
  

 
 

The Learning from Different Product 
Development Processes in the 

Development of an Atmospheric Water 
Generator 

 

 

 

 

Erik Dahlbeck 

 

 

  

Master of Science Thesis 
Stockholm, Sweden 2008 

 





The Learning from Different Product 
Development Processes in the 

Development of an Atmospheric Water 
Generator 

 

by 

Erik Dahlbeck 
 

Master of Science Thesis MMK 2008:44 MCE161 
KTH Industrial Engineering and Management 

Machine Design 
SE-100 44  STOCKHOLM 



 

 



 

 

 Examensarbete MMK 2008:44 MCE161 

 
Erfarenheter från Olika 

Produktutvecklingsprocesser vid Utvecklingen av 
en Atmosfärisk Vattengenerator 

  Erik Dahlbeck 

Godkänt 

2008-06-11 

Examinator 

Lars Hagman 

Handledare 

Anna Hedlund-Åström 

 Uppdragsgivare 

Immerse Global 
Kontaktperson 

George Alvarez 

Sammanfattning 
Detta examensarbete genomfördes vid Institutionen för Maskinkonstruktion på Kungliga Tekniska 
Högskolan i Stockholm i samarbete med Lunds Tekniska Högskola, Luleå Tekniska Universitet och 
Stanford University. Vid Stanford University genomfördes ett globalt produktutvecklingsprojekt ingående 
i kursen ME310. Projektet initierades av det amerikanska företaget Immerse Global vars vision var att 
utveckla en ny typ av Atmosfärisk Vattengenerator, en produkt som tillvaratar fukten i luften och 
omvandlar den till rent dricksvatten. Projektet sponsrades delvis av Product Innovation Engineering 
program, ett svenskt program som jobbar för att stärka förmågan till innovativ produktutveckling. 
 
Parallellt med det globala projektet studerades dess produktutvecklingsprocess för att kunna göra 
jämförelser med en produktutvecklingskurs på Kungliga Tekniska Högskolan benämnd IPU. De två 
kurserna påminner mycket om varandra i flera avseenden, syftet var att identifiera de olikheter som finns i 
de två tillvägagångssätten, dess omständigheter och hur detta påverkar det slutliga resultatet. 
Observationer har gjorts av de två kurserna i form av deltagande i kursen ME310 och Immerse Water 
projektet (07/08) samt deltagande i kursen IPU genom projektet Excludo (05/06). För att styrka 
observationerna gjorda i de två kurserna gjordes ett frågeformulär som besvarades av studenter i vardera 
kurs samt att projekt från tidigare år studerades. 
 
Resultaten av de två produktutvecklingsprocesserna kom även att bero mycket på omgivande faktorerna 
som reflekterades i det slutgiltiga resultatet, atmosfären i USA och främst Silicon Valley gentemot 
atmosfären i Skandinavien och Sverige.  Projekten i ME310 var mer riskfyllda och mindre styrda i form 
av en öppen problembeskrivning, resurser i form av pengar och projektmedlemmar som kompletterade 
varandra resulterade i många fall i en produkt som särskiljde sig från de existerande produkterna på 
marknaden. Projekten i IPU kom att avspegla det lite mer försiktiga tillvägagångssättet och den mer 
stängda uppgiftsbeskrivningen. Mindre frihet och mer struktur resulterade i en produkt som kan ses som 
en modifiering av en redan befintlig produkt på marknaden, hög kvalitet och nära fulländighet. 
 
De skillnader som identifierades mellan de två kurserna handlade mycket om hur, när och vad för 
metoder i produktutvecklingsprocessen som prioriterades. ME310 lade tyngden på kreativitet, det mesta 
styrdes för att främja en så innovativ slutprodukt som möjligt. IPU inriktade sig mer på struktur och 
styrning av projektet för att kunna leverera en så kvalitativ och funktionell slutprodukt som möjligt. Det 
går inte att säga vilken produktutvecklingsprocess som är bättre än eller sämre än den andra utan det 
handlar om vad som vill uppnås med ens resurser. Det är mycket möjligt att de två olika arbetssätten kan 
kombineras för att främja en så innovativ och utvecklad slutprodukt som möjligt. 
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Abstract 
This Master of Science thesis was completed at the Department of Machine Design at the Royal Institute 
of Technology in Stockholm in collaboration with Lund Faculty of Engineering, Luleå University of 
Technology and Stanford University. At Stanford University a global product development project was 
realized as part of the course ME310. The project was initiated by the American company Immerse 
Global whose vision was to develop a new type of Atmospheric Water Generators, a machine that absorbs 
the moisture in the air and via a water system transforms it to pure drinking water. The project was partly 
financed by the Product Innovation Engineering program, a Swedish research and development program 
for increased innovation capability in organizations. 
 
In parallel with the global project in the ME310 course the product development process was studied in 
order to compare it with a product development course at the Royal Institute of Technology, IPU. The 
two courses are similar to each other in several aspects. The purpose was to identify the differences that 
exist in the two procedures, the circumstances and how this will affect the final result. Observations were 
made over the two courses as a member of the Immerse Water project (07/08) in ME310 and as a member 
of project Excludo (05/06) in IPU. To verify the observations made over the two projects a questionnaire 
was made and answered by students in each course, projects from previous years were also studied. 
 
The results of the two product development processes also depend a lot on the surrounding and its 
circumstances, which will come to be reflected in the final result, the atmosphere in USA and especially 
in Silicon Valley versus the atmosphere in Scandinavia and Sweden. The projects in ME310 contain a 
higher risk and are less controlled by the companies as a consequence of an open assignment, resources in 
appearance of money and a team with competent students complementing each other with different 
backgrounds. This resulted in many cases in a product new to the market. The projects in IPU came to 
reflect the more cautious way of working and with a more strict assignment. With less freedom and a 
more structured cross-functional way of working, it resulted in a product that can be seen as a 
modification of an already existing product with high quality and close to perfection. 
 
The differences that were identified in the two courses were much about how, when and what kind of 
methods in the product development process that were prioritized. In ME310 a lot of effort was given to 
stay creative in order to enhance the level of innovation of the final product. In IPU the focus was more 
on structure and control in order to deliver an end product of high quality and functionality. The two 
product development processes are known to work and have advantages and disadvantages over each 
other. It is more a question of what you want to achieve with limited resources. It would probably have 
worked to combine the two different processes to achieve an innovative and well-developed product. 
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Glossary 
Product Development Process 
Benchmarking – A process used when developing new products or upgrades to current ones, it 
involves looking at competitors products to find strengths and weaknesses. 
 
Brainstorming – A group creativity technique designed to generate a large number of ideas for 
the solution to a problem. 
 
Needfinding – The idea of finding needs instead of solutions is to avoid limiting the design field 
and keep all possible solutions open for consideration. 
 
Technology 
Dehumidifier – A machine that reduces humidity in air. 
 
Desiccants – Hygroscopic substance that adsorbs or absorbs water. 
 
Relative Humidity – Ratio of the partial pressure of water vapour in a gaseous mixture of air 
and water vapour to the saturated vapour pressure of water at a given temperature 
 
Vapour Compression Cycles – By adding energy the vapour compression cycle transport heat 
from a lower temperature source to a higher temperature source. 
 
Miscellaneous 
IPU – Integrated Product Development 
 
KTH – The Royal Institute of Technology (Kungliga Tekniska Högskolan) 
 
LTH – Lund Faculty of Engineering (Lunds Tekniska Högskola) 
 
LTU – Luleå University of Technology (Luleå Tekniska Universitet) 
 
ME310 – A graduate level course at Stanford University, in which Stanford teams collaborate 
with universities from other continents and with a corporate partner. 
 
PIEp – Project Innovation Engineering Program 
 
SU – Stanford University 
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1. Introduction 
This chapter will give the reader a clear view and understanding what lies behind the thesis and 
its purpose. The methods and the delimitations followed by the Immerse Water project and a 
short disposition of the thesis are finally presented. 

1.1 Introduction 
This paper summarizes the master thesis The Learning from Different Product Development 
Processes in the Development of an Atmospheric Water Generator written by Erik Dahlbeck. 
The master thesis is the final part of the Master of Science and Engineering degree in Mechanical 
Engineering at the Royal Institute of Technology in Stockholm, Sweden. 

1.2 Background and Problem Definition 
Developing new products is something that has been going on forever, new technologies making 
it possible to reach further than people ever could have dreamed of. With new technologies 
comes more complexity and the product development process becomes more and more essential 
to achieve the project’s goal. 
 
Product development is used to describe the complete process of bringing a new product or 
service to the market. Depending on the many different development projects many models and 
methods can be used, the methods supplied must be unique for every project. Different projects 
and circumstances make the selection of methods very important and unique for each project.  
 
This thesis was made parallel with the course ME310 at Stanford University in Palo Alto, 
California. ME310 is a graduate level course in which Stanford student teams collaborate with 
academic partners in Europe, Asia and Latin America on product innovation challenges 
presented by global corporations. Teams take projects all the way from defining design 
requirements to constructing functional prototypes ready for consumer testing and technical 
evaluation. Projects typically combine aspects from sustainability, automotive, medical, 
communication, and user interaction. 
 
The corporate partner Immerse Global is a company with a vision in mind. Together with the 
Design Team, ten students from Stanford University (SU), the Royal Institute of Technology 
(KTH), Luleå University of Technology (LTH) and Lund Institute of Engineering (LTU), the 
Immerse Water project was formed. During 30 weeks the Design Team was set on the task to 
design a new generation Atmospheric Water Generator (AWG) to harness nature’s most 
abundant resource: Air. 
 
Working with product development for the last couple of years in different projects has given a 
good insight in the working process. A number of different methods have been used on the way 
to achieve the project goals. This thesis is part of the development of the AWG, with focus on 
the product development process. The Immerse Water project will work as a reference project 
and illustrate the result of the product development process. 
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In ME310 the major focus during the product development process is on “learning by doing”, 
using prototypes as their tool. Prototypes are important since they make it possible to 
communicate ideas, functions, user interaction etc. and they also serve to test what will work and 
what will not work. Building and testing prototypes is very time and money consuming. 
Therefore it is important to be aware of the purpose of the prototype, what answers and questions 
to be addressed. 
 
