value 
in the market.

Figure 1: Meeting with TSN to understand how their 
equipment works.
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3Processl
During the project, the group had three Iterations. In 
the first iteration the project searched for a direction to 
go with the assignment. Eventually the project group 
researched the possibility to make work more efficient 
for Inprevo and reducing costs for TSN. The team found 
a concept that would make the work of a maintenance 
engineer more efficient. Since this was not completely 
satisfying the project assignment, the second iteration 
came around. During this iteration the group found that 
there must be value created for the end user and customer. Since TSN is 
not selling the product to the end user, but to the customer, in this case 
technical/facility managers, the group elaborated more on this aspect 
in the third iteration. A solid concept was developed that creates value 
for technical/facility managers.

An important aspect of our process are the meetings we had with 
different companies. This meetings were useful because we gain a lot of 
information of people who had experience in the areas we did research 
for.

First we went to the IoT company, a company that is specialized in 
designing products including the Internet of Things. Here we gained 
insides in how to use sensors right, and what we should look at designing 
with sensors.

The second meeting was with Bas from Design2Gather. After our 
meeting at the IoT company we were interested in information about 
manufacturing products and designing for a real client. Bas could tell us 
about that and gave us a lot of tips regarding our concept.

The third meeting was at Facilicom a company in facility management. 
We came here with the goal to know what values are important 
for facility managers and what a facility manager thought about 
our concept at the time. He gave us valuable insights about facility 
management and good feedback, steering our project focus as a result.

For the fourth meeting we met with the management from cleaning 
company GOM which gave us more insights on how cleaning schedules 
in buildings are regulated and where the strengths and weaknesses lay.

The fifth meeting was at MVGM also a company in facility management. 
At this moment the concept was in the last iteration, we used this 
meeting to confirm the value of our concept and to ask for feedback. 
We gain valuable insights from the meeting.

The last meeting was at Inprevo in Houten. We met with different 
people, specialized in different areas, to talk about our concept and the 
potential of the concept. We received positive feedback and discussed 
future steps.
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Process3Our Meetings

The IoT Company

We went to the Iot Company to 
meet with Junior, he told us more 
about IoT, what its is, what they do 
with it, and what their clients ask for.

Design2gather

Here we came for general design 
questions. They helped us as well 
with questions on how to work for a 
real client with a real budget.

Impervo

The branch of TSN we are working 
with. We had strong communication 
with them and often discussed our 
concept and questions

Facilicom 

Here we came to discuss real time 
problems in facility management, 
the way they are tackling that now 
and were we could contribute.

MVGM

This is where we met with Oscar, a 
technical manager of shopping 
malls. He inspired us to focus on 
facility/technical managers and told 
us about his needs to make his job 
more efficient.

Figure 2: M
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This is the first iteration of the project, there was a limited 
amount of prior knowledge to build upon. A briefing 
stating that TSN wanted to add value to its fire security 
products was everything available. Because of this, 
the goal of this iteration is to define a clear direction 
for the project. To do this three different problems 
were considered: 1. security equipment needs to be 
checked very often, withdrawing many resources 
and manpower; 2. getting an overview of the safety 
devices present in a building; and 3. overall air quality in office spaces 
is unhealthy but periodic air measurements are expensive. One of these 
issues was chosen and presented to TSN at the end of this iteration.

The main goal of this iteration is to find a clear direction for the concept.
 
There are two big aspects that needed development in this iteration: 
Formulating the problem statements and deciding which one to pick. 
Different methods like interviewing, user research and brainstorming like 
interviewing, user research and brainstorming were used in these two 
activities.

The main method used for the formulation of the questions and for this 
project as a whole is interviewing. The team believes that talking directly 
to stakeholders is crucial for the optimal development of a concept 
like this, which is industry focused. At this early stage,, a good start was 
to meet with a service and maintenance engineer at Imprevo. He was 
really vocal about his job, and the inefficiency of checking the security 
products based on a routine. This immediately became the first of our 
problems statements, however, the team didn’t want to stop there: 
A broader scope in the beginning of the project would increase the 
amount of opportunities and the likelihood of a successful design.

Ideation went on. The next idea was to develop a gas sensor. This came 
up by speaking to an office manager. Talking to him first hand was very 
valuable, as he could provide us with a different view of the problem. 
Manual gas readings are expensive, but they are needed in certain 
industries (i.e. stone processing industry), therefore the second problem 
statement was born: “overall air quality in office spaces is unhealthy but 
periodic air measurements are expensive.” 

Derived from this problem statement the third one appeared. Adding 
sensors to safety products seemed interesting, so why stop there? After 
reflecting and brainstorming the opportunity of mapping an entire 
building with sensor was developed. It was clearly our most ambiguous 
proposition, yet the decision was made against it.The group decided 
to go for the more clear option: improving the efficiency at which 
sensors are checked by engineers. The reason why the clear option was 
chosen is that we could obtain more concrete feedback.This idea was 
developed and presented to TSN.

Iterations4Iteration 1 - Defining the concept
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After presenting the developed concept to TSN, the 
response was negative. They thought the developed 
product was interesting, but not exactly what they were 
looking for. Their briefing described a different solution. What 
they were looking for was closer to our last idea of mapping 
a building with sensors. This was one of the most intense 
learning points of the projects, as we can take a few lessons 
from this outcome: Firstly, communicating with the client is 
essential, and periodic meetings were planned for the rest of 

the project. Secondly taking risks shouldn’t be something that the team 
is afraid of, since it can lead to more interesting products. Thirdly, making 
mistakes is inherent to the process of design, and the speed at which 
you can adapt and recover from your mistakes is what determines 
how successful the product will be. Lastly the briefing was proven to be 
extremely important and further attention to it will be taken in the future.

4Iterations
Iteration 1 - Defining the concept

Figure 3: First developed concept (IoT seal that notifies 
when the fire equipment has been used) (Seton)
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During the previous iteration, the project group focussed 
on increasing the efficiency of maintenance work 
done by Inprevo. From this we learned to keep the 
client updated to know if we are still going in the right 
direction. After the meeting with Sander and Rody, the 
assignment became more clear. When we first took the 
direction of saving money for TSN, the direction now is 
to add value for the end user and the customer of the 
product.

