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Sammanfattning 
År 1996 lanserade Primus sitt expeditionskök Multifuel, vilket var det första köket som kunde 
användas med gasol, kemiskt ren bensin, fotogen och flygbränsle. Multifuel och ytterligare två 
flerbränslekök är idag en del av företagets expeditionssegment, som designades för att prestera 
under extrema förhållanden. Expeditionsköken har inte förändrats avsevärt sedan de togs fram, 
vilket ledde till att Primus ville undersöka hur framtiden för dessa kök ser ut. Eftersom 
expeditionsköken symboliserar företagets arv är det ett viktigt segment för dem. Primus satte upp 
ett internt mål att uppdatera expeditionssegmentet inom de närmsta åren, vilket var huvudorsaken 
till att detta examensarbete utfördes. 

Syftet med projektet var att undersöka användarvänligheten hos expeditionsköken och förstå 
användarnas behov för att på så sätt besluta om en riktning för nästa generations expeditionskök. 
Målet med arbetet var att leverera både riktlinjer för kommande produktutveckling och ett 
välmotiverat produktkoncept som är baserat på de framtagna riktlinjerna. 

Under arbetets gång har en anpassad variant av lead user-metoden använts, vilket betyder att ett 
antal utvalda användare med värdefulla egenskaper har involverats genom arbetsprocessen. 
Omfattande undersökningar har gjorts genom bland annat intervjuer och användarstudier. Den 
kvalitativa datan analyserades med inspiration av Gioia-metodologin och resulterade i en 
överlämning med riktlinjer för produktutveckling. Detta innefattar insikter från analysen, en 
användarcentrerad omsegmentering av Primus expeditionssegment samt en identifiering av luckor 
på marknaden. Det blev tydligt att ett expeditionsgaskök borde inkluderas i segmentet eftersom 
professionella användare visade stor vilja att använda gas och behovet för flerbränslekök var litet. 

Baserat på riktlinjerna togs ett produktkoncept fram. Primus Altitude Ti är ett expeditionsgaskök 
mestadels bestående av titan med en bred brännare som använder sig av tekniken för ett laminärt 
flöde, vilket ger en tyst och bränsleeffektiv användning. Köket har en steglös ventil vid brännaren 
samt en ventil med två lägen, på och av, vid gasbehållaren som tillåter drift av köket med 
gasbehållaren uppochned vilket är fördelaktigt vid kalla förhållanden. 

Nyckelord: Friluftsutrustning, lead user, Gioia, expedition, friluftskök 

Nästa generations expeditionskök 
Produktutveckling med ett lead user-angreppssätt
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Abstract 
In 1996 Primus launched their expedition stove Multifuel, the first stove that could run on liquified 
petroleum gas (LPG), white gas, kerosene and aviation fuel. The multi-fuel stoves are part of the 
Primus expedition range of equipment. The line was designed and built to perform in extreme 
conditions. The expedition stoves have been roughly the same since then. Therefore Primus 
wanted to investigate what the future looks like for these stoves. The expedition segment is very 
important to the company as it reflects their heritage. Primus had an internal goal of updating the 
expedition line within the next few years, which was the main reason why this master thesis project 
arose. 

The purpose of the project was to investigate the usability of expedition line stoves and understand 
the user needs to find a direction for the next generation of expedition stoves. The goal was to 
deliver product development guidelines that Primus can make use of in the continued work as well 
a well-motivated concept and recommendations for future development based on these guidelines. 

The work has been carried out applying an adapted lead user approach, meaning some chosen 
users have been involved throughout the whole development process. Extensive research was 
made including interviews and user studies. The qualitative data was analysed with inspiration 
from the Gioia framework and resulted in product development guidelines including insights from 
the analysis, a user-centered re-segmentation of Primus’ expedition stove line and identification 
of whitespace. It became evident that an expedition gas stove should be included in the segment 
as professional users show great will to use gas and the need for multi-fuel is low. 

Based on the guidelines and user involvement a validated product concept was brought forth. The 
Primus Altitude Ti is an expedition gas stove in titanium with a flame spreading laminar flow 
burner providing silent and fuel efficient cooking. The stove has a regulated valve at the burner 
and an ON/OFF valve at the canister allowing to run the stove in liquid feed mode which is 
beneficial in cold conditions. 

Keywords: Outdoor equipment, lead user approach, Gioia methodology, expedition, stove 
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NOMENCLATURE 
 

Abbreviations 

LPG Liquified Petroleum Gas 
Propane and Isobutane gas mixture used as fuel with backpacking stoves. 

SDG Sustainable Development Goals 
The United Nations 2030 sustainable Development Goals 

KPI Key Performance Indicator 
 

 

 

Terminology 

Priming - The process of preheating the stove to a temperature where liquid fuel 
evaporates and burns in a gas state. 

Vortex burner  - A type of burner commonly used for burning liquid type fuel. Combustion 
with turbulent vortexes, hence the name. Also called roarer burner due to 
being relatively noisy. 

Laminar flow burner - A type of burner with Primus’ patented combustion technology. A compact 
burner with a relatively quiet laminar gas flow. 

Trekking - Term used to describe longer, more ambitious hikes. Primus use the term 
to describe their mid-level product range. 

Techies - Term used to describe tech interested people. Used in this project to 
describe the user group that consist of tech interested customers. 

Whitespace - Refers to where products and services do not exist in the market. Unmet 
and unarticulated needs are uncovered that may create innovation and/or 
business opportunities. 

Multi-fuel stove - A stove that is able to run on LPG as well as liquid fuel of various kind. 
Not to confuse with the stove Primus Multifuel. 

Gas stove  - A stove that runs on LPG. 

White gas  - Chemically pure gasoline. 

Liquid feed mode - LPG canister is used upside down which causes the fuel to exit the canister 
in a liquid state. This is beneficial in cold conditions and additionally the 
user is able to empty the canister completely. 
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1  INTRODUCTION 
This thesis covers a research and product development project together with Primus AB, developer 
of backpacking stoves and other outdoor products. Additionally, Above Agency has supported the 
project by providing guidance and supervision. 

This chapter describes the background, purpose, delimitations and main methodology used 
through the course of the project. 

1.1 Background 

In 1892, the first Primus stove was invented by F.W. Lindqvist and J.V. Svenson. It was the world's 
first soot-free kerosene stove. Primus stoves have since then been used in expeditions such as when 
Roald Amundsen became the first person to reach the South Pole in 1911 and when Tenzing 
Norgay and Edmund Hillary were the first to reach the Mount Everest summit in 1953. (Primus 
AB, 2018b) 

In 1996 Primus launched their expedition stove Multifuel, the first stove that could run on liquified 
petroleum gas (LPG), white gas, kerosene and aviation fuel. The multi-fuel stoves have been 
roughly the same since then and are part of the Primus expedition range of equipment. The 
expedition range today consists of three multi-fuel stoves where Multifuel is one. The other two 
are Omnifuel and the latest addition Omnilite Ti, see Figure 1. The line was designed and built to 
perform in extreme conditions. With the expedition range, Primus takes pride in the reliability and 
aim to offer quality without compromises. The target group for the expedition line is professionals 
and advanced outdoor enthusiasts that want reliable, lightweight and reparable products for 
extreme conditions. (Primus AB, 2018a) 

 

Figure 1. (Left) Multifuel, (mid) Omnifuel (right) Omnilite Ti. 

Primus saw a decline in sales of the expedition stoves while some competitors during the same 
time saw an increase in sales. Due to this, the company set an internal goal of updating the 
expedition line within the next few years. 

As the expedition stoves reflect their heritage, it was an important task to look at the future for 
expedition stoves. Primus wanted to map the usage, investigate user needs and look further at how 
to implement this in product development. However, time and resources had to be invested, which 
was not feasible for the company and became the main reason why this master thesis project was 
conducted. 
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1.2 Purpose 

The purpose of the project was to investigate the usability of expedition line stoves and understand 
the user needs to find a direction for the next generation of expedition stoves. 

The task was to explore the market both from a broad perspective and on a narrow level. In a broad 
sense, it was about exploring why these stoves were bought, what users needed and what their 
drivers were when it came to purchase and use stoves for expeditions. Additionally in a more 
narrow sense, the task was to see how people used the multi-fuel stoves, what problems the user 
experienced, what features separated different stoves in the market and how those features 
influenced the process and experience of using the stove. 

The goal of the project was divided into the following two areas: 

• A research analysis from user studies that Primus can make use of in the continued work 
on this project. 

• A well-motivated product concept and recommendations for future development. 

1.3 Delimitations 

In this project, the following delimitations were made: 

• The project focused mainly on existing techniques regarding material and combustion due 
to the planned product launch within the next few years. 

• No thorough research will be made regarding combustion. 
• The manufacturing process of the product will not be investigated. 
• Cookware and accessories have not been developed in this project. 
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1.4 Method 

The methodology used during the project was inspired by the Double Diamond design process 
(Design Council, 2019). It was developed by the British Design Council in 2005 and is a well-
known and commonly used visualization of a design process. In this project, a modified version 
of the process were used to make it more similar to the one Above Agency was using, which made 
it easier for them to provide feedback during the project. Another reason for modifying the process 
was to make it suitable for two deliveries, where one is about the product development guidelines 
and one regarding the concept. The design process used contains five steps, see Figure 2. 

 

Figure 2. A modified version of the Double Diamond design process. 

In the double diamond process, divergent and convergent thinking is emphasised, which is 
symbolised by the diamonds. This project started by looking at trends in the field of outdoor 
equipment, followed by a literature review about how to include lead users and how to analyse the 
outcome. The research performed included interviews with different stakeholders as well as user 
tests. 

The analysed research results lead to identifications of needs which were delivered as product 
development guidelines to Primus. The guidelines served as a foundation during the next 
phase, exploring, where the opportunities from the chosen direction were explored. 

The product was divided into several subsystems and early ideas were generated and tests were 
performed on each one. Lead users were involved to discuss the different solutions. 