A similar course to ME310 is Integrated Product Development (IPU), at KTH, Stockholm. A 
team based course working with product development among a corporate partner with its 
purpose to deliver a solution to a given product development problem. The basic idea of 
Integrated Product Development is to integrate all different development divisions in a company 
to obtain a multifaceted product that takes all aspects of the development process under 
consideration already from the project start up. 
 
The two different processes do have numerous similarities and methods in common used during 
the development of the product, the difference is, when they are implemented, and how they are 
prioritized. Different projects with different circumstances require different development 
processes, the question if how they will affect the final product and result. 

1.3 Purpose and Objectives 
The intention of the thesis was to analyse and evaluate the two working processes and the results 
from them, making it possible to answer the question, how different circumstances and selection 
of working process can affect the final result, the advantages and disadvantages. While working 
on the Immerse Water project, the product development process used in ME310 was analysed 
and compared to the working process being used at KTH in IPU. Figuring out why or why not it 
went like it did and the parameters along with the circumstances affecting it.  

1.4 Method 
In order to gather all the information needed for the thesis work, both the technical and the 
analytical, a wide information research had to be made. First out was a literature study, to easier 
understand and be able to answer the questions addressed in the problem definition. To see how 
the theory actually were implemented and used in the project a lessons learned with observations 
were made over the Immerse Water project. Side by side with the observations, questionnaires 
with related questions were addressed and answered by the projects team members, a wider 
perspective of the situation was provided also by studying related projects and its final results. 
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1.5 Delimitations 
Immerse Global and the CEO, George Alvarez, presented the assignment to the Design Team in 
early November 07. Their vision were rather unrealistic, 30 weeks was given to come up with a 
market leading product ready to manufacture. Due to uncertainty from the liaison and due to the 
time limitations there had to be some delimitation. As time went by the liaison realized that it 
was almost, if not, impossible to fulfil all the demands they asked for. The assignment was 
changed and also the target market, from helping the third world, to healthy people in the United 
States. Even some technical aspects had to be left out, such as, renewable energy source, the 
design of the machine and the user interface. 
 
With the new information in mind, time and focus could be on the main assignment. Developing 
a machine that produces water in areas with a low relative humidity across the US. The main 
reason for the market selection was according to George Alvarez, if you want to succeed, you 
have to make it on the US market, which is where the money can be earned. When you have 
money you increase your market to the UK, the Middle East and then Asia and Africa. 
 
With a clear view of the target market and the technical aspects time were also spent on 
analysing the product development process. To keep it within a realistic time frame, two courses, 
ME310 and IPU were studied, eight projects, divided equally over the two courses, were 
analysed. The questionnaires were answered by team members from the Immerse Water project 
as well as other projects in ME310 and IPU, a total of 20 questionnaires were answered. 
 
A great part of the thesis will be based on the author’s personal experiences, as a former member 
of a IPU project, Excludo (05/06), and as a present member of the Immerse Water project in 
ME310. With both the courses experienced, observations and reflections made during the 
product development will work as the framework of the thesis. 

1.6 The Immerse Water Project  
Lack of safe drinking water and sanitation is the single largest cause of illness in the world today, 
one out of every three persons on the planet currently lacks reliable access to fresh water (Vanity 
Fair, 2007). With the increasing water pollution and global warming, the conventional sources of 
pure water are fast depleting and increasingly proving inadequate to feed the needs of the vast 
global population. Also, due to their inherently fixed nature, the water generated from the 
traditional sources, rivers, lakes and ground, need to be transported over long distances before 
final consumption. This increases costs and requires immense amounts of energy. 
 
There is an urgent need to develop an alternative source of fresh drinking water that is 
universally available and able to reliable meet the vast global water needs. Creating a new 
sustainable pure water solution would not only save millions of lives but also raise the quality of 
human life. A solution that could cope with extreme conditions where there is very little ground 
water, no reliable energy source, extreme variation in temperatures and humidity would also 
prove beneficial in disaster management and for military purposes in remote locations. 
 
Atmospheric Water Generators have been addressing the need to provide pure drinking water for 
the past two decades. However the design, presently in vogue, has a limited applicability. The 
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present technology is not a reliable option in adverse climatic conditions, like low relative 
humidity and extreme temperatures. 
 
The Immerse Water project intention was to design and develop a new generation AWG that is 
able to produce up to 20 litres of water daily in various climate conditions, and can deliver water 
in conditions even below 30% relative humidity. The machine should produce great tasting water 
and be energy efficient, less than a 1000 W. The product should also be portable and have a new 
design that creates surplus value, see figure 1. 
 

 
Figure 1: Three major project focus areas. 

1.7 Disposition 
The thesis is divided into 8 chapters, starting with an introduction and the background to the 
thesis in chapter 1 followed by the working procedure in chapter 2, and the theory to understand 
the thesis in chapter 3. The Immerse Water project is presented in chapter 4, followed by the 
Empirical Studies in chapter 5, and finally the analysis, the conclusions and my point of view of 
the thesis in chapter 6, 7 and 8. 
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2. Method 
In this chapter the research procedures for the thesis and for the Immerse Water project are 
presented which include the line of action, the data collection and finally reliability and validity 
are discussed. 

2.1 Line of Action 
Three different sources of information have been used throughout the thesis. The method used 
was preliminary a lessons learned focusing on the Immerse Water project, supported with a 
questionnaire answered by totally 20 students in the two courses and as a complement totally 
eight projects from previous years (05/06 and 06/07) in ME310 and IPU were analysed together 
with some literature. In addition to the sources mentioned, my own experience and knowledge 
from product development projects as well as discussions made with other students and teachers 
have been useful when developing an understanding of the problem. 
 
The lessons learned made over the Immerse Water project gave detailed information concerning 
the participants, the project, the development process, as well as the final result of the project. 
Together with my own reflections, both as a member of the Design Team and an observer, as 
well as a former member of an IPU project, the information gathered work as the informational 
ground. 
 
Next to the observations made throughout the two different projects, a questionnaire was made 
and answered by 10 students in each course, see appendix 1. Students with different nationalities, 
cultures, educational backgrounds and projects gave an interesting mix of answers and ways of 
seeing things. The questionnaire had its focus on the development process and how the student 
experienced the project as well as their thoughts regarding the final result of the project and 
course. 
 
To strengthen the result given by the case study and the questionnaire eight projects in the two 
courses from the year of 05/06 and 06/07 were analysed. It had its focus mainly on the problem 
statement and the end product, what might have affected it, how creative and innovative the final 
result was. Beside the empirical studies presented above, a literature study was made and focused 
on the technical aspects regarding the AWG and traditional product development literature, the 
references are from articles, Internet and books. 
 
The Immerse Water project, which was a big part of the thesis, came across numerous of 
methods on the journey to achieve its goal and develop the AWG. 
 

• Benchmarking 
• Brainstorming 
• Concept Selection 
• Literature Study 
• Needfinding 
• Prototyping 
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The literature study gave an early understanding and of the problem and the benchmarking, 
brainstorming, concept selection, needfinding and the prototyping made it possible to investigate 
different techniques and go on with one, to achieve the final goal with the project. 

2.2 Data Collection 
The information for the thesis was collected from three different sources. A lessons learned, a 
questionnaire and an analysis of projects from previous years together with literature to 
strengthen the results. 

2.2.1 Lessons Learned 
Reading in literature is one thing, but observing a real project on your own, and be able to make 
your own observations and get your personal reflections of the project is a complete other thing. 
A lessons learned is not a specific method, but it is a good way to gather notes and to make an 
analysis over the project observed.  
 
The experience of a real product development project with all its problems and situation, 
observations were made with focus on the Immerse Water project, the information was 
summarized in the lessons learned, see chapter 5.1. The focus in the lessons learned was on the 
project group, the project, the product development process and the final result. Observing how 
things correlate with each other and how it will affect the final result.  

2.2.2 Questionnaires 
The purpose with the questionnaire was to come in contact with students and by letting them 
answer the questions, how and what they felt regarding their projects. Every project is unique 
and so is also every student, each student will see things from different perspective then their 
colleagues. It gave the students the possibility to share their thoughts, and contribute to the thesis 
with their point of view. The questionnaire also strengthened the observations made by the 
author in the lessons learned, showing that the observations made were not just accidental 
coincidences but actually was repeated in several other projects. 
  
Twenty students in ME310 and IPU answered the questionnaire with focus on the product 
development process and the final result of their project. The students had different nationalities, 
background, education-level and experience with product development as well as working in a 
team-based project. The questions focused on the project planning, management, the final result 
of the project and what the students thought regarding the development process and how it 
actually was. 
 
The questionnaires were first analysed course by course, to get a better understanding of the 
students, and their way of seeing things, and then against each other to find out the differences 
between the two courses.  
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2.2.3 Previous Projects 
It is hard and time consuming to observe several different projects and their work during the 
actual working process, therefore projects made during previous years in ME310 and IPU were 
analysed. This will not give the same answers as when studying the working process and when 
actually observing a project, but it will give a clear view of the project in a short version. With 
several projects it is easier to find projects different from the others and the possibility to find out 
why some achieve a better result than others. 
 
Eight projects were analysed to get a deeper knowledge and understanding of the product 
development process. The main focus was on the problem statement and the final results, to see 
which methods and circumstances that affected the result and in what way. This was the only 
way to actually see the final results from the different projects to keep it in a realistic time frame. 

2.3 Reliability and Validity 
When making a scientific report it is import to use the right methods that are suitable for the 
assignment, and that they are performed correctly, to maintain a high reliability and validity. It is 
also important to stay focused on the right questions that are appropriate for the subject of the 
thesis. 
 

“Reliability is the extent to which an experiment, test, or any measuring procedure 
yields the same result on repeated trials.” (www.colostate.edu, 2008). 

 
“Validity refers to the degree to which a study accurately reflects or assesses the 
specific concept that the researcher is attempting to measure. While reliability is 
concerned with the accuracy of the actual measuring instrument or procedure, 
validity is concerned with the study's success at measuring what the researchers set 
out to measure” (www.colostate.edu, 2008). 
 