The goal is to create value for the end users and the customer of the 
concept. The end users are in this case the people inside the building 
(employees and visitors), and the customer is in this case the party who 
pays for the concept. 

To achieve the goal, the group brainstormed about what values are 
important for: the end users on the one hand, and the customer on the 
other. An important value for the end user is to have the information of 
the building, and adjust his location to personal preferences. This means, 
for example, being in a part of the building where the temperature 
is good, there is not too much noise and good lighting. An important 
value for customers is higher profit (or reducing costs) and a higher work 
efficiency. 

After brainstorming the values, the group brainstormed how to apply all 
the values into one concept. The concept that came up was to add 
sensors to either of the products within the safety-infrastructure, which 
will make data gathering possible. The concept consists of, for example, 
a fire extinguisher that is equipped with different types of sensors that are 
connected through LoRa (a telecommunications network suitable for 
long-distance communication with little use of power), which allows an 
app to give insight in to the data that is gathered. Examples of data that 
can be collected are: noise, temperature, light, air quality, and people 
present in a room. 

Iterations4Iteration 2 -  Focussing on the end user
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To add value for both, end users and customers, the data is 
used in different ways. On the one hand, the added value 
for the customers is that the concept can in fact result in 
higher profits by reducing recurring costs. The cost reduction 
can be realized by increasing overall efficiency of certain 
facilities within the building, for example: the customer has 
insight in the usage of different areas within his building, 
and can adapt the cleaning schedule to clean only the 
places that in fact require cleaning. This will reduce costs of 

cleaning.

On the other hand, the added value for the end user is found in the fact 
that he gains insight in data that is made available about the building 
space or floor where he is located. The user, in this case a flex worker or 
a student, can for example look into noise- or space occupation levels, 
which allows him to decide where on the floor to look for a place to 
work. 
To further elaborate, a busy place can be rather distracting where 
insight in noise levels would tell the user that it is in fact crowded in 
a certain space, where he is then able to see where he could find a 
quieter spot.

Iterations4Iteration 2 -  Focussing on the end user

Figure 4: Parts of the developed app to provide the people inside the build-
ing with information
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After the brainstorming phase the group started 
developing the concept. To make data visible for the 
end user, an app is developed. This means the concept 
consists a physical and a digital prototype. 

The physical prototype consist of a 3D printed scale 
model of what is seen in figure 5. The model consists 
of a base with 3 sensors, with the possibility to use a 
microcontroller (Arduino). The sensors at this point are 
dummies, since the data that will be collected is yet to be determined, 
which also counts for the base model: it needs to be adjusted for the 
definitive sensors and equipment that will be used. The fire extinguisher 
itself will be a real, but depressurized fire extinguisher.

The concept allows for some degree of personalisation according to the 
customers’ preference, which is made possible by the modularity of the 
concept. This modularity aims to adjust the amount of sensors and the 
different types of sensors, so they can be chosen by the customer.

The physical prototype is engineered in such a way that it is easy and 
cheap to manufacture, and also very user friendly for those that need 
to install the sensors into the fire extinguishers, and is burglar proof after it 
has been installed.

The digital prototype (app) will 
provide insight in the gathered 
and processed data which is 
made available to the end users 
and customers. At the end phase 
of this iteration the app is under 
development as a dummy-app, 
which essentially means that there 
is no real data being processed, 
but only represents the intended 
end result. 

Iterations4Iteration 2 -  Focussing on the end user

Figure 5: Midterm prototype (base 
of a fire extinguisher with dummy 
sensors)
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The costs of maintaining a building are high, it contains 
electricity, water, services like cleaning etcetera. A building 
is managed by facility-, and technical managers who have 
the goal to get most out of their buildings. In this phase the 
focus has shifted from the end users of a building and the 
TSN customers, to the maintainers of the buildings. This is 
mainly influenced by a conversation with Oscar, a technical 
manager of shopping malls who works for MVGM, a real 
estate firm. He provided insights on what a facility/technical 

manager needs to do.

The goal is to have a concrete concept which is realistic and in line with 
what TSN wants. In order to do so the user has to be clearly defined, the 
way of sensor implementation has to be clear and cost efficient, and the 
applications have to be of value for the stakeholders.

To achieve the goal, insights from possible stakeholders are highly 
valued, therefor a few meetings have been scheduled. A meeting with 
a technical manager, a cleaning company(gom), Junior from the IOT 
company and our own client TSN took place. 

For a facility manager it could be useful to get certain data from his 
buildings as he cannot always be in every building. Oscar mentioned 
that data about where most people are in a mall could influence the 
value of the specific rent and advertisement for every part of the mall. 
The average yearly maintenance costs for a shopping mall (provided 
by MVGM)  lay around a m2 price of € 10-15(for a 100 000m2 mall that 
is € 150.000,-) and an example of the cost for a 30 personnel office lay 
around €80.000,-. A large part of the cost consists of service costs like 
cleaning. Therefore it can be of great value to adjust the cleaning 
schedule by measuring where the users of the building have been.

Managing the energy usage by detecting if an area is used or not 
and if the temperature/light should be on. collecting this kind of data 
is not only interesting to reduce energy costs. Per 1 January 2023 office 
buildings bigger than 100m^2 need to minimally have energy label 
C. The government financially supports buildings that have this aim to 
achieve this (RVO).

Iterations4Iteration 3 -  Creating real value

Figre 6: Average office spendings
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Another important reason for focusing on facility/
technical managers is that they control the 
maintenance costs. Oscar mentioned that if he finds 
the product useful, he can simply add it somewhere in 
the bill. The costs of every sensor set will be a maximum 
of a few euros and therefore the extra cost will be 
insignificant and unnoticeable. Therefor the facility 
manager is the one to win over.

The product-concept will remain modular but the sensors will not only be 
placed in the fire extinguisher. The whole infrastructure of safety products 
will be used, as this will give a more complete coverage of the building, 
some sensors will as well work better on a higher location than the fire 
extinguisher allows for. The production models will be made with the 
focus on mass-production (using i.e. injection molds) and with the aim of 
minimal changes to the existing products. This is done to keep the costs 
of implementation as low as possible.