After that, the concept generation started, where the solutions in every subsystem were combined 
and developed. The concept was, together with recommendations for future development, the 
second delivery in this project. 

The steps within every diamond were repeated to get an iterative process where results were 
evaluated and improved. This method was suitable for a project without an obvious solution as the 
insights gained during the iterative process gave the direction for the next step. 
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2  FRAME OF REFERENCE 
This chapter describes existing knowledge in the field, the most important methodologies used 
during the project, and how this has served as a framework. 

2.1 Trends in the field 

One important trend in the field of outdoor equipment is that the whole sector is moving towards 
continuously more lightweight, compact and personalised products. Additionally, when looking at 
the development of outdoor stoves in general, it is moving more and more towards only using LPG 
(Wirén, 2020). This is a consequence of LPG becoming more widely available and easier to use. 
For instance, Primus has developed a winter gas making it possible to use LPG in temperatures as 
low as -22°C. This makes the distinction between liquid fuel stoves and gas stoves rather fuzzy 
when it comes to drawing a clear line when to use one instead of the other. In some cases, liquid 
fuel is the only fuel available, whereas in most cases, it is not as context-based as it used to be. 

Additionally, gas stoves have a substantially more streamlined usage process compared to most 
liquid or multi-fuel stoves. Gas stoves are often lighter and more compact as the need for priming 
does not exist. 

2.1.1 Implementation into project 

This information was used as basis trying to determine conditions for a clearer distinction between 
liquid fuel and LPG. It became interesting to examine whether professional users also follow this 
trend or if they are moving in another direction. 

2.2 Lead user method 

During the project, the lead user approach has been applied. This method revolves around finding 
a group of users that have specific characteristics to provide in-depth knowledge throughout the 
development of the product. Adopting the lead user method potentially generates next-generation 
products. These are often classified as low to medium degree of innovativeness (Lettl, 2007). As 
this project revolved around developing the next generation expedition stove, the lead user 
approach proved to be beneficial. 

In the paper Lead users: A source of novel product concepts (1986), Von Hippel suggests that the 
lead user method may be used with great benefit in the identification of needs as well as prototype 
solutions. The lead user method has previously been successfully applied in the field of sports 
equipment such as rock climbing and trail biking.  

Lead users are defined by Von Hippel as users who experience a strong need that will become 
general in the market some time ahead. The lead users are familiar with conditions that lie months 
or years ahead for most others. They can serve both as a great means in forecasting needs and as 
many of these users attempt to find solutions to these needs, they may also provide design data 
and ideas for new product concepts. 

A four-step process to involving lead users are presented in the paper as follows: 

• Identify an important market or technical trend 



 
5 

• Identify lead users who lead that trend in terms of (a) experience and (b) intensity of need 
• Analyze lead user need data 
• Project lead user data onto the general market of interest 

To identify lead users it is important to identify certain characteristics of the user. Von Hippel lists 
the following as important factors in identifying these lead users: 

• The users are at the forefront of each identified trend in terms of related new product and 
process needs. 

• The user expects to obtain relatively high net benefit from the solutions brought forward 
by those needs. 

• The users are often actively innovating to solve problems that are present at the forefront 
of a trend. Innovating users might have already solved their problems and are therefore 
easy to miss as they no longer feel the need. 

• The users are not necessarily found in the usual customer base of the company and may be 
found in competitor user bases or in a totally different field. 

• The user does not have to be a lead user for the entire process and may be relevant as a 
lead user to a few or a single attribute. 

In the paper User involvement competence for radical innovation (2007), Lettl has developed a 
methodology based on Von Hippel’s lead user approach focusing on user involvement for radical 
innovation. It is crucial to identify suitable user characteristics. These characteristics can, 
according to Lettl, be broken down into different levels of the development process, passive 
development contribution in user domain, active development contribution in user domain and 
active development contribution in technical domain. This, in turn, means some users may be 
found suitable to be involved in the early stages of the project at a certain level and some may be 
valuable to keep in the loop throughout the whole process. The characteristics can be divided as 
follows where one stage is built upon the previous mentioned. 

Passive development contribution in user domain 

• Motivation caused by a current problem 
• Knowledge about the respective needs 
• Imagination capabilities 
• Openness to new technologies 

Active development contribution in user domain 

• In-depth knowledge within the domain 
• Resources for own research activities 
• Tolerance of ambiguity 
• Access to technological know-how 

Active development contribution in technical domain 

• Technological competencies 

When looking at the lead user method by Von Hippel in comparison to the involvement of users 
discussed in the paper by Lettl, there are several similarities as Lettl’s work is based on the lead 
user approach. However, some differences are evident. Lettl puts more emphasis on different 
levels of contribution and on the characteristics of users in the higher competence levels. Lettl 
focuses more on professional users, with technical skills within the actual field being researched, 
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which is highly reasonable in radical innovation, whereas Von Hippel seems to have a broader 
perspective of competence, looking into other fields for inspiration, in the early stages of product 
development. Another difference between the two approaches seems to what the user expects in 
return. Von Hippel discusses it as something the user expects in return for the contribution in the 
project, as a reimbursement, whereas Lettl describes it as the user being driven by one's own 
curiosity. 

2.2.1 Implementation into the project 

The lead user involvement approach used in this project is built upon the mentioned research and 
is a merge of Von Hippel’s lead user approach and Lettl’s adaption of it. 

Based on the characteristics mentioned by Von Hippel (1986) and Lettl (2007), a lead user is 
defined in this project as a user that fulfills the below set of requirements: 

• The user experience motivation caused by a current problem 
• The user shows openness to new technologies and innovation 
• The user has in-depth knowledge within the domain 
• The user has resources for own research activities and are often actively innovating to solve 

problems that are present at the forefront of a trend 
• The user has access to technological know-how 
• The users are not necessarily found in the usual customer base of the company and may be 

found in competitor user bases or in a totally different field 
• The user does not have to be a lead user for the entire process and may be relevant as a 

lead user to a few or a single attribute 

Both Von Hippel and Lettl mention that users may be involved in some parts of the development 
process and does not necessarily have to be involved throughout the whole process as they have 
different skillsets and characteristics suitable for involvement in different phases. This has been 
applied to this project as some parts of the development process have required specific skillsets. 

As previously mentioned, Von Hippel suggests a four-step approach to involvement of lead users. 
The six-step approach, listed below, was developed for the context of this project: 

• Identify an important market 
• Conduct research to identify needs within that market 
• Analyze user need data 
• Identify an important technical trend 
• Identify lead users who lead that trend in terms of (a) experience and (b) intensity of need 
• Project lead user data onto the general market of interest 

2.3 Gioia methodology 

The findings in the research phase are structured, analysed and presented with inspiration from the 
Gioia methodology. The methodology is a form of Grounded theory, a practice of coding 
qualitative research data and serves as a framework to structure and present findings from 
qualitative research. Grounded theory uses inductive reasoning and is a systematic way of 
gathering and analysing data in social sciences. (Strauss and Corbin, 1994). 

An example of the Gioia method is presented in Figure 3. It consists of three main parts, 1st order 
– Concepts, 2nd order – themes and 2nd order – Aggregate dimensions. In the 1st order analysis, the 



 
7 

data from the qualitative research is put as informative terms with very little alteration or 
categorization. At this stage the amount of data is large. At the 2nd order analysis, the data is 
condensed into themes of similarities within the 1st order concepts. At this stage, the themes are 
still kept to an informative level but patterns are recognized and the data is clustered into a more 
manageable amount. At the second part of the 2nd order analysis, the themes are clustered into 
aggregate dimensions on a more abstract level. The Gioia methodology presents an overview of 
how the data is processed into insights and therefore gives a good overview of rather abstract 
insights whilst maintaining a high scientific level. (Gioia, Corley and Hamilton, 2012) 

 
Figure 3. Data structure (Corley and Gioia, 2004). 

The Gioia methodology provides guidance in analysis of qualitative research as well as a structured 
way of presenting findings. The methodology aims to serve as a ground point and instead of 
quantifying insights, presenting concepts as precursors to measurable constructs, i.e. something 
less specified showing qualities that explains a phenomenon or an occurrence. (Gioia, Corley and 
Hamilton, 2012) 

2.3.1 Implementation into project 

For the analysis of the professional users interviews, this project has aimed to implement the Gioia 
methodology as presented in the theory. This methodology applied in the field of product 
development, may serve as a beneficial way of condensing large qualitative research into a 
manageable number of key insights and areas and to present these to Primus in a perspicuous 
manner. 

In the article Seeking Qualitative rigor in Inductive Research: Notes on the Gioia Methodology 
(ibid) the authors discuss the method as a framework to add rigour to qualitative theoretical 
research whilst still enabling creativity. The method aims to enable the development of new 
concepts and ideas. This is very well suited for this project as the analysis will serve as base for 
product development. 
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The authors discuss the methodology as differing from other traditional scientific methods in the 
sense that these methods often aim to quantify insights, making them measurable. They argue that 
this does not encourage originality and not delimiting what we can know by not being rooted in 
what we already know in the same way as the Gioia method aims to do. This may blind us in the 
work of concept development and this project has aimed to use the Gioia methodology to present 
concepts, instead of presenting measurable constructs, that may serve as a starting point and 
insights for creative development that Primus, whether continuing on the end result of this project 
can use as a framework in future work. 

For the user tests, the Gioia methodology has only been used as inspiration for the analysis. As 
this part of the project contained a relatively small amount of data with very concrete, specific 
usability problems, this analysis method was deemed more useful than the original Gioia 
methodology. The analysis has used a three-level structure similar to the one presented in the Gioia 
framework. Insights from this part of the project, structure concrete problems related to specific 
parts of the product in three sublevels. 

2.4 Circular Economy 

A circular model for product development by Sitra, Technology Industries of Finland and 
Accenture was investigated to create more value to Primus, the customers and the environment. In 
the traditional linear product chain, they present both economic and environmental inefficiencies, 
see Figure 4.  