Most of the information presented in this thesis is based on the author’s personal experience and 
observations complemented with inputs from students and teachers. The reliability would 
increase including more observations and interviews and could be used in a more scientific 
perspective. It is meant to work as a source of inspiration for students and teachers, to see how 
you can learn from your own experiences and how the different working processes and 
circumstances can be used and implemented in projects. This thesis can be seen as a start to a 
more scientific investigation with a rather high validity thanks to the different methods being 
used, both the theoretical and the empirical, the validity could have been improved with more 
observations and interviews. 
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3. Theory 
To understand the thesis, the theory behind it is presented in this chapter. First the product 
development process followed by the differences in the two courses, and the basic technical 
aspects making it possible to understand the development of the AWG. 

3.1 Product Development 
Product development is a set of activities beginning with the perception of a market opportunity 
and ending in the production, sale, and delivery of product (Ulrich & Eppinger, 2003). It is an 
interdisciplinary activity requiring contributions from marketing, design and manufacturing. The 
product development process help companies to identify needs of customers and to quickly 
create products that meet these needs and can be produced at low costs, it guides the developer 
towards a structured method for a successful product development. If a product can be produced 
and sold profitably it can be seen as a successful product. There are a few other aspects to 
consider when evaluating a product. Producing a product with high quality at a low cost, keeping 
the development time and cost down, and final the firm’s development capability. 
 
The choice of product development process depends on several aspects, the type of product, its 
complexity, the size of the company, time frame, if it’s a completely new product or just some 
improvements of an existing product etc. There exist as many as 600 different methods and 
models presented in literature (Nijssen & Lieshout, 1995). Most of them are linear for usability 
reasons, but there exist some that attempts to capture the iterative aspects of product 
development and innovation.  
 
The main activities in ME310 and IPU as with most product development projects are the same. 
The organization and planning, making it possible to structure up the work and avoid early 
mistakes. Identifying and get to know the market and its costumer, what they want and what they 
don’t. Even the most different product development project have one thing in common, the 
problem solving, depending on the project the concept development phase will include different 
methods, such as brainstorming, benchmarking, needfinding, prototyping etc. At last when the 
final concept is selected it has to be tested, designed and manufactured. The main different is the 
time being spent on each activity and when, as well as how they are being performed. A typical 
product development process can be shown in figure 2, the one described reminds very much of 
the one used in IPU and ME310. 
 

 
 

Figure 2: The product development process (Ulrich & Eppinger,2003). 
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With more complexity and higher demands on the product comes the need of an effective 
product development process. To be able to fulfil the demands from the market it’s common that 
companies go towards a more systematic, an integrated process including construction, design, 
manufacturing and marketing. The integrated way of working with cross-functional teams leads 
to a more controlled process. The possibilities to decrease the development time and avoid late 
changes and modifications with the product that cost a lot of money (Johannesson, Persson & 
Pettersson, 2004). 
 
The basic idea of Integrated Product Development is to integrate all different development 
divisions to obtain a multifaceted product that takes all aspects of the development process under 
consideration already from the project start up. There are many advantages when working 
integrated when developing a product. For example, the approach often contributes to higher 
efficiency and focus, reduced time-to-market, continuous documentation as well as a structured 
process won’t let important activities be left out, compared to more traditional ways of working. 
 
While working with a systematic process there are some disadvantages to be aware of. For 
example, the approach often contributes to more documentation and administrative activities, 
less creativity and innovation, time consuming, and it is important to have in mind that every 
problem is unique, it is impossible to use the same methods on all of them without modifications 
(Nijssen & Lieshout, 1995). Spending a large amount of time in the early phases of a project is 
supposed to save time and money by making it right from the beginning and avoid late changes 
(Johannesson, Persson & Pettersson, 2004). 

3.2 The Differences Between ME310 and IPU 
Just by glancing on the surface on a ME310 and an IPU project there are a lot of similarities and 
it can be hard to tell what exactly it is causing the differences. A product development process 
that reminds of each other, the different phases and methods being used are the same, as well 
with several other aspects. To get a better understanding of what it is causing the differences in 
the two courses the following five subchapters will describe the most important factors making 
the projects to be as dissimilar as they are in real life. 

3.2.1 The Projects 
Just by looking at the start-up of the projects it is possible to identify several circumstances that 
are different in the two courses. These differences set their print on the working process and the 
final result. 
 
By taking a look at the liaisons and the problem statement given to the students in the two 
courses there are some clear variations. The companies in ME310 tend to be in a world-leading 
position and by working with SU and their students they want new innovative ideas and 
products. The problem statement is often very open, and the students have the freedom to 
redefine the project, it is purposely phrased broadly to challenge the students to determine and 
isolate a particular opportunity for innovation (Skogstad, 2006). In IPU it is stricter and the 
liaison often comes with more demands on the product, what it should do and what it shouldn’t 
do, and in which environment it should function. You are under more control by the liaison and 
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you are more or less not approved to go out of the problem statement and come up with other 
ideas.  
 
Even the contact persons at the different companies do come with different backgrounds and 
from different divisions in the companies. For example in IPU you are most likely to be working 
with a person in charge, and an expert on the technology, while in ME310 it is more common to 
cooperate with a person from human resource or marketing. 
 
The ME310 is a global team-based course, students being spread out all across the world within 
different time zones that will make it hard to communicate, which will lead to misunderstandings 
and mistakes. To be able to communicate face to face every day as in IPU there is so much time 
to save and misunderstanding to be left out. Communication is often said to be one of the most 
important things in projects and not having the possibility to communicate with the person you 
are seeking whenever you want is a big disadvantage. 
 
Money talks and this is not an exception. The different economic situation in the two courses is 
huge and this will of course set its mark on the project and how it can be carried out, what can be 
done and what can’t, it is always a question about time and money. In ME310 each team will 
have a travel budget and a prototype budget, the prototype budget is approximately $30.000 - 
$50.000, depending on the size of the team. To compare this with a project in IPU that 
practically doesn’t have a budget at all, it is easy to figure out that with this kind of difference in 
the budget it is possible to take the project in complete different directions. 

3.2.2 Team Formation and Project Management 
During the first phase of the two courses the team were divided and allotted to different projects. 
In ME310 this was made with help of a research made by D. Wilde to compose balanced teams, 
the likelihood of a successful outcome of the projects is increased by forming teams consisting of 
members with complementary roles, a plurality in viewpoints and a neutral manager (Wilde, 
2005). While in IPU the team was formed more randomly with teams of 16 students equally 
divided between the genders. Looking at the teams in the two courses, the ME310 teams contain 
students with a much broader background and different background then the ones in IPU. The 
exceptional diversity within the ME310 teams has been demonstrated to correlate highly with 
team innovation, and it is one of the core variables in the ME310 course (Skogstad, 2006). 
 
As mentioned above, the problem statement in ME310 is more freely described than the one for 
the IPU students. On the other hand can the working process be seen as more freely in IPU.  The 
students have more responsibility and you learn by your mistakes. In ME310 you will not have 
the same possibility to work and do what you feel like. The tight choreography of design 
deliverables, prototyping iterations, testing, periodic presentations will decrease the possibility to 
work, as you may have wanted in the different phases of product development. The purpose with 
all the deliverables is to help the teams to structure their work, to ensure that results remain with 
the company’s expectations and to take the project forward. 
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When looking at the project management there is another big difference. In ME310 there is no 
team leader, everyone are at the same level and have the same role, while IPU uses one or two 
team leaders throughout each project. If the assignments in ME310 can be seen as open, the 
working process is not, and the Teaching Team will act as one kind of an unofficial team leader, 
coming with advice and guiding the team towards the end of the project. Each team have 3-5 
teachers and a coach, 2 full professors, one consulting professor/technical specialist and three 
teaching assistants and a coach, the coach is a team resource with professional experience within 
the area (www.stanford.edu, 2008). Every week there is a Small Group Meeting (SGM) and at 
some occasions a Large Group Meeting (LGM), with the faculty at SU and in some cases with 
Design Teams from other projects. The Design Team presents what they have done during the 
last week and the Teaching Team will come with their point of view and inputs, this is also made 
to ensure continuous progress in the project. 
 
With a broader individual and a team responsibility in IPU, both in a matter of project 
management and planning, there is one PhD student from the university devoted to the project. 
The PhD student is not a coach but more like a professional adviser that will make sure you don’t 
take the wrong way and avoid bad decisions, even though he or she is standing in the background 
observing the progress. 

3.2.3 The Culture 
SU is located in Silicon Valley, a region in Northern California, known for its high-tech industry, 
its entrepreneurial spirit and the enormous number of ideas and innovations created. In Silicon 
Valley there is a high density of successful companies, Google, Apple, Hewlett Packard, 
Facebook, IDEO and Cisco Systems for example. In fact that 10% of all inventions filed in 2003 
with the US Patent Office originated in Silicon Valley (Joint Venture, 2005). The atmosphere in 
San Francisco and especially in Silicon Valley is unique, there is a mentality like no other, “just 
do it and do not be afraid of failure”, this is the basis of much of the value created in area 
through innovation, this mentality is an innovation method that is called Design Thinking 
(Skogstad, 2006), innovate and take risks. 
 
Even the students at SU are among the top in the world and what they are doing are an important 
part of Silicon Valley. Stanford students have built up several successful companies in Silicon 
Valley. Despite this the atmosphere at SU is very relaxed, Larry Leifer the head professor of the 
course is a typical example of this, a professor walking around in a Hawaiian shirt, everyone 
knows who he is, and Victor Sheinman, the inventor of the first computer controlled robot. With 
teachers with this authority the students have a lot of respect for them but still there is an open 
relation between student and teacher. 
 
At SU you are encouraged to think outside the box, far outside the box, and it is not the biggest 
thing in the world if you fail to achieve your goals. If you fail you have learned something and 
are ready for new challenges, it is better to try and fail then not to have tried at all. All this is 
reflected in ME310, SU and Silicon Valley. One good example is the prototyping activities held 
in ME310. Prototypes let you try something new and do not be afraid of failure. If you fail you 
could just try something different. 
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3.2.4 The Main Activities 
As mentioned in chapter 3.1, the product development processes in the two courses are similar to 
each other, the differences comes when looking at how much time is spent in each phase. IPU 
spend a lot of time in the first phase with project management and planning. If you plan you 
project well, there is a lot of time and money to be saved later on in the project, all late changes 
are expensive changes. 
 