The focus for the type of building has been broadened: not only offices, 
but shopping centers for example have become part of the focus as 
well. 

Iterations4

Safety light

Movement

Movement, Temperature, Air quality

Fire extinguisher

Iteration 3 -  Creating real value

Figure 7: map showing the placement of the sensors



13

Iterations4 This new broader concept was presented to TSN. In a 
meeting with the product developer, the person in charge of 
placing the products in buildings, the sales responsible and 
the protocol manager. This meeting was conversation based 
and aimed to be an important validation moment. TSN was 
in line with the current concept and provided insights from 
their expertise areas. Information on where safety products 
must be placed and if these locations can be adjusted to 
support the data that needs to be collected. Furthermore 

they agreed that the current direction and focus on facility/technical 
managers seemed the most interesting.

Iteration 3 -  Creating real value



14

The final results of the project make for a promising 
business opportunity. It is tuned to the pains, gains 
and jobs of the customers of our client, which are 
researched through interviews, business- and state of 
technology research. The final prototype shows the 
intended use and implementation of the concept 
to one of the many products provided by TSN: A fire 
extinguisher equipped with sensors, gathering and 
processing data, displayed to provide the owner of the 
products with relevant data and actionable suggestions. 

The owner of these smart safety products can take action based on 
this data. One example is that certain facilities can be restructured in 
accordance with the insight gained, in order to increase efficiency and 
effectiveness. This in turn can reduce costs of some facilities.

For the concept to make sense on the business side, one of the questions 
answered was “What is the reason for facility managers to buy certain 
innovations?”. The most prominent reason, was constructed around 
reducing their costs and thus increasing their profits. Another incentive 
that was found is the fact that the building owners / managers have to 
attain a certain energy label by a certain year because of government 
regulations. The final concept ties the 2 reasons together.

The technical and financial feasibility of implementation of the concept 
is estimated to be high, and will be put in practice. TSN intended the 
concept to be put into the real world from the start, priming the project 
group to focus on this aspect. The mechanical engineering focused 
on low costs and high feasibility: Injection mold manufacturing for 
mass production with implementation requiring minimal changes in 
the existing products. The electrical engineering focused on the use 
of existing components, which would keep costs low and ease of 
implementation high.

Because of the existing and broadly available knowledge of IoT (Internet 
of Things, i.e. remote periodic monitoring through sensors), the concept is 
not hindered by the requirement of new innovations, but rather requires 
an altered application and/or implementation of existing technology. 
The concept of IoT in building safety products is in fact new and novel. 

Overall Result5
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The existing infrastructure offers a wide range of products 
installed in a building in many different places and positions. 
This makes for an almost complete coverage of the area 
within a given building, which is a property that is utilized in 
the final concept when fully implemented.

To illustrate the implementation: A full sensor network, which 
is able to gather useful and relevant data point, requires 

sensors that are placed at different heights (air quality for example is 
measured at the ceiling rather than at the ground), at different positions 
within a building (some in the hallways to measure traffic flow, some 
in rooms to measure in-room activity), and variations of the sort. The 
implementation in different safety products makes up a complete sensor 
network where all requirements for sensor positioning can be met for.

Overall Result5
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TSN has proposed a difficult task with a number of 
limitations. Limitations like: it needs to be profitable, the 
existing products are safety products and ought not to 
be obstructed in their function, the products needs to 
be burglar proof and a good reason for implementing 
the product on safety equipment had to be found. 

The following expertise arias were the core of the 
process: Business and entrepreneurship, Creativity and 
aesthetics, and Technology and realization. 

Business and entrepreneurship

A good relationship not only with TSN but with the many stakeholders 
that took part in our project has been established. The concept has 
an added value for the customers of our client. A business case has 
been developed using IoT market trends. These were validated with our 
clients. Financial models regarding manufacturing, sales, service and use 
have been addressed and discussed with the sales manager of TSN.

Creativity and aesthetics

The project group had to brainstorm thoroughly to come up with 
solutions to create a fitting design. Including a number of real life 
stakeholders whas a very important method to create a solution for 
that challenge. Aspects like modularity were added and the ideas 
developed are novel and bring change to the existing product, resulting 
in added value. Creativity and aesthetics became less present towards 
the end of the design process.This can be explained with the design 
process where the first stages are divergent thinking and later stages 
are convergent thinking, leading towards a more specific solution that 
involves less creativity. However this was acknowledged and some 
creativity towards futures steps of the concept was carried out.

Technology and realization 

In the end of the project a representative prototype could be 
demonstrated. It contained three of the for sensors working properly and 
able to be placed modularly . The data from the sensors whas translated 
and made visible as interpretable information.The casing is 3D printed 
and fits on the real fire extinguisher. The prototype did not include a 
wireless technology, this did not seem like the most important aspect for 
the prototype, it is known however that wireless communication will be 
possible.
Envisioning a final product has been supported by including experts like 
Junior from the IOT company.  

Conclusion6
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Future steps

The project has been validated positively by TSN, they have 
made known that they are interested in proceeding with the 
project team. Oscar from MVGM has mentioned to be very 
interested in de project as well, which is very important as he 
is the intended user. The concept has a future and is only at 
the beginning of its development.
During the last meeting with TSN, a broad vision of where the 

concept could be implemented, was ideated. For example, buildings 
like a mental hospital need high supervision and having an infrastructure 
of sensors could help in case a patient gets lost or might be able to 
detect a fight. These are ideas for later implementation after the current 
concept has been established, but it does show how versatile the use of 
this infrastructure can be.

Because of the novelty of the concept, it might be possible to obtain 
some form intellectual property protection. This is not researched or 
looked into, but is a very useful thing to do before the project is brought 
in to the world.

The estimation made about the overall feasibility is based on in-
practice experience of the project group with engineering for (mass) 
manufacturing, entrepreneurship and finance. The estimation made 
about the overall feasibility is based on in-practice experience 
of the project group with engineering for (mass) manufacturing, 
entrepreneurship and finance.

There are no exact numbers about costs and benefits at the time 
of writing due to the project scope provided by the university. A 
detailed study for costs and benefits will be conducted prior to the 
implementation of the concept, and will be done in cooperation with 
the client.