 

Figure 4. Inefficiencies of linear value chain. 
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According to Sitra’s model, inefficiencies can occur already during the first stage, product design, 
for example if non-renewable materials or unsustainable energy are used. During the next three 
stages, sourcing, manufacturing and logistics, it may be inefficient if machines are not operating 
full hours, which I turn leads to unnecessary costs. Another inefficiency that can occur later in the 
process, after the usage phase, is if the product is not used to its full potential, for example, if it is 
not possible to repair or replace parts of the product. If the product is not recovered or recycled, 
valuable components and materials are wasted. To reduce inefficiencies in the product chain, five 
circular business models can be implemented. Each business model includes sub-models that are 
described in Figure 5. (Sitra, Technology Industries of Finland, Accenture, 2018) 

 

Figure 5. Description of five circular business models and their sub-models. 

The first business model presented in Figure 5 is about circularity in the supply chain, which can 
be implemented by designing durable products that can easily be repaired or by using recyclable 
materials in the production. The second business model is about sharing platforms for increased 
use of capacity and the third one about offering customers services instead of selling products 
which leads to a decrease in production. The next business model is about repairability, 
upgradeability and second-hand usage, which can add years to a product’s lifetime. The last model 
is regarding recycling of materials to make use of the end-of-life value. Sub-models from all the 
business models except for the sharing platform were investigated in this project. 
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The sub-models can be used as hands-on activities to implement in the linear product chain to 
create more value by making the product more sustainable, see Figure 6. 

 
Figure 6. Implementation of circular sub-models in the linear value chain. 

This model is not only about environmental sustainability, but also economic, which is why the 
implementation of the sub-models can be of monetary value to the company. For example if the 
product can be rented out as a service, the company can earn money on the same product several 
times.  

2.4.1 Implementation into project 

This circular model was implemented in the project by investigating where in the product chain 
the most valuable impact could be made. A recommendation for Primus where to put an effort 
regarding circularity in product development are presented. As most circular opportunities are in 
the usage phase where companies can be brought closer to their customers, that is where the focus 
is during this project. 
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3  RESEARCH 
In this chapter, the working process of the research phase is described. As the process was iterative 
and work was built upon the results of previous stages, both processes and results are presented in 
this chapter. Results are presented as a sub-section in direct connection to the respective process. 

The contents of the chapter revolve around interviews, user tests, identification of user groups and 
lead users, the analysis and the following results. 

3.1 Initial testing 

To understand the product and to find out what questions to ask during the initial interviews, seven 
different expedition stoves were tested. The stoves were either multi-fuel or liquid fuel stoves. The 
tests were performed in different environments and weather, see Figure 7. The stoves tested were: 

• Primus Omnifuel 
• Primus Omnilite Ti 
• Optimus Polaris Optifuel 
• Soto Muka OD-1NP 
• Soto StormBreaker OD-1ST 
• MSR XGK-EX 
• MSR Whisperlite Universal Combo 

 

 
Figure 7. Testing different expedition stoves in different environments. 
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All the stoves have been tested several times in a randomized order since the knowledge about 
using expedition stoves were low before the project. All the stoves were tested with white gas, and 
in different environments to find as many problems and good aspects as possible. The test setup 
and results can be found in Appendix A. 
After the stove testing, a competitor analysis was made to compare the most popular expedition 
stoves on the market, including the tested ones, see Appendix B. The comparison gave inspiration 
to the following ideation phase. 

3.2 User tests of Primus Omnifuel 

As the initial project brief was to design the next generation expedition stove for Primus, user tests 
were performed with their most award-winning expedition stove, Omnifuel (Primus AB, 2020). 
10 participants were testing the stove, one or two at a time, with white gas in a simulated 
environment, see Figure 8. 

 

Figure 8. Photos from user test of Primus Omnifuel. 

All the participants were working at companies developing design and technology, and 9 out of 
10 were working with product development. The eighth subject was working within marketing 
and communication. As it is a product developers’ job to improve the design of a product by 
creative and critically thinking, the subjects were chosen with the purpose to get critical opinions 
on the product. The intention was also to have subjects that possibly fulfil some of the criteria for 
a lead user, to investigate if they can be involved through the project. The criteria referred to are 
access to technological know-how and openness to new technologies and innovations. The 
subjects turned out to be a suitable group of people to participate in a user test of a product. 

The participants had varying experience regarding backpacking stoves, but the ones who 
performed the test in pairs had similar experiences which facilitate better discussions. 

The think-aloud method was used to gain insight into the participants’ thoughts while they were 
using the stove (Fonteyn, Kuipers and Grobe, 1993). Before each test started, the participants were 
asked to verbalize their thoughts during the whole process. After each test, an interview was 
conducted to gain insights into why the participants had a specific opinion. The interviews also 
made it possible to discuss questions not addressed during the test. 

All users test were video recorded. After each test, the video recording was reviewed and carefully 
transcribed to identify actions, expressions and usability aspects. 
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3.2.1 User test results 

The insights were categorized into different sub-groups that served as a common denominator. 
The sub-groups where thereafter grouped into three higher order main groups; main parts, 
accessories or experience. Main parts with associated sub-groups and insights can be seen in Figure 
9, and accessories and experience may be seen with associated sub-groups and insights in Figure 
10. 

 

Figure 9. Breakdown of user test of Primus Omnifuel, main parts. 

 

Figure 10. Breakdown of user test of Primus Omnifuel, Accessories and experience. 

Based on the categorization of insights, it became evident that the usage process of the Omnifuel 
stove is not intuitive for novice users. Many aspect are hard to understand and causes the user to 
feel confused. The most confusing parts of the process were to know when sufficient pressure had 
been reached by pumping as well as knowing to prime, both in terms of how much fuel to let out 
and when sufficient temperature had been reached. The whole process required practice and users 
expressed that they would know the process fairly well given a second try. 

Another important aspect of the usage that became clear is that nothing in particular, in regards to 
shape and colour, drew the user’s attention. It, therefore, became confusing to the users what to 
interact with and in what order. 
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This was helpful when investigating the usage process and gave guidance on how to continue the 
project. 

3.3 Retail interviews 

To understand who the buyers of Primus’ expedition stoves are, interviews with sales assistants 
were conducted at two different outdoor retailers, in four separate stores. Another reason for 
conducting the interviews was to find out what problems occur for the customer and if it is common 
that the buyer is coming back to the store to make a complaint. Three of the retailers were 
Naturkompaniet, which is part of the same corporate group as Primus, and one was Alewalds, a 
competitor. Primus’ expedition stoves are not sold in many physical stores, but the selected 
retailers were chosen to get some spread and not only stores belonging to the same concern. 

One person was interviewing the sales assistant, and one was taking notes. The interviews were 
transcribed immediately after they were performed. 

The sales assistants in the four different stores agreed on most things. All of them claimed that it 
was mostly, or only, men buying the stoves, but that the product is rarely sold. The customers were 
usually between 25 and 50 years old and were either planning to go on their first winter expedition 
soon or had a vision of doing it in the future. Several sales assistants described the buyer as 
someone who knows what they want and does not ask questions about the stove in the store and 
rather conducts research beforehand. The customer usually knows how to use LPG, but is not 
familiar with liquid fuel. Three of the sales assistants claimed that the customers sometimes know 
more about the stove than they do, e.g. regarding nozzle diameters. Since Primus' expedition stoves 
are designed for both LPG and liquid fuel, the product is not necessary for someone who will only 
use LPG. Therefore, most of the sales assistants interviewed said that they always ask the customer 
where they are going. Sometimes, the customer only wants the best and most expensive stove on 
the market, which made the sales assistants recommend a cheaper gas stove that will better suit 
the customer’s needs. Some of the customers only needed the stove for one specific trip, e.g. to 
South America, where it can be hard to find the right type of LPG, or for a very long expedition 
where the smaller weight of liquid fuel is preferred. 

Regarding problems with the stoves, some customers have had a nozzle clogged by soot and did 
not know how to clean it themselves. Other customers have come back with broken O-rings. 
Except for that, they could not remember any problems regarding the expedition stoves. 

The information about the customer indicated that the project had a new interesting user group 
besides the professionals, techies. Interviews with this user group are covered in section 3.5. 

3.4 Professional user interviews 

Since Primus’ expedition range includes the most advanced stoves, they must be designed for the 
most advanced adventurers. Therefore 11 professional users with extensive experience within 
various expeditions were interviewed. 

Each interview lasted one to three hours and revolved around everything from information about 
the respective user and their experience, context-based factors and feelings to specific stove usage 
aspects. Some key interest areas were to try to define what an expedition is as well as finding out 
what is important to this specific user group. 
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The interviews were thereafter transcribed and key informative terms were brought to the analysis 
stage. 

3.4.1 Analysis of interviews 

As described in section 2.2, the analysis of the conducted professional user interviews is based on 
the Gioia methodology. Key statements from the interviews were made into informative insights 
and put into the Gioia framework as 1st order concepts. A total of 215 1st order concepts were 
identified. These were then analysed in terms of similarities and tendencies and clustered into 45 
2nd order themes. These themes were decided by trying to identify the root cause of the 1st order 
concepts. 

After this, the 2nd order themes were clustered into 13 aggregate dimensions. The Aggregate 
dimensions are shown and explained below. The full analysis can be seen in Appendix C. 

Under special circumstances users tend to use white gas over LPG 

This aggregate dimension covers special circumstances that are not contextual in the same sense 
as weather, climate and place, that forces the user to use white gas over LPG. Reasons for this is 
for instance that there are LPG canisters of varying connection type making the user unable to 
connect it to the stove. Other reasons may be a pure cost issue as the price difference of white gas 
and LPG is substantial in some places. 

Users show a strong will to use LPG 

Several 2nd order themes point towards the conclusion that users want to use LPG whenever 
possible. Users are going the extra mile for LPG, for instance, the LPG canister is sometimes put 
in the warm water for some time to heat the LPG which makes it perform better in cold conditions. 
Another thing the users are doing to make their gas stove perform better in cold conditions is to 
put the gas canister upside-down, which is called liquid feed mode. The main reason, however, is 
that the process of using a gas stove is much easier and require fewer steps than the one for using 
liquid fuel. Using a gas stove does not require pressurising the fuel nor priming the stove. 
Additionally, gas stoves require less maintenance as LPG burns clean and therefore does cause 
problems with soot in the same sense. 