Planning does exist in ME310, but it is not prioritized, much more focus is on the main activity, 
prototyping. Prototypes are being built throughout the whole project, starting with rough 
prototypes making it possible to play with ideas and create possibilities, “the best way to get a 
god idea is to get a lot of ideas.” (Linus Pauling).  With the large number of iterations the team 
are given a lot of chances to succeed and see the problem from many angles and learn from 
previous mistakes (Skogstad, Currano, Leifer, 2008). In Design Thinking the activities that leads 
to innovation is prototyping and testing solutions early in the projects that will help to come up 
with ideas. Prototyping is the language of innovation, it will let you fail early to succeed sooner 
(www.IDEO.com, 2008). The prototyping culture is much about “trial and error”, and the “just 
do it do not be afraid of failure” mentality (Skogstad, 2006), testing models and prototypes are 
seen as crucial to come up with a solution as well in the learning process. 
 

“The goal of prototyping is to challenge certain assumptions you have about 
your design by building certain aspects of the product and testing it on users, 
physics and/or yourself. A prototype ultimately should answer questions that 
you have about your design, and at the same time raise/answer questions that 
you never even thought about. A prototype is not a mock-up, which simply 
communicates the idea to other people. Before building a prototype ask "what 
is the question I'm trying to answer with this prototype?” (www.stanford.edu, 
2008) 

 
There are several advantages with prototyping, experimentation and learning, testing and 
proofing, communicating ideas, answer and raise questions, get an early understanding of the 
problem and it can give inspiration for further work. As with everything it do have its downsides 
in time and money consuming. In IPU prototyping, is more used to present your final product, 
the culture of companies that only build prototypes late in the process treats the prototype as an 
end product of thought, not as a partner in the thinking process (Schrage, 2000). The prototypes 
being used in the course ME310 during the development of the AWG with its description and 
purpose can be found in appendix 2. 

3.2.5 The Educational Goal 
Besides developing a great product it is least as important to educate the students and teach them 
to become better product developer. When working in a project the students will learn the 
process of problem solving in the real world, how to learn on their own, enhancing confidence 
and self-esteem. The students learn how to deal with failure and how to overcome obstacle, how 
to become unstuck and creative in life (Faste & Roth, 1998). Make them feel comfortable in the 
situation and with what they are doing.  
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The goal with IPU is to educate complete engineers. Engineers with full control on the product 
development, teamwork, project planning, management and stay creative (www.kth.se, 2008). 
The goal with ME310 is to educate the best product developer in the world, with focus on 
innovation, innovate and take risks. The course favours the educational priority of teaching the 
process of team-design over teaching of engineering tools and techniques (Skogstad, 2008). The 
differences are remarkable and can be related to the cultural differences and SU being one of the 
world’s best Universities when it comes to teaching students to be creative and believe in 
themselves. Overall it can be seen as the KTH students are more technically competent, giving 
more time to the theoretical and analytical parts of the project, while it is more important to be 
creative and be open for new way of seeing things in ME310.  

3.3 Atmospheric Water Generator 
To understand the technical aspects and the difficulties in developing the AWG, some 
clarifications has to be made regarding the thermodynamics and also to understand the technique 
being used in the final product, the following information is common for all the techniques, 
regarding which one you choose to go on with to extract water out of air. 
 
The amount of water in air is one of the most important factors when developing an AWG. 
Depending on the temperature, the RH level and the efficiency of the machine will tell how 
much air that must be processed in order to collect the right amount of water, see diagram 1. The 
absolute amount of water that air can hold without precipitation is a strong function of 
temperature. In areas with low temperatures, even if the relative humidity is high, there is little 
water in the air that can be removed. Therefore, one cannot expect the same machine to work 
with equal efficiency at both the Sahara desert and Arctic, even though the RH values may be 
identical in both places. 
 

 
Diagram 1: Variation of water vapour amount with temperature at different RH values. 
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The diagram is made with help of a Mollier diagram, giving the amount of water at different 
temperatures and RH levels. For example if there is a temperature of 25°C and an RH level of 
50%, you will get air containing approximately 12g water /kg air. This means that ∼2200 m3 of 
air has to be processed through the machine to receive 20 Litres of water per day, with the 
assumption that the machine’s efficiency is 100%. Too much air will lead to a lower efficiency 
of the machine and too little air won’t let the machine be able to produce the right amount of 
water.  
 
If you have too high RH level, you will feel all wet and it’s not good for machines because of 
corrosion, and too low is not good for your health. In a normal household there is usually an RH 
level of 40-50 %.  
 
Two techniques being used to extract water out of air are, one that absorbs or adsorbs the water 
and one that cools the air down to its dew point and make it condense. Depending on the 
technique being used, several other aspects have to be taken in mind. During the project 
numerous diverse techniques were investigated, Microwaves, Peltier Cooler, Desiccants Wheels, 
Liquid Desiccants and the Vapour Compression Cycle (VCC). They were all aspirants to the 
final product, the Liquid Desiccant Cycle (LDC) will be further looked in to in chapter 4.4. 
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4. The Immerse Water Project 
With the development process in mind, this chapter will present the final result of the Immerse 
Water project. What was made during the different activities and what results the different 
methods actually delivered. For a more detailed version of the journey from day one to the final 
product, see the final documentation of the Immerse Water project. 

4.1 The Product Development Journey 
The project reached over 30 weeks and three quarters, fall, spring and winter. Each quarter had 
its own assignments to take the project in the right direction towards a fully functional prototype 
and a well-documented project. The main activities during the different quarters can be 
summarized in: 
 

Fall    Winter   Spring 
Kick-off at Stanford  Design Team to KTH  Immerse Global to KTH  
Planning   Planning   Planning 
Literature Study  Needfinding   Needfinding 
Benchmarking   Brainstorming   Prototyping 
Prototyping   Market Study   Concept Selection 
Documentation  Prototyping   Trip to Stanford  

     Documentation  Documentation 

4.1.1 The Fall Quarter 
The team started with a ten days long kick-off at SU. The team were introduced to each other, 
the liaison and the ME310 faculty. Each team had a Teaching Team, with experience from 
earlier projects, who would work as coaches and guides throughout the project. A short 
introduction was held by Immerse Global, presenting the background and the goals with the 
project. To increase the team spirit and motivation a couple of activities were held both on and 
off campus. 
 
The team was also introduced to the Loft, the room where most of the activities took place, and 
also where all the ME310 Stanford students have their working space, see figure 3. Each team 
have their separate area that they can decorate after their own wish. There were also common 
areas for all teams, with couches and tables. The Loft resembles more to a design studio than a 
classroom, the Loft also has a variety of basic hand tools and building materials for prototype 
construction to support the project and stimulate creativity. Every Thursday evening a social 
hour with food and drinks are held at the Loft, also called SUDS, an acronym for Slightly 
Unorganized Design Session. It’s organized by different teams each week and is a gathering of 
ME310 students, staff, coaches and other hungry people with enough connections to get in on the 
free food and beer. 
 



 

16 

 
Figure 3: The workspace, also known as the Loft at SU. 

 
Shortly after the Swedes returned home the first common assignment was announced. The 
assignment was to make a planning report for the fall quarter including a Gant-chart, a Risk 
Analysis and a Budget for future expenses, such as prototyping and travelling. As planned and 
according to the Gant-chart, a literature study was made, getting a deeper understanding of the 
problem as well as the thermodynamics behind it. During the fall quarter most of the work done 
was driven by a need to better understand and quantify the need statement provided by the 
liaison. 
 
A week later a benchmark had to be made and presented for the Teaching Team. In its search for 
an ideal solution, the team began by benchmarking against the current processes prevalent in the 
water processing industry. While in an early stage of the project, the team decided to focus on 
the technical aspect of the project on a priority basis and hence, looked at all possible existing 
methods of generating water from air. The team did not restrict its search just to the 
commercially available AWGs, but also looked at all the related products and technologies that it 
thought might provide better insights into the underlying principles involved. In particular, the 
team looked at refrigerators, dehumidifiers and various water purification processes in great 
detail. Due to the highly technical nature of the project, the team also looked into the underlying 
theory of thermodynamics and energy systems. 
 
As part of the benchmarking process, the team also studied the processes involved in the 
treatment of other liquids such as petrochemicals and alcohol. The team believed that successful 
generation of water in highly arid zones would require the development of a radically new 
technology. Therefore, all its efforts, from the very beginning, were geared into the search of a 
new, better technology that would give a marked improvement in performance over all the 
current designs. Preliminary studies with the present technology, VCC, suggest that it may not be 
possible to adapt it to work in low humidity conditions. Using a new technology involving the 
use of desiccants seemed promising. 
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With the new information gained the first prototype was built, a Critical Function Prototype, see 
appendix 2. The team used its size to investigate several different areas and four dissimilar 
prototypes were built, see the Immerse Water Fall Report (2007) for more information. 
 

• Peltier element 
• Comparing different desiccants 
• Water extraction from desiccants using Reverse Osmosis process 
• Better heat transfer 

 
The main reason for building the prototypes was to gain information and knowledge, and get a 
general idea in which direction the project should go in near future. To summarize the fall 
quarter a documentation containing all the activities and information were gathered and 
presented in the Immerse Water Fall Report (2008). 

4.1.2 The Winter Quarter 
The winter quarter started with a trip to Stockholm and KTH for the whole team. After some 
sightseeing and other activities the team started to plan the winter quarter. A complete list of 
various tasks to be accomplished was formulated and a timeline was designed. To make sure that 
each task was fulfilled on time, responsible persons within the team were selected to look after 
each task. A brainstorming session also took place to come up with ideas for future prototypes. A 
detailed action plan for a Dark Horse Prototype, see appendix 2, was discussed and the idea of 
using microwaves to generate water from air seemed promising. 
 
The team tried to keep the design space as wide as possible, in order to develop the best product, 
before important concept decisions were made at the end of fall quarter. The Swedish teams also 
gathered during two days in the middle of winter quarter at LTU in Luleå to conduct a series of 
brainstorming sessions and generate ideas regarding the user design. These sessions mainly 
concerned the definition of the intended user and market for the product and what desirable user 
functions there are. 
 
The initial benchmarking and prototyping performed in the fall quarter resulted in the 
identification of desiccants as a promising technology to extract atmospheric water at low 
humidity levels. The exploration was continued in the winter quarter and two desiccant based 
techniques were actively pursued - desiccant wheels and liquid desiccants. Most of the work 
during the winter quarter was devoted to prototyping, both the Dark Horse Prototype and the 
Functional Prototype, see appendix 2, had to be delivered during the quarter, several other 
prototypes were also built to answer questions addressed by the team, see the Immerse Water 
Winter Report (2008) for more information. 
 