6Conclusion
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Reflections8Arnout Ulenberg                 1255320

During the project conducted with and for TSN, a lot of 
experience has been gathered, together with many 
moments of learning that can be applied in the real world. 
My reflection will start with the learning done within the 
applied expertise areas, followed by the important topics. 
After this I will reflect on the overall learning process, 
outcomes and missed opportunities for learning.

Expertise Areas

The most prominent expertise area that is woven into this project, is 
Business and  Entrepreneurship. Most of the project decisions have been 
made from a business viewpoint (“Is this proposed solution going to sell?” 
is a question asked a lot). Regarding this expertise area I have learned 
the importance of teamwork, learned communicating more openly 
and clearly within the team and assisting in the creation of an open 
and honest atmosphere. Besides this I have learned about testing and 
communicating with both our stakeholders (TSN) and the potential buys 
from a very early stage, and thus minimizing effort before finding out 
whether the set heading would be of any value in the market. I did not 
feel very confident in the aforementioned learning points at the start of 
this project, that has now changed.

The second most applied expertise area is technology and realization: 
we have been working with real products of our client, and applied 
the designs to it. The final prototype that is demonstrated during 
Demo Day was a fully functional fire extinguisher with the intended 
sensors. It demonstrated the complete concept together with a clear 
implementation. For this area I learned that I do have some applicable 
knowledge to apply and edit code to make electronics work as 
intended. I have not learned new techniques regarding realization, I 
have some years of experience in engineering in the field, making it very 
hard to learn new techniques in this early stage of a study.

The third expertise that came back in the project was Creativity and 
Aesthetics. This is found in the sketching and ideating about ways to 
add value to the customers of our client. Here I learned about exploring 
different issues in order to make a very relevant design, again to fit the 
market that were operating in.

All important topics regarding ‘Overall Completeness of Designing’ have 
been applied in the project. The design process has been iterative and 
very cyclic, every iteration has a very clear reason for existing and the 
outcomes of each iteration is reflected upon.
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8Reflections

 My overall learning process has been the first in 4 years 
of university, where I can look back and feel very happy 
about how it went. There has been no ego-barrier, no 
lying to myself, and I have not withheld myself from the 
role I feel comes most natural to me. This led me to learn 
new things, bump into new problems (I can be very 
stubborn and very direct which is not always the best 
approach in a team), and develop myself further as the 
person I want to become: an entrepreneur leaving his 
mark in the world.

Where did I miss opportunities to learn? I believe that there is no way 
I could have learned more, rather do I believe that there have been 
opportunities to learn different things. For example, I have missed 
the opportunity of learning about the creation of a poster for the 
presentation during demo day, and about creating an aesthetically 
pleasing report. Reason therefore is that I am very focused on learning 
about how to bring something from a concept into the real world. 

When I look back on the overall outcome I am very happy with what 
we have put together. This feeling is confirmed by the satisfaction of our 
client, who is impressed with what we have created. The proof of my 
personal satisfaction is found in the fact that we are negotiating with 
the client to pick up the project in the real world, after the quartile has 
ended. 
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Reflections8 The project I had before this project was very experimental 
and conceptual. It taught me that a project does not have 
to be something solid and fully feasible. It can also be to 
open a conversation, to inspire and experiment.
In this project I wanted to learn more about creating 
something realistic and solid by learning more about the 
feasibility. 

I took an active role in the ideation and brainstorming 
phases by drawing and aiming to test where our boundary’s lay. 
Boundary’s like, how far can we go in adjusting these safety products 
and looking in to concept directions that might not lay directly in our 
scope.
I have spent a big amount of my time in doing research in order to 
get the scope of our project and find a valid problem. For example 
information on how do people use offices, what is the state of the indoor 
environments we are living in and how do we use IOT now? 

For this  project I saw myself creating codes and computing raw data 
into readable information. I did not have as much participation in that 
part as I would of hoped, as someone else was doing that and it was not 
efficient to work on that with everyone. Nevertheless it became clear 
that part of computing and collecting data is finding a reason to collect 
that data: “Okay nice”, with this passive infrastructure we can measure 
people and air quality. But what can you do with the output, who could 
benefit from that and what is the best way of collecting?

Making it valid was the greatest challenge in this project, as we did not 
start with an existing problem. Finding a good reason to put it in safety 
equipment and not just in de wall. Finding a target audience. Who 
would find this interesting and at the same time has the money or power 
to buy the product?
Questions like these formed the basis of the project and I am proud 
to say that we have found strong answers because of the way we 
approached the project. As a group we listened well to each other’s 
ideas and never immediately said no them. We kept challenging 
our concept by changing direction and discussing it with different 
stakeholders.
The meetings with different stakeholders showed me how valuable 
seeking out to company’s and experts can be. These stakeholders 
could directly compliment or deny our assumptions. They showed us 
elaborations or entirely new things to look at. Knowing the right people 
and having the balls to reach out to them is an approach of gaining 
success in design which I have not personally encountered before. 

Charlotte Bording               1246089  
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Reflections8The project challenged me to accept help and seek 
out to stakeholders. I do not feel comfortable doing so, 
as it feels forced and like I am bothering. I have learned 
that more experienced people do have interest in what 
students, like me, have to say. I will use this knowledge 
in my future projects as I believe it makes your concept 
very much stronger when it’s based on the real 
stakeholders.
 
The learning experiences during the project were very important for 
my development as a professional designer. I now have basic insights 
on how to approach a real live design case and have had experience 
with the challenges that come with. Challenges like manufacturability, 
finding the right stakeholders, understanding the client and profitability. 
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Reflections8 This project was radically different from anything I have 
developed before. Working for a real client in such a first-
hand manner has implications on the design, research 
process and organization that I never would have expected. 
Working at Design for Creatives felt more like a job than 
university, making it one of the most relevant learning 
experiences of my study.

Starting with the design and research process, the way design 
decisions were taken involved many more meetings with experts and 
stakeholders. This made the entire process and the way we were 
designing completely different. A downside of this is that taking design 
decisions took longer than usual since they had to be validated with 
experts, but this change of pace made the group more confident in the 
decisions that were being taken.