Different needs for different expeditions 

What became clear during the interviews was that the term expedition does not have a clear 
definition, and it, therefore, became evident that it is not one type of adventure requiring one type 
of stove. This dimension aims to define the varying needs for different types of expeditions to 
make it clear, for instance, when power or weight is most important. 

One of the 2nd order themes in this dimension is worth mentioning as it contradicts the 
segmentation of the existing stove market in general. The need for multi-fuel is low. Most stoves 
in the market that target professional users and expedition type travels are either multi-fuel stoves 
or liquid fuel stoves, where multi-fuel stoves account for the majority. The real need for multi-fuel 
only really exist when fuel access is unknown, which is very seldom the case for expedition type 
adventures. It became evident that the expedition stoves in the market, including Primus’ 
segmentation, are not reflecting the needs in reality. 
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Different needs for different types of food 

Requirements put on the stove vary with the type of food the user intends to cook. The majority of 
the stove use is boiling water which makes a smaller stove with a directed flame fine. When 
cooking real food or melting snow the stove should have a rather large burner spreading the flame 
as the contents might burn and in some cases even damage the pot. 

Different needs for a different number of people 

Requirements on the stove also differ with the number of people intended to cook for. The cooking 
is mostly done in pairs but solo and group use also occur. For instance, a large, powerful spreading 
flame is preferred when it comes to group use as large pots are used and a greater amount of 
contents are cooked. 

Time and power is less important than reliability and durability 

Power and time are of course of importance to the user but not to the same extent as reliability and 
durability. As the stove is sometimes the only source of clean water to the user and they are 
therefore heavily dependent on it, reliability and durability become substantially more important 
than the time it takes to melt the snow or boil the water. This is of course within reasonable limits. 

Want to feel safe during usage 

A very important aspect of the stove design is the feeling it provides the user. A vast amount of 
insights led to the conclusion that the user wants to feel safe during usage. This includes aspects 
controllable through design such as the stability of the stove, the comfort of the process and 
reliability as well as contextual aspects such as picking a safe cooking spot. Additionally, users 
feel safer while using LPG than liquid fuel. 

Improving fuel efficiency may lower the total weight 

The interviews show that the weight of the total setup, stove, fuel and accessories is of importance 
rather than the weight of the actual stove. Additionally, stoves with a shielded flame are more fuel-
efficient and as fuel may account for a substantial part of the total weight, especially on longer 
expeditions, improving fuel efficiency may be an effective way to lower the total weight of the 
setup. 

The user is looking for a low mental hurdle 

The user is looking for a simple process and the analysis shows that users tend to take shortcuts to 
make the process easier. This can, for instance, be not changing nozzles to optimise the fuel-air 
ratio or not depressurising the fuel bottle between cooking sessions. Some parts of the process 
cause the user to feel confused or frustrated which adds to the mental hurdle of using the stove. 
Additionally, stoves that cater an ordered and easy process seems to attract users, providing a lower 
mental threshold. 

The effort of using a gas stove is smaller than liquid 

Pressurising the fuel bottle and priming the stove has shown to be the biggest effort when it comes 
to using a stove with liquid fuel. This is also the main difference compared to using a gas stove 
which therefore makes the process of using one easier. 
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Aesthetics provide new interesting business opportunities 

The purely aesthetic aspects of the design is a powerful tool for several reasons. Insights from the 
interviews include aspects such as other brands conveying messages through their design more 
clearly than Primus and, additionally, it may be used to target new user groups. One example is 
that the design of the existing expedition stoves is perceived as fast, sharp and masculine, which 
could be the reason why the customers in retail stores are almost only men. 

Primus’ product view is not coherent with the user’s 

This dimension includes business aspects such as the provided supporting process information and 
the segmentation of the product range. The usage of Primus’ stoves does not align with the current 
segmentation of stoves. Additional arguments to support this are included in the aggregate 
dimension Different needs for different expeditions. 

The Primus brand carries a positive image 

The primus brand conveys quality and heritage to the user and in general, the interviewed users 
are satisfied with the quality stoves that Primus provide. 

3.4.3 Professionals defined as a user group 

At this stage, the user group, Professionals, was already identified, however, it became evident 
by the insights from the analysis above that the needs of the group are different based on aspects 
mentioned in the previous section. The user group was defined to enable the development of a 
product based on customer needs.  

The professional users are the main target group and are important for Primus because they are 
going on the most advanced expeditions which Primus want their most advanced stoves to 
withstand. They are also important because they are influencing potential customers by promoting 
outdoor equipment. Some of the professionals do not have to buy their own stoves, but rather get 
them for free which shows that they are an important target group for the company. 

3.5 Techie interviews 

Since the interviews with the sales assistants gave insights about the customers of expedition 
stoves, this identified target group was interesting to interview. As described in section 3.3 these 
are gear interested users that seek the best available product. 

Five users from the identified user group were interviewed to identify needs specific to this user 
group and what drives them to buy a specific stove. From the retail interviews it was concluded 
that these users want to buy stoves in the expedition range even if the actual functionality need is 
not always present. The five interviewed users are all 25-35 years old and have trekking 
experience. The users tend to show the same behaviour in other fields of interest as well. 

3.5.1 Results from the techie interviews 

Based on interviews with the techies, some key insights was brought forth. In general these users 
are adventurous and enjoy nature. They want the best product on the market regardless if that is 
what their adventure actually requires. The conclusion is drawn that it is important for the user to 
satisfy their need of having professional equipment rather than fulfilling the need of the specific 
adventure. Characteristics of these users are listed below:  
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• The user tends to care a lot about functions, materials and aesthetics 
• Ownership is of high importance to this user group 
• The user tends to do extensive research to base their purchase on. This includes 

comparing different products and comparing features of interest 
• These users are often asking friends with deeper knowledge within the field 
• The user tends to buy extra equipment/accessories which is not always needed 

3.5.2 Techies defined as a user group 

At this stage, the second user group, techies, and their needs were defined by the insights above. 
The techies are important for Primus because they are the group of customers that account for the 
majority of sales of the more advanced and expensive products. Other customers of these stoves 
may exist but will not be covered in this project as they were not identified in the retail interviews. 

As techies are doing a lot of research before they buy their equipment, they are very knowledgeable 
which may influence other people to buy the same product. 
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3.6 Lead user identification 

From the conducted research a number of lead users within different areas have been identified 
and will be presented and discussed in this chapter. 

The majority of lead users have been identified from the professional interviews. This has to do 
with the users having extensive knowledge and experience of expeditions of various kind. One 
lead user was also identified from the users test presented in section 3.2, User tests of Primus 
Omnifuel. The total number of identified lead users are six, five from professional user interviews 
and one from user tests. All of the identified lead users fulfil the main criteria mentioned in section 
2.2.1. 

All lead users have experience in expeditions to some degree, with exception of Ryan Helps who 
has experience within trekking. These users have been identified with having characteristics that 
are deemed valuable to the project. The users were all identified as lead users according to the 
definition in this project, see section 2.2.1, but were not needed in all parts of the process and were 
rather targeted for specific tasks within for instance concept evaluation. Lead users are presented 
in Table 1. 

Table 1. Identified lead users with respective important characteristics. 

Lead user Harald Born Anneli Wester Tarek Penser 

Characteristics Creates modified stove 
solutions and shows 
creative thinking. Has the 
customer perspective and 
a stove specific technical 
skillset. 

Creates modified stove 
solutions and shows critical 
thinking. Has a large focus 
on gender in design. 

Industrial design engineer 
student and shows creative 
thinking. Belongs to a 
younger generation than 
other lead users. 

Involved in Initial interviews with 
professional users 

Re-segmentation workshop 

Initial interviews with 
professional users 

Initial interviews with 
professional users 

Design workshop 

Lead user Anders Warell Carl Lundberg Ryan Helps 

Characteristics Industrial design professor 
that shows great critical 
thinking. 

Mechanical engineer that 
shows creative and critical 
thinking. Has a mixed 
expedition experience. 

Principle product designer 
and tech nerd that shows 
creative and critical 
thinking. Has the customer 
perspective. 

Involved in Initial interviews with 
professional users 

Initial interviews with 
professional users 

Design workshop 

User test, Primus Omnifuel 

Techie interviews 
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3.7 Re-segmentation of expedition range 

When looking closer at aggregate dimension Different needs for different expeditions and New 
user-centered display of product range needed they together conveyed a clear message that the 
Primus expedition range and their overall product presentation to the customer is not coherent with 
the reality of expeditions. This following quote from the interview with Anneli Wester emphasises 
the situation, 

” A segmentation of the stoves is a great idea. To make this clear to the user what is good for what. 
Some stoves are suitable for several types of adventures. This will really help the customer. ” 

– Anneli Wester 

A clearer user-centered segmentation could additionally be implemented on the website with great 
benefit, making the interface more easily understood and navigated by users. 

An overview of the different types of expeditions identified different stoves is shown in Table 2. 
Additionally the analysis showed that stove requirements also differ based on two other factors. 
The first one being what the stove is to be used for, whether it is cooking real food, boiling water 
or melting snow. For example, when melting snow the snow may burn and cause damage to the 
pot. It is therefore important to not have a directed flame. See Table 3 for full explanation of 
requirements. The second factor that causes requirements to differ is the amount of people that are 
to be cooked for. For example when cooking for groups it is important to spread the heat to 
accommodate for larger pots being used. See Table 4 for full explanation of requirements. 
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Table 2. Identified expeditions and requirements. 

Type of 
expedition 

Fuel type 
needed/ 
preferred 

Requirements Accessories 
brought 

Food 
cooked 

Fuel access 

Bike & kayak 

Weight support 

Multi Volume is the limiting 
factor, rather than 
weight 

Something to 
keep the stove 
still when 
packed 

Mixed food Fuel type 
unknown 

Remote 

 

Multi Higher demand on 
reliability & repairability 

- Mixed food Fuel type 
unknown 

Cold conditions 

Below -22°C 

Liquid Higher demand on 
reliability & repairability. 