 

Dark Horse prototype Functional Prototype Others 
Microwaves   Liquid Desiccant Cycle Pre-cooled VCC 
    Desiccant Wheel + VCC 
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During the winter quarter, efforts were made to include the user into the product development 
process. The method used is called needfinding. The idea of finding needs instead of solutions is 
to avoid limiting the design field and keeps all possible solutions open for consideration. The 
method also allowed the design team to be involved both in the user study and the concept 
generation, which make the research and design seamless. Needfinding is done by letting the 
customer take charge of the situation and setting the agenda, it helps finding needs that people 
have difficulty in articulating. Next to the needfinding activity a market study was made to see 
where the most suitable market would be, who is most likely to buy the product and make a 
profit out of it.  

 
After consultation with the liaison, the group was decided not to go on with the result from the 
market study which showed that Asia with be the most suitable market. The market to focus on 
turned out to be women in their thirties, with a healthy lifestyle, living in the United States of 
America. The needs found were improving user experience, accessibility, nature inspired, user 
friendly, practical, trustworthy, personal and stylish.  All the information and activities held 
during the winter quarter were documented and gathered in the Immerse Water Winter Report 
(2008). 

 
4.1.3 The Spring Quarter 
The spring quarter started with a meeting at KTH in Stockholm between Immerse Global and the 
Swedish side of the Design Team, to discuss the future and in which direction the project should 
head off to. Immerse Global had a lot of confidence in the Design Team and declared what they 
wanted and what they thought would be the most successful product. With the information and 
inputs from Immerse Global the team was finally ready to go on with one concept and 
concentrate on one technique. 

 
Parallel with the meeting with Immerse Global a concept selection matrix was made with the 
purpose to evaluate the different concepts and to show the best concept to go on with, taking 
several important factors in concern. Even with the new information the team struggled on the 
way to choose and stick to one concept. The team had worked very hard with both the LDC and 
the VCC. This made it hard to give up one of them, and the team was not agreeing on what to go 
on with. The liaisons and the concept selection matrix showed one thing, but the Design Team 
decided to go on with the LDC, mainly because of its ability to absorb water in dry areas and the 
want of coming up with a new technique applied in water generating machines. The team was 
divided in to smaller groups to make it easier to focus on all the different areas and to be able to 
come up with a fully functional prototype. The team was for the first time not divided after 
location but after interest and so that every university would have an expert in all the fields. This 
was needed to better understand what had to be done, and to be able to ask questions regarding 
the different parts of the AWG, and to not leave anything out. 
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As time went by the final trip to SU came closer and a lot of time was spent on planning and 
preparing it to make the stay as useful as possible. With the team finally gathered at SU the 
building of the Penultimate prototype begun and parts were ordered and improvements were 
made with time. The meaning of the Penultimate prototype is to give the Teaching Team the 
possibility to give constructive criticism to the team regarding the prototype so that the final 
prototype will not have any silly faults that easily could have been avoided. 
 
For the team this was the first time when they were all at the same locations since the kick-off, 
and fully focus was set on the project. The team worked very hard, 7 days a week from sunrise to 
sunset, to be able to make it on time. It would have been very difficult to finish the project on 
time not being located at the same location and working together as a team. Two weeks after the 
Penultimate prototype were build the final prototype, also called the Functional Prototype, were 
built and presented on the EXPE, a show where all the ME310 projects at SU were presented for 
students, teachers, the liaisons and for other interested companies and employees.  

4.2 The Technology – The Liquid Desiccant Cycle 
The Liquid Desiccant Cycle uses Lithium Chloride to absorb the water. A desiccant is a chemical 
substance that has the unique property to absorb moisture from the atmosphere. The water intake 
capacity of the desiccants depends on their physical composition, chemical properties and 
atmospheric conditions. The desiccants in combination with 3 pumps, 1 heater, 1 condenser, a 
filtration system and an absorption chamber completed the system, the Liquid Desiccant Cycle, 
see figure 4.  
 

 
Figure 4: Schematic picture showing the Liquid Desiccant Cycle and its functions. 
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1. In the absorption chamber the desiccants are exposed for a counter flow of air that is pulled by 
a fan, positioned right above the mist eliminator, the desiccants absorbs the moisture in the air. 
 
2. The solution of water and desiccants are stored in the desiccant storage, where some of it goes 
back to the absorption chamber and some of it is pumped to the heat exchanger. 
  
3. In the heat exchanger the solution will be pre heated by a warmer solution of desiccants, to 
save energy before it enters the heater, and also to cool down the warm desiccant solution. 
 
4. The solution is heated to 120° Celsius to separate the water from the LiCl. The water 
vaporizes and is then cooled down in the condenser to condense the water, the LiCl goes back to 
the chamber. 
  
5. After the condensation the water is filtrated and is then ready to be served.  
 
 

      

Figure 5: The Chamber, the Assembly of the system and the Liquid System. 

4.3 The Performance of the Machine 
Due to time limitation no tests could be included in the master thesis, for more information see 
the final documentation of the Immerse Water project.  

4.4 Final Conclusions and Evaluations 
It is always possible to make a better product when time and money is not limited.  But with the 
delimitations given the AWG developed in the Immerse Water project must be seen as a great 
start of something that can be developed even further. The time that the Design Team had to 
develop the product was limited, and therefore some prioritizations had to be made. There were 
several parts that could have been modified even more and techniques that could have been used 
in combination with the LDC, to improve the product even more. But still the delimitations, such 
as size and the manufacturing cost, made it hard to achieve all the demands with the machine. 
 
Low RH: The Immerse Water AWG fulfilled the most important goal, to produce water in low 
RH areas, thanks to the use of the liquid desiccants. 
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Energy Efficiency: It is hard to tell how much energy the machine needed since it wasn’t 
optimized and since the machine was not tested under the right conditions. The AWG would 
probably have needed approximately 1000 watts per day depending on the circumstances. With 
further work it would be possible to make it even more energy efficient and make the liaison 
satisfied. 
 
Reliable Water Production: Depending on the RH level the machine didn’t produce the same 
amount of water. The goal to have an AWG producing up to 20 litres per day was not achieved, 
and was not what the team aimed for, more towards 7-8 litres per day to serve water to a family 
of 4 persons. 
 
Product Design: There was not enough time to prioritize or implement the design in the final 
prototype, a lot of time was spent on the design to keep it in a realistic size for a household 
product and to make it look modern. A couple of the design proposals were instead presented in 
the final documentation made in ME310, two of them are shown in figure 6. 
 

 
Figure 6: A futuristic design of the Immerse Water’s AWG. 

 
New Technique: The machine is unique in the way of using desiccants where most competitors 
use a VCC in order to absorb or condense water. 
 
Manufacturing Cost: It is always hard to calculate how much it would cost to produce the final 
prototype if it would be produced in large series, but the manufacturing cost should be able to be 
kept at a low level when the prototype cost approximately $2500 without any serious tries to 
keep the price down. 
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Even though several of the problems presented with the project were not solved and 
implemented in the final prototype, they were all taken in concern and recommendation for 
further work and examples were given in the final documentation of the Immerse Water project. 
With more time and with further testing of the machine many parts could be modified and a 
better result could have been achieved. 
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5. Empirical Studies 
The empirical studies will be presented in this chapter. First the case study made over the 
Immerse Water project is presented followed by the questionnaire and the studies made over 
previous projects in course ME310 and IPU. 

5.1 Lessons Learned 
As a former member of an IPU project and as a present member of a ME310 project it has been 
very fascinating to see two different worlds of product development. This lessons learned 
follows the Immerse Water project and analyse the working process while keeping the IPU, 
Excludo project (2006), as a reference project. What turned out according to plan and what 
didn’t, keeping the theory from chapter 3 and with the description of the Immerse Water project 
in chapter 4 in our mind. 
 
Looking at the project planning, the different deadlines and methods being used, the product 
development process looks pretty much the same in ME310 as in IPU. The differences come 
when taking a look at how and when the different activities were implemented, how they were 
prioritized against other activities. With all the deliverables and milestones throughout the course 
and with the Teaching Team affecting the project it was very strict, there was only one way to go 
on with the project to be able to fulfil all the demands set on the ME310 projects. 
 
As with every other project when the introduction phase and the honeymoon is over, it will have 
ups and downs where the team is working towards different goals and soon it will come to the 
situation when the atmosphere within the team is not always the best. Working in a global team 
based project the Immerse team was truly exposed to this. There were times when things didn’t 
go as planned, people focused on other things than the project and different things within the 
project, a liaison giving dissimilar goals, the lack of communication that comes when the team is 
based on four different locations with a nine-hour time different as well as the lack of a team 
leader pointing out the direction and takes the decision when needed.  
 
Most of the deliverables were handed in on time, but the team had a struggle journey and worked 
very hard to achieve the goals. Every decision the team tried to make took so much longer than it 
should have, at some occasions the team felt very confused with what to go on with. The 
teaching team acted as unofficial team leaders at numerous occasions, by saying their point of 
view it affected the team, and the team followed their advice without any actual evaluation of the 
situation. A couple of times when the team had an idea of an experiment for example, the 
Teaching Team said it was impossible to do, and the Team just put it all behind them without 
any hesitation or thinking. 
 
The project could now and then be experienced as a bit chaotic, the team didn’t always 
understand why certain things had to be made. After the project planning was made the team was 
set on the task to do a benchmarking exercise to see what was out on the market and learn more 
about the technology. Parallel with the benchmarking the team had plans to do a literature study, 
to get the facts behind the problem and its thermodynamics, but it came a bit out of focus. The 
teaching team had other plans and they announced the assignment for the Critical Function 
Prototype at the same time.  
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In view of the fact that the team wasn’t divided into groups with different responsibilities and 
areas everyone looked at everything, benchmarking, literature and building different prototypes. 
 