Regarding integration and collaboration, the group was very easy to 
work with. The complexity of the project was only enabled because 
all the members were motivated and had initiative. The tasks were not 
divided but rather worked out by everyone until the very end, where 
some division was needed. The group had an aura of positivity and 
ambition that allowed the project to grow to where it did, making it one 
of the best groups I have ever had the pleasure to work with.

Towards expertise areas, the most developed one was business and 
entrepreneurship, due to the nature of the project and our will to carry 
it to the market. I discovered a passion in this area that I didn’t know 
existed within me and it pushed me to develop my own startup, which 
I’m working on at the moment. The second most developed was 
technology and realization. We collaborated with the IoT company to 
explore all the available technology in the market and find out which fits 
us best. When it comes to hands down work, I worked on the electronics 
and programming of the prototype, which I found to be more frustrating 
than what I remembered, dragging me away from this aspect of the 
area. I learned that I really enjoy the more epistemological aspects 
of technology and realization, whereas the prototyping itself is more 
alien to me. Finally, creativity and aesthetics were similar, I enjoyed the 
creative aspect of developing a novel idea that brings change to the 
existing product, resulting in added value. However, I did not develop 
much in the area of aesthetics. This is something that I worked on other 
projects and I’m glad it was not the focus area during this one.

There are not major aspects that I missed from this project, it suited 
my PDP quite well. The only thing that is missing is actually not possible 
with the direction we chose. That is interaction. The product does not 
offer much interactivity and therefore it could not be developed. This is 

Ernesto Buñuel García        1280597
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Reflections8something I really enjoy working on, but the other areas 
of the project made up for it.
The way I plan to follow this learning experience is by 
using the knowledge I obtained, not only about design 
but about me. I learned that I enjoy business and 
entrepreneurship, so I am developing a startup on the 
side of my studies. 

All in all, I am very satisfied with the outcome of this 
project. It taught me about how a real design project with real client 
and stakeholders works, how a passionate team can achieve things 
that I considered dreams, it taught me about myself and what aspects 
of design I like, and it specially taught me to be ambitious, to not be 
scared, to enter the world with the right foot. It taught me to grow.
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Reflections8 During this project I have had an learning experience I never 
had before. This is mainly about the fact that for the first time 
I worked with a real client, The Safety Network. The project 
gave me a learning experience I feel like I can use in the real 
world.

I got experience working with a real client. In an early 
stage we designed a project that wasn’t according to 
the assignment we got from TSN. From this early mistake, 

I learned that working with a real client means collaborating and 
communicating with the client. This is an important learning experience 
that I will definitely apply in my future projects and later career.

One of the most relevant learning experience I had, is how important it 
is to design in the right context. In our project, we changed the group 
we designed the concept for a few times. When we changed it, the 
context also changes. All the design decisions I made I tried to see it in 
the right context. For me this emphasized how important it is to know the 
group I am designing for. In order to do this I learned to implement all 
stakeholders of the concept. During this project we had meetings with 
experts from different stakeholders. I experienced this is a good way 
to validate a concept and get useful feedback. In future projects I will 
approach more experts to validate my projects.

One of the reason why I chose the squad Design for creatives is 
because I wanted to develop myself in the expertise areas of business 
& entrepreneurship and technology & realization. In this project I mainly 
developed myself in the expertise area of Business & Entrepreneurship. 
Next to working with a real client for the first time, I developed another 
view on business designing. I learned and experienced that to sell a 
concept, you have to think like the buyer. During this project I constantly 
asked myself ‘what is the value for the customer?’. I experienced this is 
a good point of view to design a product that you want to bring to the 
market. In the expertise area of Technology & Realization, I developed 
the skill to use Solidworks and make 3D printable models. I wanted to 
develop more in especially the realization part. My goal before the 
project was to create interaction with different kind of materials, but the 
assignment didn’t fit this goal so I will move the goal to next semester.

At the end of this project I am satisfied with the result of the project 
and my learning experience. I learned how to communicate and 
collaborate with a client, I learned to design in the right context, I 
developed a new view on business design and I learned how important 
it is to involve stakeholders in the design process. I’m also looking 
forward to negotiating with TSN to elaborate the project in to an existing 
product.

Luuk Goudswaard              1229899
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Servicecosts tenants average shopping 
center     

      10000 m2 8000 m2 6000 m2 

Electricity, water and communication   € 15.000,00 € 10.000,00 € 20.000,00 

Small maintenance technical parts (fire 
safety, lightning etc.) € 45.000,00 € 12.000,00 € 12.000,00 

Services (cleaning, security, etc.)   € 90.000,00 € 55.000,00 € 70.000,00 

Total      € 150.000,00 € 77.000,00 € 102.000,00 

Total per m2     € 15,00 € 9,63 € 17,00 

 

 



 

 

Progress Report week 1 
SafetyNetwork group - Arnout Ulenberg, Charlotte Bolding, Ernesto Buñuel García, Luuk Goudswaard 

 

We started with a client meeting, here we got information about the company and our 

assignment. Together with the client we started brainstorming and getting more details 

about our assignment. On Friday morning we had a new brainstorm session. We emailed our 

ideas to the client and got feedback that made the assignment even more clear. With the 

feedback we decided that everyone should have a brainstorm session with him or herself. 

Also we made an appointment to call our client on Wednesday to give a clear picture about 

our progress. 

A short description of the assignment: 

● The company is the Safety Network group, where we focus on Imprevo. 

● Must use the infrastructure that is already there, the most commonly used products 

are: 

● a fire extinguisher (for everybody’s safety the extinguisher will be depressurized); 

● a first aid case; 

● a emergency lighting; 

● a smoke alarm. 

● kind of clients we can think of: 

● Facility management (for instance CBRE) 

● Retail (for instance Action) 

● Sport and recreation (for instance Roompot) 

● Healthcare 

● The functionality can be whatever, as long as the end client can benefit of it somehow. (“that 

can benefit our end-users with the additional available information (data) to improve their 

efficiency, enable cost reductions, optimize their planning or whatever they/we can think of. As 

long as it is an add-on to the current functionality with which our customers can actually 

improve their business/processes. ” 

We can be proud of the communication with our client. We have a client that is enthusiastic, 

open for ideas and has offered us a great opportunity to start with. We try to include our 

client in the process and have meetings planned and have discussed other possible learning 

experiences. 