Higher demand on power 
& efficiency 

Bottom plate Freeze 
dried food 

Fuel type 
known 

Mountaineering 

Lower oxygen 
levels and lower 
air pressure 

LPG Higher demand on power 
and efficiency 

Bottom plate 

Something to 
warm gas 
canister 

Freeze 
dried food 

Fuel type 
known 

Big wall 
climbing 

Cooking hanging 
on wall 

LPG Higher demand on power 
and efficiency. 

Higher demand on 
weight being low 

Hanging kit or 
rope 

Freeze 
dried food 

Fuel type 
known 

X-country ski 
touring 

With sledge 
support 

LPG Higher demand on power 
and efficiency. 

Volume is the limiting 
factor, not weight 

Bottom plate 

Something to 
warm gas 
canister 

Mostly 
freeze 
dried, some 
real cooking 

Fuel type 
known 

Low land 

Carrying 
backpack 

LPG Weight is of high 
importance 

Volume is of less 
importance 

- Mixed food Fuel type 
known 

Car 

Weight support 

LPG Weight is of low 
importance 

- Mixed food Fuel type 
known 
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Table 3. Requirements based on stove usage. 

Food type Real food Snow melting Boiling water 

Requirements A large spreading flame 

Good simmering 
possibilities 

High power 

A large spreading flame as 
the snow might “burn” 

High power & efficiency 

Smaller directed flame is 
fine 

Table 4. Requirements based on group size. 

Amount of 
people 

1-2 Group 

Requirements A smaller stove is suitable for solo use A large spreading flame is good for cooking 
for many people as larger pots are used 

High power 

 

3.7.1 Segmentation workshop 

Workshops was held at two occasions to collaboratively re-segment the expedition range of stoves. 
The first workshop was held together with identified lead user Harald Born and the second one 
together with Primus R&D team Staffan Till, Magnus Johansson and Eric Svartström 

By including a lead user with extensive expedition experience of various kind the user perspective 
is included in the re-segmentation and by including the Primus R&D team the business and 
development perspective is taken into account. Additionally by including the Primus team the new 
segmentation more easily serves as a starting point and framework for future development 
(Piezunka and Dahlander, 2014). 

The intention to collaborate with lead user Harald Born for the first workshop has its root cause in 
two main arguments, 

• Harald has great knowledge of the Primus product range as he has been working for 
Primus and Naturkompaniet for the past seven years 

• He is a mountain guide, ice climber and have been in the military and therefore has 
extensive expedition experience within several different expeditions. 

3.7.2 Workshop format and setup 

The workshop was performed in a digital format using an online collaborative platform called 
Miro (Miro, 2020). 

During the workshops, a segmentation canvas presented in Figure 11 was used. The workshops 
started with a walkthrough of the identified needs and requirements for different expeditions, stove 
usage and group size presented in   
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Table 2, Table 3 and Table 4. Following that the participants were asked to decide on important 
differentiating criteria. For example light and powerful to distinguishing between different stoves 
within the same kind of expedition. After discussing and deciding on these criteria the Primus 
stove range was shown and the participants were asked to think aloud and place these stoves where 
they saw fit. The participants were beforehand told that all stoves did not have to be included in 
the matrix, only the stoves that truly fulfil the base criteria of being an expedition stove. 

 

Figure 11. Segmentation canvas from the workshop. 

3.7.3 Re-segmentation results 

The outcome of the segmentation workshop was a new user-centred way of differentiating and 
presenting stoves in Primus’ expedition range. The final outcome is the result of insights from the 
analysis and two collaborative workshops, one with lead user involvement and one with the Primus 
R&D team. The final segmentation matrix is based on requirements of different type of expeditions 
and a number of important differentiating criteria within these expeditions. 

The segmentation is based on the need for a specific type of stove. This need of a specific stove 
has its roots in the insights that different needs occur at different expeditions. The different stove-
types included in the matrix are dual burner stoves, hanging stoves, gas stoves and multi-fuel 
stoves. 
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The criteria that differentiate within those individual stove groups are lightweight, robust, powerful 
an advanced. Advanced does not necessarily mean more and intricate functions but may be 
advanced in the sense of combustion techniques, material choices or other aspects. The final 
segmentation is shown in Figure 12. 

 

Figure 12. Final re-segmentation of Primus’ expedition range. 

3.8 Identification of whitespace 

Based on the re-segmentation presented in the previous section the analysis was brought further 
with identification of whitespace, both in terms of whitespace in Primus’ product range and in 
terms of whitespace in the market. The term whitespace refers to where products and services do 
not exist in the market, i.e. where unmet and unarticulated needs are uncovered that may create 
innovation and/or business opportunities. 

Looking at the segmentation matrix two main whitespaces were identified, see Figure 13. The first 
one being in the hanging stove range and the second one being in the gas stove range. 

 

Figure 13. Segmentation matrix with identified white space marked out. 



 
25 

3.8.1 Hanging stove whitespace 

There is a white space in Primus’ stove range when it comes to robust and powerful hanging stoves 
for climbing. However, in the market for stoves targeting climbers, there are competitors filling 
this whitespace. One heavily used and appreciated competitor product is MSR’s Windburner, 
which is appreciated amongst adventurers doing big wall and ice climbing, see Figure 14. The 
stove has a large burner and heats content efficiently as it covers the complete bottom surface of 
the pot.  

 

Figure 14. MSR Windburner. 

3.8.2 Gas stove whitespace 

There is a whitespace in Primus’ stove range when it comes to an expedition type gas stove. 
Additionally, there is a whitespace in the market as well when it comes to a gas stove targeting 
expedition usage and the combination of related needs, presented in Table 2, Table 3 and Table 4 
in section 3.7. 

Gas stoves in the market usually target hike and trekking type trips rather than expeditions. 
Gravity, for instance,  is a gas stove in Primus’ existing range that is popular amongst adventurers 
due to its large burner and stability. There are however some aspects that could be improved 
making it perform better in harsh conditions, for instance being able to run the stove in liquid feed 
mode. Additionally there is whitespace in the market for an advanced top of the line gas stove that 
attracts techies. Advanced refers to aspects such as functions, technology and material. 

From the instore interviews it became evident that techies is a user group that want the best stove 
even if they do not need it. This does not necessarily mean the best stove for their needs and often 
end up in the most expensive stove or the most technically advanced stove. Just like Omnilite Ti 
is the top stove of multi-fuel stoves in terms of advanced materials and functions the market is 
open for a gas stove that target the same needs. 

Since the gas expedition stove is a whitespace both for Primus but also in the market, it was chosen 
as the area to investigate further during the concept development of this project. 
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3.9 Product development opportunities 

Taking the identification of whitespace into consideration along with additional insights from 
interviews with both techies and professionals, three ways to move forward were brought forth: 
Product as a service, modular stove and gas expedition stove, see Figure 15. 

 

Figure 15. Three identified ways to move forward. 

3.9.2 Product as a service 

Non-professional users, including techies, use the stove one week or less per year. A rental service 
would create a possibility for the user to pay less money than buying and owning a stove. It also 
provides the ability to get the most suitable stove for a specific trip. Additionally, it gives the user 
certainty that maintenance is performed correctly. 

A service solution gives Primus the ability to gain income from the same stove several times. 
Primus can also prolong the life length of the stove by making sure necessary maintenance is 
performed. Additionally it will be easier for Primus to provide recycling for broken parts as the 
product will move through the hands of Primus between use cycles. 

As this project aimed to develop the next-generation expedition stove, which targets the most 
advanced adventurers who go on demanding expeditions, the concept needed to be interesting for 
professionals. A renting service would not target the professional users due to their frequent usage 
of expedition stoves. 

3.9.3 Modular stove 

As the results from the interviews with professional users showed that they have different needs 
on different types of expeditions, they have to buy several stoves to meet their needs of every 
adventure.  

A modular stove solution could provide the ability to own only one stove but optimise it with 
minor adjustments for different types of expeditions. It could potentially allow for fewer stoves in 
the complete Primus range, making it possible to produce a higher quantity of fewer items as the 
same items can be used for several stoves. However, the supply chain complexity has to be 
considered, and the changes in the manufacturing by replacing the existing Primus range with one 
new modular stove is outside the scope of this project. 

A modular stove solution would fulfil the need most techies showed tendencies of which is the 
importance of ownership. However, there is a risk that this solution will not be optimal for any 
expedition. Another potential risk is that the customer can be more confused to know what parts 
to buy due to the variety of extra functions. 
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3.9.4 Gas expedition stove 

Professional users own several different stoves optimised for different expeditions. The stoves are 
used extensively under harsh conditions and has to be durable and easy to maintain as the user 
experiences dependency on the stove. 

As previously mentioned in section 3.11 there is a whitespace in the market for a gas stove 
optimised for expedition use. This solution will cater towards professional users and important 
aspect in their usage. Additionally the solution aims to move the perception of the gas stove up in 
the hierarchy to a status where it is perceived as an equal to existing high end expedition stoves 
such as Omnilite Ti. 

3.9.5 Decision on moving forth 

With the research analysis in mind and after discussions with both Primus and the lead user Harald 
Born, the decision was made to move forward with the gas expedition stove. This decision was 
made on the basis that it shows most potential in providing a good results catering towards 
professional users. It builds on Primus’ strong heritage about quality stoves for expedition use. It 
also takes the need of techies into consideration covering both identified user groups. 
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4  CONCEPT DEVELOPMENT  
In the concept phase, problems discovered during the research phase were discussed and ideated 
on to bring forth a new concept design of a gas stove. The product was divided into three 
subsystems, legs, burner, and valves and hose, which will be presented individually in the 
following sections. See subsystems presented schematically in Figure 16. 

 

Figure 16. The three subsystems. 