Prototyping came to be the number one activity throughout the project and several other 
activities had to come in second or third hand. The team had a total budget of approximately 
$50.000 to be used for prototypes. A budget that gave the students the opportunity to actually 
build their thoughts, in form of a prototype. The prototypes were built for several reason, 
primarily to get and early understanding of the problem, communicate ideas as well as answer 
and get new questions. With a physical prototype in front of you it’s very easy to see small 
changes and how to build an even better prototype later on in the project. There is one thing to 
know the theory behind and what is theoretically possible, and what actually will work in real 
life. 
 
Working with a complex product and with a vision to come up with a totally new technique the 
team worked really well. Looking at so many different techniques, studying the market, the user 
and still keeping the project open in every direction took a lot of effort by the team. A lot of hard 
work and it wasn’t always easy for the team not knowing where to go. All the big decisions had 
to be taken with the teaching team and of course the liaison, what they had in mind and their 
requests. 
 
Each quarter had its own goal which was presented in a massive fall, winter and the final spring 
documentation. For every quarter a new planning report was made, primarily including a new 
Gant-chart and a budget for the next coming quarter. As time went by and the final presentation 
came closer the team had to make some decisions concerning the final product. The team was 
very uncertain regarding the technique being used and their focus were spread out on different 
techniques, the liaison’s concerns had to be taken in mind as well. A couple of weeks after it was 
planned the team decided to focus on one technique. With one technique in focus the team was 
divided within smaller teams so that all the areas regarding the final product could be covered. 
 
When looking at the project, the team covered so many areas and tried to achieve the goals with 
so many different techniques, the size of the team and the budget made this possible. What lead 
to the final product can be described as a combination of benchmarking and brainstorming but 
also all the prototyping. All the prototypes built gave an early understanding of the problem for 
the team, and how the different techniques actually worked. An early discover of the different 
types of desiccants lead to several different types of experiments and prototypes and finally the 
LDC. 
 
When summarizing the project, it has truly been an amazing journey for the entire team. The way 
to achieve the goals and to build the final prototype was not an easy expedition. Almost all the 
problem you could have in a project showed up in the Immerse Water project. 
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5.2 Questionnaire 
The questionnaire was made to let the students tell and describe their point of view while 
working in the different projects. How things were going, what might have affected the result 
and the different circumstances around the projects. 
 
What can be seen from the questionnaire is that IPU spent a lot of time preparing the projects and 
tried to keep it structured with a team leader with the head responsibility. While the ME310 
projects spent most of their time on phases later on in the project. This was by many students 
seen as a bit unusual and confusing compared to their work in previous projects where the 
project management was a big part of the project. The IPU students also had a tendency to divide 
the work in the project between different subgroups while the ME310 students where all 
focusing on all parts of the project keeping everyone updated, even though they had various 
backgrounds in the Design Teams with different expertise. 
 
With a team leader and a structured way of working, with a plan showing what to do and where 
to go, the IPU were all a bit more satisfied with the situation than the ME310 students. The lack 
of a team leader, and a plan being modified with time, was seen as a bit chaotic and the students 
felt that they didn’t always know where they were in the project. 
 
Communication might be the most important aspect to achieve a good result in a product 
development project, where everything must work, and many different divisions are involved in 
the project. With students spread out all over the world, most of the ME310 students thought this 
was a problem not being able to have a face-to-face conversation. The IPU students were not 
exposed for this kind of problem since they were all gathered at the same location so the 
collaboration within the team and team leader worked fine. 
 
Several of the IPU students thought that prototypes could have been used in a better way than 
just presenting the final result of the project while the ME310 students used the prototypes to try 
it on the user, to answer questions and to take the project to the next step. 
 
Most of the students in both courses were satisfied with the course over all, what they learned 
from it and what they were able to achieve with their final result in the project. Most of the teams 
who answered the questionnaire also thought that their liaison would be satisfied with what the 
team had accomplished. The students were asked four questions were they were supposed to 
grade the answer from 1 to 5, were 1 is the least and 5 is the highest. The four questions are 
presented below. 
 

ME310  IPU 
Personal learning success in the course: 4,3   4,2 
Satisfaction with the team’s performance: 3,6   4,1 
Innovative product:    3,7   3,3 
Liaison satisfaction:    4,0   3,7 
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The final product was described as “a product new to the market” or as a “great improvement of 
an already existing product” by the ME310 students and as a “great improvement of an already 
existing product” and as a “small improvement of an already existing product” by the IPU 
students. Which is also reflected when the ME310 students described their product as more 
innovative then the IPU students and that they also thought that their liaison would be more 
satisfied then the IPU students thoughts regarding their liaison. 
 
Almost all students thought that project management, planning, identifying market and costumer 
needs, literature study, concept generation and prototyping were all very important factors for a 
successful project. What could be seen from the questionnaire was that the IPU student thought 
that project management and planning were the two most important phases in a project while the 
ME310 students thought that concept generation and prototyping was the most important. Even 
if several ME310 students answered that project management and planning were two important 
methods to have in a product development project these were not prioritized due to the course 
agenda. 

5.3 Earlier Projects 
To be able to learn more about the problem statement and the final results in the different 
projects in IPU and ME310, four projects from each course from previous years were analysed: 

University  Year  Project  Liaison  
Stanford  06/07  Audi Trainer  Audi 
Stanford  06/07  Pangea Interface DaimlerChrysler 
Stanford  06/07  Sensibles  Panasonic  
Stanford  06/07  7hink   SAP 
KTH   06/07  Conflo   ESAB   
KTH   05/06  Excludo  ASSA Abloy    
KTH   05/06  E.H.P.   Eureftec   
KTH   04/05  Kneeling System Scania 

5.3.1 Problem Statement 
When looking at the different projects they all had a technical focus and were technically 
challenging, testing the students’ creative and intellectual abilities. Some small differences were 
observed when it came to the problem statement, what the liaison asked for, how much control 
they wanted over the project or if they gave the students full confidence and allowed them 
redefine the assignment. When companies work together with students at different universities 
they often want the students to come up with a new way of seeing things, a new way of working 
that can be hard when people have worked within the same organization for many years. 
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The ME310 students had in several projects the possibility to modify the assignment given by 
the liaison to work with what the students actually thought would be the best and most 
interesting. The students had a great freedom of action and decision-making authority. The 
assignments given were also often very free and the students were more or less presented to a 
problem that the liaison wanted a new solution to, not a product to improve, as the IPU 
assignments were more towards. The IPU assignments were much more strict, and easy to 
understand what the liaison wanted and where the product would be implemented. In many cases 
the IPU projects were also more technically challenging while the ME310 projects were more a 
question of finding a smart solution and designing it. Most of the ME310 projects were 
concentrating on the design, making the Immerse Water project a bit special with such a 
technical challenge. 

5.3.2 The Circumstances 
There were a few circumstances, which could be identified in ME310, that were different from 
the ones in IPU and vice versa. 
 
The budget made it possible for the ME310 students to benchmark in another way then the IPU 
students had. It is one thing to read about a technology in books or on the Internet and a complete 
other thing to be able to buy products related to your product, see how they work and have the 
ability to tear them apart to learn and see their constructions. Money in a combination with the 
allowance to outsource also opened a new door for the ME310 students.  
 
The possibility of outsourcing in ME310 included practically everything that could be 
outsourced, calculations, manufacturing, programming etc, making it easier to get it made 
professionally. This opened new doors and saved a lot of time for the teams, where the IPU 
students had to do almost all of their work by their own, only the final prototyped were 
outsourced in some cases.  
 
Several other observations were made regarding the project management, planning, concept 
generation and prototyping that already have been identified, it just verified what already have 
been told. 

5.3.3 The Final Product 
When looking at the final product in the different projects there are some small notifications 
made. Overall the liaisons got what they asked for in one form or another.  The IPU students 
began their research with a product and ended with a development of that product, making it 
function even better with some modifications. The ME310 students looked in another direction 
to find new ways of seeing things and ended with a product not similar to the one already existed 
in the liaisons archive, but a more futuristic product. The products in IPU gave the feeling of 
being more completed, while the ME310 products is more a start of a new product, it is always a 
risk of aiming high. 
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In the IPU reports it is much easier to follow the development of the product, from start to finish, 
and understand why certain things were made at certain time contributing to the final result. The 
ME310 reports were a bit more unstructured and a lot of work is presented that was not a part of 
the final product, many ideas were played with and not included. 
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6. Analysis and Results 
This chapter focuses on the analysis made of the data collected in the empirical findings, 
comparing it to the theory presented in chapter 3, to see how it is linked, and what is not, what 
might have caused the differences and how it affected the results. 

6.1 Problem Statement 
By giving the students free hands when it comes to the product it is much easier for them to let 
their minds go to the extreme and come up with some wild ideas, which in some occasions can 
be implemented in a product. On the other hand when looking at the assignments given to the 
IPU students it is easier to understand the problem, what the liaison really wanted and it is 
probably more likely that the liaison will actually use the product made by the students. When 
you have a clear assignment it is easier to work and deliver the right type of product. The ME310 
projects are as mentioned earlier more futuristic and it is harder to actually know what the liaison 
is asking for, and the chance of do something that they will use right away is smaller. It is more 
possible that the liaison will use the product, as a new way of inspiration, letting people with 
different background and that are not “destroyed” by the real life at the company. 
 
If the product is technically challenging or if it is more towards a design assignment, there are 
two different ways of seeing things and it requires two different way of working to solve the 
problems. As mentioned, every project is unique and working with design might not require the 
same structure in the planning as with a high technically project, where everything has to work 
and where there are so many divisions involved in the project, it is preferred to work integrated 
and structured. 
 
For example in a project such as the Immerse Water project that is very technical challenging, it 
might have been easier to work with a more systematic product development process. Keeping 
the team focused and giving them goals to aim for, making the team to work in the same 
direction. Instead it was performed without any structure or planning which made it hard for the 
team, a lot of time was focused on the wrong things and a lot of time was spent on activities 
without any real purpose. 

6.2 Project Planning and Management 
Looking at the two courses and their projects, it is easy to see that the project planning and 
management in IPU, a hierarchic structure, versus the lack of project planning and a team leader 
in ME310, a flat organization, had a big affect on the projects. IPU put a lot of effort in the early 
phases of the projects, a team leader was chosen followed by a plan made to structure the 
activities throughout the project. On the other side is ME310, without a team leader and a 
specific plan, it was hard for the teams to organize their work, the plan was verified several times 
after that new discovers were made. 
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On the other hand, it can be seen in another angle, that it depends on the way of working. The 
ME310 students let new discovers and development of the product, control the planning and 
structure of the project. By verifying the plan in each quarter it was possible to change it after the 
product, and not letting the plan control the product. With the product in focus and with a plan 
changing after new discoveries, the ME310 students could feel a bit lost from time to time. The 
fact that they didn’t have a team leader and any follow-ups of the plan were two things pointed 
out by the ME310 students creating a bit of chaos. 
 