We wanted to have original ideas, but they ended up being quite limited. We found out the 

constraints were bigger than what we expected because we kept looping around the same 

seemingly ‘boring’ ideas. We learned from this that we have to think more out of the box and 

already started this process. We will continue doing so by using ideation techniques that we 

have learned during our studies. 

For this week we are contacting one facility manager about their view on what they need to 

improve their office, and on their safety infrastructure. We made an appointment via our 

client on Friday morning with a specialist of the company's products that we are going to 

use. This will give us a clear picture of what we are working with. We will get a demonstration 

of every product and then we can keep the products for further exploration of the 

possibilities. We need to make a presentation on a design principle as well. Furthermore we 

are planning to meet with Javed to see what he thinks of our assignment and possible 



 

 

options that we’ve come up with so far. With all this new information we are planning on a 

new brainstorm session. 

 

Once we’ve received more information about the products we are dealing with we will write 

an interview and perform it with some clients of the safety network,  these vary from retail to 

facility management. We hope to get more insight and new possible ideas from these 

interviews. 

 

  



 

 

Progress Report 2 
SafetyNetwork group - Arnout Ulenberg, Charlotte Bolding, Ernesto Buñuel García, Luuk Goudswaard 

 

Meeting service and maintenance engineer Imprevo 

After the first week, we started with a meeting with Alfred, service and maintenance engineer 

at Imprevo (part of the SafetyNetwork). He showed us how all the fire safety equipment in a 

building works. He brought a fire extinguisher, a first aid case, an emergency lighting, and a 

smoke alarm. He also gave us some technical information, of how the products work. 

Furthermore, he explained what his job consists of. We found this quite interesting because it 

became clear that his work is very inefficient. He has to check all the safety equipment in 

buildings, while most of the time for him it’s not known where this safety equipment is. Also 

when he checks it, most of the time it is not used and he checks it for no reason. He also told 

us about LoRa, this is a system that they use for lighting on emergency exits. They can see if 

the lighting still works and if not they get a message on a computer to check it out.  

He told us as well that vandalism and wrong use is a big reason for the products to be used. 

 

Ideation on the problem statement 

After the meeting, we started working on the problem statement. Alfred was really vocal 

about his job, and the inefficiency of checking the security products based on a routine. This 

immediately became the first of our problems statements, however, we didn’t want to stop 

there, the more different options we had the most opportunities and chances to have a better 

design. We kept on ideating and rethought the idea we had during the first week, developing 

a gas sensor. After speaking to some facility managers (one of our client’s biggest sectors) 

we found out that there are issues with air quality since the printers can cause health issues. 

To confirm this we developed a survey about facility management and hopefully find other 

issues. This survey was sent to around fifty different facility managers that work with our 

client plus some international agents, we also carried out some interviews with some of 

them personally. The idea for the third problem statement came from one of these facility 

managers, as he expressed the difficulty of having an overview of the security devices in the 

building and its location. All in all, the three problem statements that we found are the 

following: 

 

● Security equipment needs to be checked very often, withdrawing many resources and 

manpower.  

● Overview of the safety devices present in a building (Where are they, floor plan 

outdated, what is the status?) 

● Overall air quality in office spaces is (Might be) unhealthy (printer ink, specific work-

related toxics, temperature, Co2): Periodic air measurements are expensive. 

 

For the presentation, we decided to opt for the first one, as we are uncertain whether or not 

the IoT company is already working for TSN in this issue. We also think it is the problem with 

the clearest value towards the business associated with it, as it can lead to a huge reduction 

of cost. The leader of TSN will attend the presentation, so we are very motivated to hear his 

feedback. Luckily, if this project doesn’t work for them we have two other prepared. 

Circular Design principle 



 

 

This week we worked out our design principle: Circular Design. At the moment we use the 

linear economic model, we extract resources to make products which are later thrown away. 

This process is incredibly polluting. With Circular Design, instead of producing new items 

from the very first stage, which is extremely expensive the solution is to design easy to repair 

products. Circular design reduces pollution because you’re not producing new waste with 

creating products.  

 

Meeting with the IoT company 

Our client put us in contact with this company to learn more about IoT and apply it to our 

product. This is extremely beneficial as we can learn first-hand information about how a real 

company manages the ideation development and production of IoT products. In order to be 

competent when obtaining this information, we wrote down some questions that would like 

to be answered: 

 

● What is your connection with TSN? 

● How do you identify problems that are solved with IoT? 

● What type of problems does IoT solve? 

● Can you take us to the process of IoT-ing something? 

● What are the possibilities and impossibilities of IoT?  

● What are the do’s and don'ts? 

● What is the future of IoT? 

● Are there problems in these systems now? 

● Have you ever implemented IoT in Safety devices? 

● At the moment we are looking into facility management, what are common IoT 

implementations in these buildings and what is upcoming? 

 

Overall, the main goal of this meeting is getting a broader vision of what's possible with 

sensors in buildings, and what kind of data they collect. 

 

Positive  

The items that went satisfactorily were the meetings we managed to schedule with HBI (TSN 

customer) and the IOT company. These meetings are very (have been) beneficial for our 

understanding of the dimensions that come into play with this project. 

The HBI appointment showed us the ins and outs of the work of the people checking the 

status of safety devices: This enabled us to identify problems, inefficiencies and 

opportunities in the field of safety devices. 

The IOT company meeting will enable us to shape the solution we are going to work on in a 

feasible manner: We have the opportunity to learn about the ins and outs of creating an IOT 

system, where we will also gain insight in what to look out for and take in to account when 

working on an IOT system. 

 

Improvements 

The process of finding a problem statement takes quite long, this is because our assignment 

is quite broad. We could maybe have solved this quicker if we would be more decisive. This 

has been a bottleneck for the progress of our project: There are many opportunities with this 

project.  



 

 

 

Future Sight 

The agenda for the upcoming weeks, up to midterm is: Selecting a problem statement to 

solve, come up with a concept, and discuss this with TSN. After TSN has accepted the 

problem statement and the proposed solution, we will start the conceptual development 

followed by the technical development. 