As the process was iterative, the subsystems were developed in parallel and decisions regarding 
one subsystem lead to decisions in other subsystems. Ideas and decisions for all subsystems were 
discussed with lead users. 

4.1 Burner 

The first subsystem was the burner which had two different areas to ideate on; 

• Shape of burner 
• Noise 

A few different important aspects were taken into consideration. These were efficiency, robustness 
and comfort. 

4.1.1 Shape of burner 

Research showed that most expedition type adventures require a large burner with great flame 
spreading ability, for instance to prevent the risk of burning when melting snow. It was shown that 
users perceive the burner of Primus Gravity stove as fulfilling this criteria. The flame spreading 
ability of the Gravity stove was further investigated as it was compared to two other burners in a 
test where the flame was examined under low light conditions. 

Three different burners were examined: 

• Gas burner of the Gravity stove 
• Vortex burner of Omnilite Ti with silencer 
• Laminar flow burner of Lite+ 
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Figure 17 shows the Gravity burner in two stages, to the left with a low gas flow and to the right 
with high gas flow. The test showed that flame burns relatively vertical at a low gas flow. The 
form of the burner allows for the flame to form a narrow top that is attractive for use with pots 
with smaller diameters. At a high gas flow perpendicular to the surface for a short distance and 
then forming a flame in the vertical direction. 

 

Figure 17. (Left) Gravity stove at low gas flow. (Right) Gravity stove at high gas flow. 

Figure 18 shows the Vortex burner with silencer in two stages, to the left with a low gas flow and 
to the right with high gas flow. The test showed that flame burns relatively vertical at a low gas 
flow forming a narrow flame and at a high gas flow creating a slightly wider flame but still pretty 
narrow due to the shape of the brass burner cup. This type of the burner also allows for the flame 
to form a narrow top that is attractive for pots with smaller bottom surface diameters. 

 

Figure 18. (Left) Omnilite Ti stove at low gas flow. (Right) Omnilite Ti stove at high gas flow. 
  



 
30 

Figure 19 shows the Laminar flow burner in two stages, to the left with a low gas flow and to the 
right with high gas flow. The test showed that the flame burns relatively vertical both at a low gas 
flow and at a high gas flow. This burner showed least flame spreading ability and the least 
versatility in flame shape. 

 

Figure 19. (Left) Lite+ stove at low gas flow. (Right) Lite+ stove at high gas flow. 

Due to the flame spreading ability and the versatility of flame, allowing for efficient use of small 
as well as large pots, of the Gravity burner it was decided to have a burner with similar geometrics. 
The Gravity stove can be seen in Figure 20. The Gravity burner has a diameter of 75 mm and 319 
combustion ports with a 1.3 mm diameter at an angled face. It does not have any combustion ports 
on the top surface directed straight up towards the pot. 

 

Figure 20. Primus Gravity stove. 
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4.1.2 Noise 

The research analysis showed that the noise of the burner is a crucial aspect of how comfortable 
the user feels during the process. Recent Primus invention Laminar flow burner, a burner that has 
a very quiet combustion process, was therefore further investigated as a possible choice.  

The Laminar flow burner provides a compact and robust construction. The burner is more fuel 
efficient than a burner with turbulent flow. The burner is found in Primus products such as Lite+, 
Essential trail stove and Primetech Stove set and can be seen in Figure 21. 

 

Figure 21. Laminar flow burner, as seen on Primus Essential Trail Stove. 

After the primary air inlet, the gas has to travel some distance to create a good mixture of LPG and 
air. The primary air inlet are the holes in the fuel line in close connection to the nozzle where 
oxygen enters the fuel line. The Laminar flow burner uses a plate located in the burner to make 
this path horizontal, taking place inside the burner. Having the gas travel along this predefined 
tight space just before combustion takes place, creates a laminar flow to provide a more efficient, 
less noisy combustion, see Figure 22. 

 

Figure 22. Schematic presentation of gas flow (blue arrows) in a Laminar flow burner. 
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4.1.3 Redesign of Laminar flow burner 

The decision was made to redesign Primus’ existing Laminar flow burner to a wider, more flame 
spreading version. Three concepts on the shape of the burner was brought forth, Figure 23. The 
first one has a shape similar to the Gravity burner. The second one is slightly flatter and allows for 
a larger combustion port surface. The third one has a rounded top surface completely covered with 
combustion ports. 

 

Figure 23. (left) 45° chamfer burner (mid) 30°chamfer burner (right) continuous curve burner. 

The three concepts were evaluated and discussed as part of a design workshop together with the 
lead users Carl Lundberg and Tarek Penser separately. They were asked to participate since they 
have different experiences. Both of them are working as mountain guides but on different 
continents, and they usually do not cook food for the same amount of people. The three concepts 
were also discussed with Primus. See Figure 24 for the burner part of the workshop. 

As most aspects regarding the burner were based on the research analysis and the existing Primus 
inventions explained in the previous section, the workshop served as confirmation and discussion 
regarding the design. 

 

Figure 24. Subsystem burner from design workshop. 
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Both Carl and Tarek argued that the burners with an angled surface would spread the heat better. 
Additionally Carl addressed a possible problem with incomplete combustion with the rounded 
burner as there is less oxygen available for the combustion ports in the middle, on top of the burner. 
This problem was also addressed when evaluating the burners with Primus. According to Primus, 
20-30% of the air for the combustion enters through the primary air inlet, the rest is direct air. 
Therefore it is crucial for good combustion that the burner gets enough oxygen. 

Based on the workshop and discussions with Primus, the decision was made to have a burner with 
an angled surface like concept one and two (the two most left ones in Figure 23) and leave the top 
surface without combustion ports to make sure that there is enough supply of oxygen to prevent 
incomplete combustion, and by that carbon monoxide. (GreenFacts, 2020) 

A concept for a combination of the principle of the Laminar flow Burner and the flame spreading 
ability of the Gravity stove was constructed and can be seen in Figure 25. The decision to move 
forth with a less steep angle than the existing Gravity burner was made to allow for a similar gas 
flow, i.e. to keep the flow laminar. However this has to be tested with a prototype to ensure laminar 
flow. In the figure, three areas are marked with red, these are identified as a risk of causing 
turbulence. 

 

Figure 25. Concept of new flame spreading Laminar flow burner. 

As the gas flow in Primus’ existing Laminar flow Burner is going through a path with the same 
height everywhere to facilitate the laminar gas flow, an idea with the same type of path is generated 
for the burner developed in this project. However, this idea has to be tested which was not feasible 
during this project, and the areas identified as a risk of causing turbulence are still existing. See 
the shape of the second laminar plate idea in Figure 26. 

 

Figure 26. Second concept of new spreading Laminar flow burner. 

As research showed that power is of importance, this aspect was addressed as well. Research 
analysis also showed that users perceive both the Gravity stove and the Omnifuel stove to have 
sufficient power, the decision was made to aim for at least the same power level ! [W], 3000 Watt. 
As the power output is subject to small variations in the design, such as position of pot support, 
size and position of primary air inlet, shape of the burner etc, and therefore has to be tested with a 
prototype this aspect has only been addressed in relation to the size and amount of the combustion 
ports to, in theory, provide optimal combustion port load. 
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The combustion port power load is given by two variables, the power load per length unit !! 
[W/mm] and the power load per area unit !" [W/mm2]. 

The total edge length "#[mm] of combustion ports was calculated as, 

 "# = $%&$'$ (1) 

Where &$ [mm] is the diameter of the port and '$ is the amount of respective port with a certain 
diameter. 

The total area (# [mm2] of combustion ports was calculated as, 

 

 (# =
$
4%&$%'$ (2) 

The load per length unit could thereafter be calculated as, 

 !! =
!
"#

 (3) 

And the load per area unit could be calculated as, 

 !" =
!
(#

 (4) 

To get optimal combustion port power load the load per length unit should be !! = 3.9 and the 
load per area unit should be within the interval 3.5 < !" < 17.5. With 3000 Watt and combustion 
ports with a diameter of 1.3 mm the theoretical optimal amount is 188 ports. 
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The final design for the burner subsystem is a flame spreading laminar flow burner with a height 
of 13 mm and a diameter of 70 mm. A section view of the final concept may be seen in Figure 27. 
A plate is spot welded onto three resting points inside the burner at an internal height of 1.7 mm. 
The internal measurement have been taken from the existing Laminar flow burner to create similar 
characteristics to the tried and tested burner. A relatively low angled top part of the burner was 
chosen to maintain low area gaps in the gas flow yet keeping good flame spreading properties. The 
complete burner may be seen in Figure 28. 

 

Figure 27. Section view of concept for a flame spreading laminar flow burner. 

 

 

Figure 28. Concept for a flame spreading laminar flow burner. 
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4.1.5 Priming element 

To be able to run the stove in liquid feed mode, the burner has to include a priming element that 
heat the liquid fuel making it evaporate and change to a gas state. To do this, the heat from the 
flame is used to heat the priming element which in turn heats the liquid state fuel making it 
evaporate. 

Looking at primus existing stove range, three distinct ways to this was found, see Figure 29. To 
the left in the figure, the Express Spider stove is shown utilizing a brass pipe as part of the fuel 
line going into the flame before entering the burner. The same method is used with the Gravity 
stove. In the mid position of the figure, the Omnilite Ti stove is seen utilizing a brass cup that gets 
heated making the fuel change to a gas state. The same method is used in stoves such as Omnifuel 
and Multifuel. To the right in the figure, the PrimeTech Stove is shown using a copper rod 
penetrating the burner leading the heat down to the fuel line. 

 

Figure 29. (left) Express Spider stove, brass priming pipe. (mid) Omnilite Ti, brass priming cup. 
(right) PrimeTech Stove set, copper priming rod. 

The brass priming cup is designed for stoves with a vortex burner. The cup becomes very hot and 
makes the liquid fuel evaporate efficiently. However as a laminar flow burner was chosen this way 
of heating the fuel was not a suitable choice. The brass priming pipe is used with the Gravity stove 
and would work with the design. However the brass pipe takes up a lot of space on top and around 
the burner making the stove pack bigger than necessary. Therefore the choice to go with the copper 
priming rod penetrating the burner was made as it is the most space efficient solution. The final 
design of the burner with the priming element may be seen in Figure 30. 