“We had no idea what the final form of our project would be until recently, 
so the plan kept changing as our design did.” //ME310 Student 

 
The ME310 course is a good example of a divergence way of working, leaving all doors open for 
late changes when it comes to the technology, the Dark Horse prototype is a good example of 
this, forcing the teams to not give up any early ideas that doesn’t look that promising at the 
moment. The IPU course is on the opposite, convergence, taking decisions early and 
concentrating on one product with full focus (www.kth.se, 2008). Whether one is better then the 
other is hard to tell, it takes a lot of time and energy trying to keep the doors open, for example 
as in the Immerse Water project when both the VCC and the LDC were considered. Keeping 
focus on one thing will most likely result in a more complete and ready for the market product. 
 
The Teaching Team affected the ME310 teams indirect by saying what they thought and with 
their knowledge and respect from the students it was hard to go in another direction. Even if they 
are very competent in some occasions it might have been better to go on with the students’ ideas 
and for once question the teachers. Giving it more time to investigate possibilities to improve the 
product. The team always learn something from each idea and the possibility to implement or 
combine it with other products can be a great solution. 
 

“…I think that even from the mistakes you can learn; these mistakes led us to 
the final proposal.” //ME310 Student 

 
Whether the team had a team leader or not, the teams were all divided in to smaller sub-teams in 
different phases of the project to be able to set fully focus on the main assignments. The ME310 
teams were divided after expertise and the IPU teams by interest and motivation. This can be 
seen as a consequence of that the students in ME310 had different competencies and 
background, not everyone being a mechanical engineer as for the situation with the IPU students.  
 

“We had three mechanical engineers (handled most of the mechanics), one 
marketing/business person and one economics person (surveys and 
benchmarking), one industrial designer (looks and feel), and a user expert 
(user studies). Though each of us had different core competencies, we tried to 
have each group member contribute to all aspects of the project.” //ME310 
Student 
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6.3 Cooperation 
The ME310 students had problems with communication as a consequence of working in global 
teams in different time zones. The lack of having regular meetings face to face, as the IPU 
students had, came to put even higher demands on the students. Dividing the teams in to small 
teams was one thing affecting the team in a positive way, communicating student to student can 
be easier than the entire team. 
 
The structured way of working in IPU is another thing affecting the cooperation, with a team 
leader and different roles for the students with different responsibilities, everyone knew what 
everyone was working on and the whole team worked towards the same goal, which can’t be 
seen in ME310.  
 

“We shouldn’t have tried to have everyone happy on every decision, now we 
have a messy concept that pleases no-one.” //ME310 Student 

 
The quote above is a proof where a team leader and a clearer goal within the team could have 
kept the problem away. 

6.4 Product Development 
When looking at the product development process and coming up with new prototypes to build, 
the big difference is that much more time is spent on this phase in the ME310 course.  With 
project management and planning as the number one activity in IPU, building prototypes is the 
main activity in ME310. The way of looking at prototypes is very different, as different as 
looking at the project management and planning phase, it can be seen as two different cultures. 
In IPU, prototypes can be seen as a tool helping you to verify and show something you might 
already know, and it was mostly used to present your final product. 
 
In ME310, the prototype is more seen as a tool developing the product and taking the project in 
to the next step, with a better product. It gives you the possibility to try ideas and things you can't 
read and find theory about. There is no use building and spending time and money on something 
you already know the answer to, three students and their opinions regarding prototypes: 
 

“…I think they gave us the information for the final direction, without them 
the theory alone would have taken us to big trouble. Prototypes rule!” 
//ME310 Student 

 
“We built prototypes to examine a concept that you cannot test just by 
visualizing or thinking about the effect. Our project direction is 100% a result 
of lots and lots of prototypes.” //ME310 Student 

 
“Test specific functions, costumer testing and create the final prototype 
demanded by the company.” //IPU Student 
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Whether it is good to spend a lot of time and money on prototypes is a tough question, it is 
always a question about compromising, what has to be left out. In general the prototyping is very 
important and often contributes to the success in the ME310 projects. But once again it depends 
on the circumstances, some projects might be more appropriate for prototyping, example a 
design can be easier to describe with a prototype and be evaluated by the eye, while a very 
technical project can be hard in the beginning. 
 
The students in the two courses seem to be very satisfied with the way of working in their 
projects in general. Some ME310 students thought that the way of jumping from idea to idea and 
not letting the plan decide where to be, could be a bit confusing from time to time. This can bee 
seen as a conflict between different cultures, the IPU students have all learned how to work and 
in most cases they have not seen anything else. While the ME310 students have in many cases 
worked in projects similar to the ones in IPU and are now facing the slightly unorganized way of 
working in ME310. This can all be reflected back to what teachers and books have taught the 
students how things should be and work, it is easier to teach a student one thing then to change 
his mind and see things from a different angle. 
 
The way of working and thinking is related to the market were the product is developed and were 
the future engineers will work. In Silicon Valley for example or on the whole west coast of the 
US the atmosphere to succeed is much rougher, and also the way the universities teach their 
students to be more aggressive and encourage wild ideas. Sweden is different and is more known 
to be good at production compared to coming up with wild ideas. The courses are also reflected 
in the way the companies work in the different parts of the world. IPU and Sweden concentrate 
on the structure, letting the time and money control the project rather than letting the product, or 
actually asking you what we can get out of this product. In the US it is proved to work as in 
ME310, several companies in Silicon Valley work very similar as in ME310, IDEO for example. 
 
IDEO is one of the most innovative companies in the world with offices in several of the world’s 
major cities. David Kelley the founder of IDEO is a graduate student from ME310 at SU, he 
recognized the value of the product development methods taught in the course and wanted to 
apply them commercially (Skogstad, 2008). 

6.5 Final Result 
The results reflect the way of working and the assignments given by the liaison. Given a crazy 
assignment, working in a crazy innovative way will lead to a crazy final product. While working 
with a well-defined problem, a structured working process will lead to a more expected product 
with smaller modifications. Whether one is better than the other is hard, it always depends on the 
project and what the liaison is expecting to get out of the project. 
 
By looking at the questionnaire and the questions regarding the final result it can be seen that the 
IPU students are more satisfied with their final result, but still the ME310 student describe their 
final product as both more innovative or as a larger improvement of an already existing product. 
Whether this has to do with the students’ ambitions or that the IPU students actually can see their 
product implemented and used by the company is hard to tell. Another observation is that the 
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ME310 students also think that their liaisons will be more satisfied than the IPU students’ 
liaisons. 
 
The questionnaire, the analysis of previous projects and the authors own observations all points 
out the same thing. The ME310 projects are more innovative, giving the students the possibility 
to do more what they want to, while the IPU projects are more structured and predictable, not in 
a negative way. It is also a question about the climate and the culture Sweden versus USA, and 
especially Silicon Valley. To succeed in Silicon Valley you have to be unique, and when you are 
unique there will always be people interested in your idea and willing to invest money with the 
opportunity to make money. 
 
Also to market and manufacture a new product it takes a lot of money and effort to make it all 
the way, while a big risk is taken. In Sweden there are not the same possibilities to succeed in 
that kind of way, thereby it is much easier for a company to improve and make small 
modifications to an already existing product to make it top quality as Sweden and Scandinavia is 
referred to in many parts of the world. In general it is much easier to implement a small change 
then present a new product, therefore it is more likely that the IPU projects will actually be 
implemented in the liaisons product while the ME310 projects more will work as an inspiration.  
 
This is also reflected in the educational goal, where the IPU students become fully engineers 
with focus on the theoretical and analysing parts of engineering and the ME310 students more 
towards innovation and be open for new way of seeing things not afraid of failure. It can be seen 
as a way of setting your goals in different areas, aiming high always means a risk that you won’t 
achieve your goal and maybe not anything like it. While aiming for a realistic final result and 
work structured will probably in most cases at least lead to small improvements. Not to forget, 
when you aim high and you make it, even if it is 1 out of 10, that is when you will make the big 
money, just as the investors in Silicon Valley see things. 
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7. Conclusions 
The conclusions made in this thesis regarding the product development process and its affects on 
the final result is mostly based on the empirical findings and the analysis of it, where some 
results could be identified. 
 
It is a fact that the two ways of working in ME310 and IPU are both known to work, and 
successful, and that they ought to be used in different projects with different circumstances. It is 
difficult to come up with any strict conclusions since the thesis is limited, but there are some 
indications showing a number of parameters. Looking at the two courses, there are a few things 
making them unique from each other, where they are more or less the opposite from each other, 
this is also reflected in the final result. In ME310 it is more likely to find an innovative product, 
and in IPU to see a modification of an already existing product. 
  
The Project Management: The absence of a team leader will boost the teams’ ability to 
innovate because more ideas will be floated and tested since there is no team leader who can 
abort an idea. A the team leader will on the other hand help the team to stay focused on the goal, 
saving time and avoiding unnecessary work with an overview of the entire project. 
 
Project Planning: By focusing on the product, letting the product decide where to go next will 
help the team to be creative and give a lot of ideas the opportunity to turn out well, a resource 
demanding way of working. Planning a project in the early phase will keep the project structured 
and focused on the project making it easier to know what to do next. 
 
Team Formation: It is always good to have a variety of people in a group with different 
competence, contributing with knowledge to the project, as long as the team work well together 
and avoiding the opposite effect. If the team develops a relationship of friendship and trust with 
each other, they are more likely to be creative because they trust each other and will be open to 
articulate wilder ideas in discussions. The team members depend on each other to achieve a 
shared goal. 
 
Prototypes: Building prototypes can be great in several aspects, coming up with new ideas and 
to communicate with other people. It is important to build the right prototypes and not just build 
for building, it is both time and money consuming, and the further the project has gone the more 
of both the resources. 
 
Communication: To achieve a great result in a project, communication is extremely important, 
keeping the team focused on the same goal, avoiding time consuming misunderstandings and a 
well functional team will perform better than a non-functional team. 
 