 

  



 

 

Progress Report 3 
SafetyNetwork group - Arnout Ulenberg, Charlotte Bolding, Ernesto Buñuel García, Luuk Goudswaard 

 

Meeting with Sander and Rody 

After our concept presentation, it became clear that we were not entirely on the right track. 

We had different directions, but choose the wrong direction in regard to this project, but from 

this, we learned that we should always keep in touch with our client from an early stage.  After 

the presentation, we had a talk with Sander and Rody. In this talk, the assignment became 

more clear, and we knew how to go on.   

 

Concept direction: creating value for the clients of the SafetyCompany using the existing 

infrastructure of their products, using sensors. 

 

 

Concept 1: CO2 sensor and PM2.5 sensor in the emergency light.  

 

Problem: Bad air quality is a real problem, but we don’t notice it because it is not directly 

visible. CO2 and PM2.5 are the most common problems in our air quality.  

What: The basis of this concept is that we will put the two sensors in the emergency light.  

Where: The emergency light, because it is high in the space. At the bottom of a space, you 

will get misleading measurements because of heavy dust.  

Application: Show the output of the sensors throughout a light that shows how bad/good the 

air quality is throughout color. You can get extra information on what the problem is and how 

to solve it via an application. The application can even be connected to all the clients of the 

safety company so that the clients can communicate solutions and problems with each 

other. 

Result: Buildings that are careful about air quality, creating awareness of the airquallity. 

resulting in people aiming to have better airquolity and therefore healthier office spaces.  

Meaningfully difference: We will make use of the existing infrastructure of the Safety 

company. We can make use of the light that is already there, and use the lights that are in 

people's eyesight already to show the quality. The app gives extra value on the actions that 

can be taken. It makes the problem visible and understandable. 

Products that already sense air quality or clean the air are not as informative and are working 

in the background. 

 

 



 

 

 
 

 

 

 

 

 

 

Concept 2: Modular fire extinguisher 

Problem: There is a lack of measurement of data in offices. People spend hours in these 

spaces and need to feel as focussed as possible. Now these spaces have unhealthy lighting, 

airquolity, temperatures, distracting noises or inefficient use of spaces. 

Concept: 



 

 

A company who buys a fire extinguisher can put sensors in it and by that collect data they 

want to collect, this data is connected to an app. Examples of data that can be collected are: 

Noise, temperature, light or people coming in. By this data the people who work at the 

company can work in spaces to there preferences. The sensors are placed in the base of the 

fire extinguisher. The sensors are connected to the outside of the base so they can measure 

quality data.  

Application: Companies can collect applicable data. For example, they can collect the 

number of people that have been in a room. By this, they can see when a room needs to be 

cleaned. This will save them money because they don’t have to clean everything the whole 

day. The number of sensors that are used, can depend on the companies preference. it’s also 

possible to put different sensors in different fire extinguishers in the same building. So there 

are a lot of possibilities in this concept. all data can be connected through an app, so it’s 

visible for the user.  

Result: The people in the office will be aware of certain data. With this data they can improve 

their working environment. For every office this will be different data. 

Meaningfully difference: Now the infrastructure of the fire extinguisher is passive. The 

difference will be that the infrastructure will be utilized and made active.  
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Concept 

Every building is obliged to be equipped with a safety infrastructure to aid the people in the 

building in case of emergency. At the moment of writing, this infrastructure and the products 

that make up that infrastructure, are only active when a real emergency occurs: A fire for 

example. The Safety Network requested a concept and solution to make this infrastructure 

useful, even when there is no emergency at hand. 

 

The concept thought up by the project group is one where both, customers and end users 

benefit from the addition of ‘smart’ to the safety infrastructure, which will be elaborated on 

further down the document: By gathering different types of useful data, the customers can 

increase their overall facility management efficiency, and the end users will have useful 

insight on topics that can benefit them during their visit of the building at hand. 

 

The concept is to add sensors to either of the products within the safety-infrastructure, which 

will make this data gathering possible for the customer (and end users) that are regarded. 

The concept allows for some degree of personalisation according to the customers’ 

preference, which is made possible by of the modularity of the concept.  

 

This modularity aims means that different types of sensors can be chosen, and even 

different amounts of sensors. The product that is focused on during the concept phase of 

this project is the fire extinguisher.  

 

The concept-product concretely consists of a fire extinguisher that is equipped with different 

types of sensors that are connected through LoRa, which allows the app to give insight to the 

data that is gathered. Examples of data that can be collected are:  

● noise  

● temperature 

● light 

● air quality 

● people present in a room.  

The data can be useful for: the people who work within the building, and the company that 

maintains it. 

 



 

 

 

Value added 

This concept adds value to multiple parties, namely the customers (the party that pays for the 

smart products), and the end users (the people that are physically present in a building or 

work there). This paragraph will elaborate on both. 

Value added - Customers 

 

The added value for the customers is that the concept can in fact result in higher profits by 

reducing recurring costs. The cost reduction can be realized by increasing overall efficiency 

of certain facilities within the building, for example: the customer has insight in the usage of 

different areas within his building, and can adapt the cleaning schedule to clean only the 

places that in fact require cleaning. This will reduce costs of cleaning. 

 

Additional to cost reduction, the owner of the building is obliged to achieve a certain CO2 

footprint by the year 2022 due to regulatory schemes. The addition of IoT (sensors) to an 

already existing infrastructure can ease the path towards this required CO2 footprint, by 

providing insight in energy use, building use, or unwanted energy losses (due to for example 

bad isolation). 

Value added - End users (employees)  

The added value for the end user is found in the fact that he gains insight in data that is 

made available about the building space or floor where he is located. The user (in this case a 

flex worker or a student) can look into (for example) noise- or space occupation levels, which 

allows him to decide where on the floor to look for a place to work.  

A busy place, for example, can be rather distracting where insight in noise levels would tell 

the user that it is in fact crowded in a certain space, where he is then able to see where he 

could find a quieter spot. 

 

Short said, the added value for the end users is that, with this concept, enabled to find a 

place to work according to their personal preferences. 

 

  



 

 

Prototype 

The prototype consists of 2 parts: A physical and a digital part. The physical part is a fire 

extinguisher with a 3D printed sensor hub, and the digital part is an app that shows the 

processed data of a building. 