 

Figure 30. Final concept of the burner with priming element. 
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4.1.4 Shielded flame 

The professional user interviews showed that having a shielded flame improves efficiency, 
therefore it was decided to investigate the idea of including a cup surrounding the burner in the 
design. Inspiration was drawn from the titanium and steel cups surrounding the brass cup in 
Primus’ multi-fuel stoves, see Figure 31. 

 

Figure 31. Omnilite Ti with its titanium shielding cup marked. 

This cup gives some protection against wind, shielding the flame. Additionally it protects the user 
and other equipment, providing extra safety, which the research showed to be of great importance 
to the user. During the design workshop Tarek favored this idea stating that it would have saved 
him several stove bags that have been damaged due to the burner being too hot while packed up. 

The cup also serves as a great placement for infographics such as what nozzle to use with a certain 
type of fuel. This is present today on the cup of the Omnifuel stove, see Figure 32. 

 

Figure 32. Fuel infographics on the Omnifuel stove. 
  



 
38 

The final design of the burner with the shielding cup may be seen in Figure 33. 

 

Figure 33. Final concept of the burner with shielding cup. 

Whether the stove becomes more efficient by including the cup in the final design has to be tested 
during further investigation. 

4.2 Legs 

The second subsystem is the legs which also includes the pot support. Within the subsystem, five 
different problems were identified during the research phase: 

• Number of legs 
• Folding mechanism when packing the stove 
• Fastening of the legs onto the burner 
• Design language 

4.2.1 Number of legs 

The number of legs discussed for the final concept was three or four. The interviews with 
professionals showed that stoves with four legs are perceived as more stable than stoves with three 
legs when the pot moves during the cooking. On the contrary, three legs are lowering the weight 
of the stove. As the results from the interviews with the professionals showed that pot stability was 
crucial, four legs were chosen. Another reason behind the choice was that the interview results 
indicated that the total weight of all equipment is more important than the weight of only the stove. 
The conclusion was that pot stability and reliability are more valuable than the grams saved by 
using three instead of four legs. 
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4.2.2 Folding mechanism 

Regarding the folding mechanism of the legs, four different ideas were generated: only rotating, 
only folding, rotating and folding under burner and rotating and folding above the burner, see 
Figure 34. 

 

Figure 34. Solutions of the different folding mechanisms. 
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The four different solutions are described in Table 5. The pros and cons discussed were the number 
of folding steps, the size of the stove when packed, if the stove can damage other equipment when 
packed and if the solution was already existing on any expedition stove. 

Table 5. Evaluation of folding mechanisms. 

Folding 
mechanism 

Description Pros (+) 

Cons (-) 

Rotating The four legs are rotating in the same 
direction and  

+ Only 1 folding step 

+ Existing solution, e.g. Omnifuel 

- Larger when packed 

Folding 
under 

The lower part of the legs are folded 
under the burner but the pot support is 
always in the same position. 

+ Existing solution, e.g. Gravity 

- 4 folding steps 

- Larger when packed 

- More sharp edges when packed 

Rotating + 
folding under 

The legs are first rotating around the 
burner to the same side as the hose, then 
the lower part of the legs are folded 
under the burner. 

+ Small when packed 

- 2 folding steps 

Rotating + 
folding 
above 

The legs are first rotating around the 
burner to the same side as the hose, then 
the lower part of the legs are folded on 
top of the burner, in the opposite 
direction as the two previous solutions. 

+ Small when packed 

- 2 folding steps 

- Rotational moment and folding in the same 
direction around the pivot point 

The third and fourth idea, both with two folding steps, have the advantages that they can become 
smaller than the other two options when packed together. The third idea, with legs folded on top 
of the burner, needs a locking mechanism on each leg as the folding direction and rotational 
moment have the same direction around the pivot point. This made the folding under the burner to 
a more stable option than the folding above. 
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The different folding mechanisms were discussed with two lead users during a digital design 
workshop. The main reason for discussing the ideas was to find out what the users think is of the 
highest importance: the number of folding steps or the size of the stove when it is folded together. 
In the workshop, the lead users could choose between two different types of folding mechanisms: 
only folding or folding and rotating as the two others were already excluded, see Figure 35. 

 

Figure 35. Subsystem legs from the design workshop. 

Based on the research analysis, option B, rotating + folding under, was thought to be the preferred 
one and the workshop served as confirmation and a discussion of the options more in-depth. Both 
of the lead users thought that the size is crucial since they want to pack their equipment as tight as 
possible, especially if they are carrying it in a backpack. Both of them also said that a two-step 
folding mechanism would not be a problem. Therefore, rotating and folding was the concept 
chosen to develop further. 

4.2.3 Fastening of the legs 

Regarding the fastening of the legs, two different solutions were discussed. The first one was under 
the burner and the second on top of it. Both of the alternatives were inspired by existing fastening 
methods on Primus stoves, see Figure 36. 

 

 
Figure 36. (left) Fastening of the legs under the burner. (right) Fastening on top of the burner. 
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The solution under the burner enables fastening around an existing part, the cylinder with primary 
air inlet, which means that less material can be used. As the attachment is hidden under the burner, 
it is not visible when using the stove, which is aesthetically more appealing. 

The other solution, on top of the burner, provides better stability on the pot support but is visible 
for the user. If this fastening method is used, there will be more material between the burner and 
the pot, which leads to efficiency losses and are the reason why the fastening method under the 
burner were chosen. 

4.2.4 Design language 

During the development of the legs, ideas regarding the design language were generated by 
sketching different shapes. The first design solutions were made with straight, concave and convex 
shapes, see a selection of them in Figure 37. 

 

Figure 37. Straight, concave and convex shapes of the legs and pot support. 

The different design variations were inspired by Primus existing stoves, where, for example, 
Omnilite Ti has a concave, EasyFuel a convex and Gravity a straight shape, see Figure 38. 

 

Figure 38. Primus’ Omnilite Ti, EasyFuel II and Gravity III has different leg shapes. 

The straight lines were chosen due to the feeling of robustness and was perceived as aesthetically 
more appealing.  
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Ideas on different shapes of the holes were also generated, where some of them were inspired by 
Primus design guidelines, see Figure 39. 

 

Figure 39. Primus design guidelines. 

The ideas sketched regarding the holes can be seen in Figure 40. 

 

Figure 40. Different shapes of the holes in the legs and pot support. 

The stove with large triangular holes, top and left in Figure 40, were chosen since less material is 
needed and the weight was one of the parameters taken into consideration during the concept 
development. 

Finally, different radii of the outer shape and the holes were sketched, see Figure 41. 

 

Figure 41. Different radii on the legs and pot support. 
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The radii chosen were somewhere in between the middle and right sketch in Figure 41. The 
decision were taken with Primus’ design guidelines in mind but also with the aim to cut out as 
much material as possible to minimize the weight. The final design of the legs can be seen in 
Figure 42. 

 

Figure 42. The final leg design. 

 

4.2.5 Loads 

To check whether the structure will withstand loads it may be subject to, a simple FEM analysis 
was made checking for total stress and displacement. A load of 100 N representing a 10 kg pot 
was put on the pot support of the legs. The total von Mises stress is 197 MPa and the total 
displacement is about 0.3 mm, see Figure 43 and Figure 44. 

 

Figure 43. Von Mises stress during a load of 100 N. 
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Figure 44. Displacement during a load of 100 N. 

The yield strength of the material, titanium grade 2, is 340 MPa, which means that the legs 
designed in this project can manage the load with a safety factor of 1.7. As the critical areas of the 
legs regarding the stress is at bended edges and small radii, the design can be optimized during the 
future development to withstand even larger loads. 

As the second delivery in this project is a product concept, it was chosen to only conduct a basic 
FEM analysis. Therefore a more thorough FEM analysis should be made checking the following 
requirements that Primus put on stoves before continuing to manufacturing: 

• A 10 kg load, 5 cm off-center 
• A 5 kg load, angled 10-15 degrees 

4.3 Valves & hose 

The third subsystem was the valves and hose. To regulate the gas flow the stove has to have a 
valve at some point in the fuel chain. The reasonable points to do this is either at the LPG canister 
or at the burner. This subsystem had four different areas to ideate on: 

• Valve at the LPG canister 
• Valve at the burner 
• Fuel hose 
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4.3.1 Valve at the LPG canister 

Four concepts on regulating the gas flow at the canister was brought forth and are presented in 
Table 6. 

Table 6. Possible investigated valves at the LPG canister. 

Valve type ON/OFF-valve Unregulated valve 

 

 
 

Description The valve uses the built in valve in the LPG 
canister. The LPG canister is shut by a pin 
pushed up by a spring. The ON/OFF valve 
utilises this built in valve by pushing the pin 
down to create a gas flow in the system 

The unregulated valve is always open as 
long as the valve is mounted on the LPG 
canister 

Pros (+) 

Cons (-) 

+ Intuitive two-state regulation 

+ No leakage at canister mount 

- No existing construction 

+ Minimal interaction 

- Creates instant gas flow 

Valve type Regular valve Pressure regulated valve 

 

  

Description A regular valve regulates the gas flow more 
precise than the ON/OFF valve by utilising a 
threaded pin and O-ring to open and close 
the fuel line inside the valve. 

The pressure regulated valve maintains 
consistent power output from full to empty 
LPG canister as it adapts to temperature 
and altitude. The system self-regulates the 
gas flow using a spring and diaphragm. 
(Primus AB, 2020) 

Pros (+) 

Cons (-) 

+ Robust construction + More consistent power output 

+ Works better at high altitude and in cold 
conditions 

- More parts that are susceptible to damage 

- Robustness unknown 
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4.3.2 Valve at the burner 

Two suggestions for regulation at the burner was also brought forth and investigated, these are 
presented in Table 7 

Table 7. Possible investigated valves at the burner. 