Budget: Having money can help the project in several ways and taking the project towards the 
next step, it is important that the money is used in the right way so it won’t impede the project. 
 
The Atmosphere: The result of the project is reflected in the surrounded atmosphere, both in the 
companies, the projects, the location and the proposed future market. 
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Problem Statement: Projects with the possibility to affect the assignment will lead to the 
possibility of being more creative not having a liaison hindering ideas that the team believe in, 
but also result in a higher risk. A more strict assignment will help the team to stay focused and be 
less problematic. 
 
The parameters above affects the two processes and the results in several ways, the results of 
them can be illustrated with figure 7. The creativity in ME310 comes from a combination of the 
different parameters, some of them are prioritized and some of them are not, everything to 
promote creativity. The situation with IPU is the same, the parameters affect the final result, but 
in a more structured way. 
 

 
Figure 7: An illustration of the ME310 working process and the IPU working process. 

 
The two different ways of seeing product development are reflected in the companies working 
processes in the different areas around the two universities. This is because of the culture, the 
resources and the market that require it. ME310 is reflected in Silicon Valley, and IPU in 
Scandinavia. It would not have worked to apply the ME310 model in Scandinavia or the IPU 
model in Silicon Valley, if you wanted to achieve the goals the companies are looking for in the 
different parts of the world. 
 
The competition on the US market and especially in Silicon Valley is very tough. The market is 
flooded and it requires something new from the companies to reach out to the costumers. Quality 
and excellence might have to come in second hand in the benefit of innovation. This is made by 
keeping the doors open for new ideas and thinking in new ways, trying to come up with creative 
solution. The changes might be marginal at some occasions but the companies and entrepreneurs 
are willing to invest money with the opportunity to earn a lot of money on this small advantage 
towards the competitors.  
 
The market and industry in Scandinavia is different and the costumers have other demands on 
the products than the ones in the US. The requirement to come up with a new product and the 
aim for a world leading position is not the first goal. The resource in form of money does not 
exist in the same extent in Scandinavia as in Silicon Valley, it is more common that companies 
decide how much a project can cost, instead of looking of what they can give. Concentrating on 
the quality and functionality in first hand and leaving the innovation to other companies. This is 
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ensured by spending a lot of time with planning and structuring the project to ensure products as 
close to perfection as possible, bringing the quality Scandinavia is famous for. 
 
Depending on where you are, what you are looking for and how much you are willing to invest, 
are questions you must have in consideration, before selecting the product development process. 
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8. My point of view and recommendations 
The first day at Stanford University when the teams were introduced to their projects, I thought 
that ME310 was just another IPU project, I couldn’t be more wrong. As a former member of an 
IPU project and as a present member of a ME310 project, it has truly been fascinating to see two 
different worlds of product development. And as the empirical findings, the analysis and the 
conclusions indicate, there are a few and quite important parameters affecting the product 
development projects, both in a positive and in a negative way, not only the product development 
process but also the circumstances of the projects. 
 
I believe it is possible to combine ME310 and IPU to achieve a great result. There are a couple of 
things missing in each course that can be found in the other course without giving up the whole 
concept and vision with their specific development process.  If possible, I would have liked to 
combine the structured way of working in combination with the creativity in ME310, a 
combination that might be hard to implement but interesting.  

 
Looking at the Immerse Water project, a very technical challenging project, I believe that it 
would have been better to work after the IPU model. Working structured would have saved a lot 
of time and avoiding all the long nights before every milestone. Even if the milestones are seen 
to help the teams to keep up with the schedule I believe these obstruct the creativity by taking 
time from other phases in the project. Still with a plan the team could not keep up with the 
milestones, every decision took so much time and all the discussions went on for weeks without 
any real decisions taken. It was quite obvious a team leader would have helped the team’s 
performance and a better plan making it possible for the team to see a red thread. The flexibility 
in ME310 and prototyping being built throughout the project could have been hard to combine 
since it requires the development process to be adjusted after the product. It is also dependent of 
the product ordered by the liaison and the resources available. 
 
Having the opportunity to experience both a ME310 and an IPU project from the inside make 
this thesis a bit unique, in both a positive and a negative way. Being an independent observer 
might be the most common way of observing projects and not being able to affect the project. On 
the other hand, being a member of a project gives another way of observations, experiencing ups 
and downs in the project from start to finish from the inside. To assure the validity and not just 
base the thesis on my own observations, the questionnaire and the analysis of previous projects 
in the two courses were made. Both the reliability and the validity could have been increased by 
performing more observations and discuss the analysis made of the different empirical findings 
with other people. 
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Appendix 1 – Questionnaire 

Project:     University: 

This questionnaire is for students in ME310, Stanford University, California and IPU, 
KTH, Stockholm. The result will be used in a Master Thesis focusing on the product 
development process and the result affected by it. 

 
1. What is your project objective? 

 
2. Was the project group divided within different areas after expertise and responsibilities, if 

yes, how?  
 

3. Have the cooperation within the team worked well, if not, what might have caused the 
problems? 

 
4. What do YOU consider being the most important steps in the product development 

process? (Scale 1-5, where 5 is very important and 1 is not important) 

____ Project management 
____ Planning 
____ Identifying Costumer and Market 
____ Literature Study 
____ Concept Generation 
____ Prototyping  

 

5. What have been prioritized in your project? Arrange from 1 to 6? (1 highest priority and 
6 is the least) 

____ Project management  
____ Planning 
____ Identifying Costumer and Market 
____ Literature Study 
____ Concept Generation 
____ Prototyping  

 
6. Has the group followed the plan made in the early stage of the project? If not, what 

caused the change of plan? 
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7. What methods did you use during the concept generation? (Prototyping, TRIZ, SIT, 
Brainstorming etc.) 

 
8. Prototypes can be used and built for several reasons, why did you built them and how did 

you value that in terms of taking the project in the right direction? 
 

9. Is there anything you think, that could have been made different to achieve a better 
result? 

 
10. How would you evaluate your learning success in the course? (Mark with an X) 

Very Low ------------------------------------------------  Very High 
 

11. Are you satisfied with what the team have accomplished? 
Very Unsatisfied --------------------------------------------------  Very Satisfied 

 
12. How innovative do you consider your final result as? 

Not Very Innovative --------------------------------------------------  Very Innovative 
 

13. Do you think the liaison will be satisfied with what you have accomplished? 
Very Unsatisfied --------------------------------------------------  Very Satisfied 

 
14. How would you describe your final product?  
____ Completely new and revolutionary to the market 
____ A product new to the market 
____ A great improvement of an already existing product 
____ A small improvement of an already existing product 
____ We tried to bite it off more than we could chew 
 
 
 
 
 
 
 
 
Thank You! 
Erik Dahlbeck 
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Appendix 2 - Prototypes 

Critical Function Prototype 
Description: Design, build, test and share a critical component, subsystem or function that 
makes a difference. Create an opportunity for improvement that could be a key to enhanced 
product performance. This conceptual prototype is not the product itself but points a possible 
way. 
 
Purpose: It is a thinking challenge to identify the critical issues that afford you a creative 
opportunity. One key measure of that affordance will be how much you learn from the prototype. 
This assignment is often the defining one for the teams and gives a strong indication of how 
significant their future engineering efforts will be. 

Dark Horse Prototype 
Description: “Dark horse” is a noun that can be defined in numerous ways, in the Merriam 
Webster Dictionary for example: 
  
a) A usually little known contender (as a racehorse) that makes an unexpectedly good showing  
b) An entrant in a contest that is judged unlikely to succeed 
 
The idea is to take something that was not focused on in the Critical Function Prototype. The 
first definition (a. above) is the guiding spirit for this assignment. A good example might be a 
technology or approach that was uncovered during the early stage of the project and briefly 
considered, but ruled out because it was seen as "too risky," or "too difficult to complete," or "we 
don't have the right talent on the team”. 
 
Purpose: The rationale for this assignment is two-fold. Third law of Design: Designers need to 
preserve ambiguity. Taking a "dark horse" technology to the point where you can really evaluate 
it helps to keep the design space from shrinking too fast. Even if you don't ultimately decide to 
"change horses," you will likely gain requirement insights that will make your final design better. 
 
Functional System Prototype 
Description: Demonstrate a prototype that meets the following criteria:  
 
It should be believable, looking at what you've got will convince "knowledgeable people" (i.e., 
ME310 liaisons, coaches, staff and classmates) that you can deliver what you propose for June. 
You have the major technical & human issues more or less figured out, although not completely 
addressed in your prototype. You know what you are doing and have concrete plans for going 
forward.  
 
It should be clear what you are proposing for June. (Although we also try to pleasantly surprise 
folks in June with better than they expected.)  
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It should be desirable - The project direction that you picked is a good one (not necessarily 
optimal, but good) and your solution has the spark of originality that people hope to see in 
ME310.  
 
Purpose: The Functional prototype is the first prototype that you might show to venture 
capitalists or management to convince them that with additional funding you'll go on to produce 
a prototype that is worth developing further for production. 

Penultimate Prototype 
Description: There comes a point in every design project when it's time to "freeze" the design. 
Now is the time. You have two weeks until the June design reviews. This is just enough time to 
iron out final bugs, perform final quantitative and user tests, and generally tweak and polish the 
product for the best public presentation. If this were a satellite launch, the design would have 
been frozen long before launch time! 
 
There is a terrible temptation, especially with software, to keep changing the design right up until 
launch time. It is a recipe for embarrassment. So if you do any software "tuning" be sure to 
always keep a known working version around. 
 
Imagine that you are having a last meeting with your technical advisory board, before unveiling 
your prototype to venture capitalists. What does your advisory board NEED to see? After all, the 
venture folks are going to be asking for our opinion... 
 
Your hardware should be largely complete. It should be a product, not a funky prototype. Details 
have been attended to. It should stand on its own now, as a believable product when displayed to 
an external audience on June 5 at EXPE. 
 
Purpose: The main purpose of this assignment is to increase the chances of a polished final 
product in June. It is a project planning milestone set by the TTeam -- based on past experience 
in the course. 
 
Have realistic plans for finishing things off. You have just two more weeks - and they will be 
busy, as you will be working on final presentations and documentation materials in addition to 
tweaking your design. 