 

Fire extinguisher (physical) 

This prototype is currently made up of a 3D printed scale model of what is seen in the image 

below. The model consists of a base (the “Smart Hub”) with 3 sensors, with a possible 

microcontroller (Arduino). The sensors at this point are dummies, since the data that will be 

collected is yet to be made definitive, which also counts for the base model: it needs to be 

adjusted for the definitive sensors and equipment that will be used. The fire extinguisher itself 

will be a real, but depressurized fire extinguisher. 

 

The physical prototype is engineered in such a way that it is easy and cheap to manufacture, 

and also very user friendly for those that need to install the sensors into the fire extinguishers 

“smart-hub”), and is burglar proof after it has been installed. 

 



 

 

 

The app (digital) 

The app will provide insight in the gathered and processed data which is made available to 

the end users and customers. At this moment the app is under development as a dummy-

app, which essentially means that there is no real data being processed, but only represents 

the intended end result.  
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Concept 

Every building is obliged to be equipped with a safety infrastructure to aid the people in the 

building in case of emergency. At the moment of writing, this infrastructure and the products 

that make it up are only active when a real emergency occurs: A fire for example. The Safety 

Network requested a concept and solution to make this infrastructure useful, even when 

there is no emergency at hand. 

 

The concept thought up by the project group is one where the customers benefit from the 

addition of ‘smart’ to the safety infrastructure, which will be elaborated on further down the 

document: By gathering different types of useful data, the customers can increase their 

overall facility management efficiency and reduce costs. 

 

The concept is to add sensors to either of the products within the safety-infrastructure, which 

will make this data gathering possible for the customer (and end users) that are regarded. 

The concept allows for some degree of personalisation according to the customers’ 

preference, which is made possible by of the modularity of the concept.  

 

This modularity aims means that different types of sensors can be chosen, and even 

different amounts of sensors. The product that is focused on during the concept phase of 

this project is the fire extinguisher.  

 

The concept-product concretely consists of a fire extinguisher that is equipped with different 

types of sensors that are connected through LoRa, which allows the app to give insight to the 

data that is gathered. Examples of data that can be collected are:  

● noise  

● temperature 

● light 

● people present in a room.  

 

During this week a meeting with Sander from TSN was carried out. During this meeting the 

focus of the project was discussed. In our business model there are three main actors. TSN, 

the facility manager (the customer) and the people who work in the company (the users). 

Sander pointed out that the concept, as for today, is not centered in any of these actors. After 

some discussion the decision made was that, for this first sensor, the focus should be on the 

customer and saving money for him, as that is the way our product will get into offices. 

Therefore the goal of this data is to help the customers to reduce unnecessary costs. The 

second decision made during the meeting with Sander is that for demo day we will only 

present one sensor, however this sensor will be fully developed and completely clear 

conceptually, that is, to help save money for customers. 



 

 

The added value for the customers is that the concept can in fact result in higher profits by 

reducing recurring costs. The cost reduction can be realized by increasing overall efficiency 

of certain facilities within the building, for example: the customer has insight in the usage of 

different areas within his building, and can adapt the cleaning schedule to clean only the 

places that in fact require cleaning. This will reduce costs of cleaning. 

Another way to reduce costs is insights in usage of electricity. By these insights it’s possible 

to see what parts of the building are using a lot of energy in compare to the other parts of the 

building. Adapting these parts of the building by using less energy will reduce costs and 

makes your building more green.                     

 

Done: 

-A Meeting with Sander from TSN, to talk about the midterm concept and the future plan.  

-A meeting with GOM, the cleaning company that works for the TU/e to get insights on the 

way of cleaning in big buildings. 

 

Future plan (what client wants and how we gonna do it) 

Focus: 

The client of TSN is the most important because they have to buy the product.  

 

We aim to have at least one sensor working as a means to create the whole view of the 

product, and how it will work. 

  

 

Plan: 

-Research the costs facility management hold and bring that in view  

-Friday 11/30: A Meeting in Houten at TSN to test an show the concept in order to get 

feedback from TSN(people with experience in the field and a fresh view. 

-Meeting with MVGM, whom could help us with finding the Data most interesting to gather. 

-Meeting with a client from TSN in the facility management field, to test our assumptions of 

reducing costs for this company. 
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The main assignment during this week was validating our design decisions with TSN. 

Wednesday we met with Oscar, a technical supervisor of various facilities in the shopping 

mall sector. This meeting was very helpful, as it opened our eyes to new solutions. We had a 

very specific problem statement which led us to a very specific solution, but this point in the 

project was ideal to look at broadening our concept, and the meeting with Oscar did just that. 

He showed us the perspective of a facility manager who had responsibility on other kinds of  

buildings and he stated that our data would be very useful to him, as he has to manage 

multiple buildings and can not know everything about every building on his own. A thought he 

came with whas: knowing which parts of the mall have more people is essential to define the 

prices of the different spaces.  

 

With this new information we modified our concept and broadened it a bit. This new broader 

concept was presented to TSN. We met with the product developer, the person in charge of 

placing the products in buildings, the sales responsible and the protocol manager. This 

meeting felt like our biggest goal, our own personal demo day. And we are very satisfied 

about it. The meeting was very smooth and the client was pleasantly surprised with our 

project. They think that the idea can be taken forward. They agree that we should focus on 

technical/facility managers as if now. We also learnt that feasibility is more important that 

prices, as with these big companies small price differences like ours are generally no 

noticed. If the facility manager decides that he needs our product, he/she will decide. 

 

After receiving all this input we went forward to define our concept further, visualizing the 

implementation of our sensors to the other fire safety products. For demo day we plan to 

present a functioning prototype for the fire extinguisher and a sketch planning showing how 

these sensors will be placed in other products. 

Future plan  

Our main challenges now are the following: Finishing the final prototype, that means working 

on its technical aspects, programming and electronics. Exploring how sensors will be 

implemented to other products. Defining how the sensors will add value to facility and 

technical managers (really concrete the concept and market). 

 

With all these aspects sorted out we should be able to achieve a very satisfactory final demo 

day. 

 

 

 

 

 

At Imprevo we got an unexpected fire safety course: 



 

 

 

 