Valve type Regulated valve Unregulated 

 

  

Description The regulated valve draws inspiration from 
the valve used for multi-fuel stoves like 
Omnilite Ti. It uses a threaded pin with a 
tapered end bit to regulate the gas flow 

No valve at the burner 

Pros (+) 

Cons (-) 

+ Precise regulation close to the burner 
provides great simmering possibilities 

+ Intuitive flame regulation (shown in user 
tests) 

+ No delay in fuel line if used with liquid fuel 

- Needs more space at burner 

+ Robust construction 

- No regulation close to the flame 
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4.3.3 Design workshop 

The interviews with the professional users showed that some users want to be able to regulate the 
flame at the burner as it gets rid of delays in the fuel line when used with liquid fuel. Additionally 
parts of the system stays more stationary. The user tests of Primus Omnifuel also showed that 
adjusting the gas flow close to the flame is most intuitive. However this was examined closer 
during the previously mentioned design workshop with lead users Carl Lundberg and Tarek 
Penser. The intention of the workshop was to find out what type of valve combination the user 
deems necessary and if regulated valves at both ends becomes redundant. The valve part of the 
design workshop may be seen in Figure 45. 

 

Figure 45. Subsystem valves from design workshop. 

The outcome of the workshop for this subsystem showed signs of one insight that became evident 
in the Gioia analysis of the professional users interviews, that they are looking for custom products 
for their specific needs. As previously mentioned Carl and Tarek are working as mountain guides 
on different continents and Tarek are usually cooking for groups of up to eight people whereas 
Carl is usually cooking for himself and one more person. This resulted in Tarek showing some 
concern of having a regulated valve at the burner, whereas Carl really wanted to be able to regulate 
the valve close to the burner. 

“I don’t want to reach underneath the stove, the adjustment has to larger in that case […] the 
adjustment has to reach outside (the pot)” 

 – Tarek Penser 

The decision was made to use a regulated valve at the burner as the workshop and previous 
research showed advantages with this as long as the adjustment is long enough to reach outside 
larger pts. Tarek uses a 4.7L pot with a 264 mm diameter (GSI Outdoors, 2019). Primus’ largest 
cookware is the large size campfire frying pan with a diameter of 250 mm (Primus AB, 2020). It 
is therefore decided to accommodate use of the mentioned cookware with the use of a long 
adjustment handle. 

This in turn addresses another important aspect of the valves that came up both during the initial 
interviews as well as with both participants at the design workshop. The handles, regardless of 
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type of valve, has to be easily operated using gloves. Primus uses the handles showed in Figure 46 
for their expedition line stoves today. They use a plastic turn knob for the valve at the LPG canister 
or fuel bottle and a steel wire handle at the burner. Primus have some stoves in the trekking range 
with metal wire handles at the LPG canister as well. Both Carl and Tarek argued that the steel wire 
handle is more easily operated with gloves and the decision to use this type of handle was made. 

 

Figure 46. Primus Omnilite Ti with handle types highlighted. (top left) plastic turn knob (bottom 
right) steel wire handle. 

For the valve at the LPG canister Carl argued that it is not necessary to be able to regulate the gas 
flow at this point as well and wanted an unregulated valve whereas Tarek wanted an ON/OFF 
valve to be able to shut the gas flow at this point and get rid of leakage points in the system. The 
decision was made to use an ON/OFF valve to get rid of leakage point as well as preventing fuel 
to get stuck in the hose if used with liquid fuel. Additionally this valve serves as a safety precaution 
in case the valve at the burner is accidentally left open. However fine-tuned simmering possibilities 
is not needed at both adjustment points in the system. 

 

4.3.4 Construction of valve at burner 

Moving forward to the construction of the valve at the burner there are a few important aspects to 
consider: 

• Simmering possibilities 
• Nozzle position and access 
• Primary air inlet, size and position in relation to nozzle position 
• Maintenance and repairing possibilities 
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The construction seen in Figure 47 can be explained in the following steps: 

1. The metal wire handle sits in the head of the adjustment pin 
2. Stop nut for adjustment pin. Connection is sealed by an o-ring on the adjustment pin 
3. Fuel enters from the side at this point 
4. Threaded section of the adjustment pin to assure fine adjustment possibilities. The 

tapered end of the pin seals and determines the gas flow. 
5. Priming element conducting heat from the burner down to the fuel line. 
6. Nozzle sits in steel cast valve connected to the fuel line. The nozzle is easily accessed by 

opening the nut between the valve and the primary air inlet pipe. 
7. Primary air inlet positioned after, in close connection to the nozzle. This allows for use 

with a multi-fuel kit. 

 

Figure 47. Construction of the valve at the burner with important parts and connection points 
marked. 

The adjustment part of the valve draws inspiration from the adjustment found on the Omnilite Ti 
stove but is a shorter version leaving space for additional components. This allows for fine 
adjustment of the flame. 
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The priming element is positioned in between the fuel adjustment and the nozzle making the fuel 
exit the nozzle in a gas state. The primary air inlet is positioned in close connection, after the 
nozzle to allow for a good fuel air mixture. If the stove is used with liquid fuel and a multi-fuel kit 
the stove has to be preheated as the priming element cannot conduct any heat before the burner is 
warm. Fuel then exits the fuel line through the primary air inlet ending up on a priming pad in the 
multi-fuel kit. This excess fuel is then lit to heat the burner and priming element. When the priming 
element is warm enough the fuel exits the nozzle in a gas state. The valve with a multi-fuel kit may 
be seen in Figure 48.  

 

Figure 48. Multi-fuel kit mounted on burner valve. 

All parts of the valve can easily be disassembled to allow for easy maintenance. By opening the 
nut at the nozzle the whole valve and priming element can be removed from the burner allowing 
for easy cleaning and nozzle change. The priming element can also be unscrewed to clean eventual 
clogging. Additionally the adjustment pin may be removed and maintained by opening the stop 
nut. 
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4.3.5 Construction of valve at LPG canister 

It was decided to enable liquid feed mode in the final design as the function was frequently 
mentioned during the initial professional user interviews. Many of Primus’ existing designs allow 
for this in the sense that a priming element is incorporated in the design of the burner making it 
possible to heat the fuel. However the valves that Primus use in their designs today make it hard 
to place the LPG canister upside down. See existing valves used for gas stoves connected to the 
canister using a hose in Figure 49. 

 

Figure 49. Canister valves with hose used in existing Primus designs. 

As previously mentioned, in section 4.3.3 an ON/OFF valve was to be used for the valve at the 
canister. As Primus does not have an existing design for this type of valve two internal 
constructions for the valve was made and compared. 

To the left in Figure 50 a sliding mechanism is used to make the pin move down and in turn 
creating a gas flow by pushing the pin in the LPG canister. The design to the right in the figure 
uses a cam follower mechanism to translate a rotational movement to a linear moving the pin down 
to create the gas flow. 

 

Figure 50. (Left) Concept on internal construction of ON/OFF slider valve. (Right) Concept on 
internal construction of ON/OFF cam-follower valve. 



 
53 

The choice was made to go with the cam follower solution as this aligns with Primus’ design 
language. When looking at their other valves and interaction points in their designs Primus use 
rotational adjustments at all adjustment points. 

The final design of the ON/OFF valve uses a Cam follower mechanism with spring pushing the 
follower/pin up to always have contact with the cam. The end positions of the cam makes the valve 
stay in this position until the user turns the valve. Additionally this allows for haptic feedback to 
the user in both the ON and OFF position. When the pin is in the lower position, pushing the 
internal pin in the LPG canister gas flow is created exiting through the gas channel to the fuel hose. 
See Figure 51 for internal construction of the ON/OFF valve. 

 

Figure 51. Construction of the valve at the LPG canister with important parts and connection 
points marked. 

The whole valve and LPG canister may be seen in Figure 52. 

 

Figure 52. ON/OFF valve and LPG canister in liquid feed position. 
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4.3.6 Fuel hose 

As one insight from the professional user interviews was that the users are going the extra mile for 
LPG, one problem to solve in this project was to make it easier to use LPG even when it is too 
cold. Some users prefer to heat their LPG canisters under a jacket or sleeping bag instead of using 
liquid fuel. 

Three ideas on how to solve this issue was brought forth and are shown in Figure 53. (1) Utilising 
the cavity that sits underneath the canister to heat it. This could for instance be done by placing a 
heating element in the cavity and conduct heat from the burner. (2) Conducting heat from the 
burner using a copper coil around the canister. (3) A simple solution to the problem using a longer 
fuel hose to be able to move the canister more freely keeping it out of the cold. 

 

Figure 53. (1) Utilising its own cavity to heat canister (2) conducting heat using a copper coil 
around canister (3) Utilising a longer fuel hose to keep the canister separated from the cold. 

As utilizing heat from the burner to heat the LPG canister can potentially be dangerous as it can 
explode. If the canister heats up and the pressure builds at a rate that overcomes the pressure relief 
valve it may cause a boiling liquid expanding vapour explosion (Hahn, 2019). This is however a 
rare event but can be hard for Primus to get approved for sales as they cannot guarantee that the 
user uses the product in the correct way. 
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Using a longer hose in the design is an easy way to allow the user to keep the LPG canister out of 
the cold and wrap it in something warm, for instance a sleeping bag. This also limits the amount 
of accessories needed as the fuel hose becomes multifunctional in that sense. Additionally during 
the interviews one participant mentioned that a longer fuel hose would simplify warming the LPG 
canister in his sleeping bag without having to keep the stove too close to vulnerable equipment. 

A longer fuel hose may be sold by Primus as an accessory for winter use. It will, however, be 
included as part of the product concept developed in this project. The optimal length of the fuel 
hose has not been determined in this project and has to be investigated further. One aspect that 
should be taken into account during further investigation is that the hose should not be too long as 
it can act as a cooler when laid on the ground. 

4.4 Primus Altitude Ti 

The final product concept is an expedition gas stove in titanium with a flame spreading laminar 
flow burner providing silent and fuel efficient cooking. The stove has a regulated valve at the 
burner and an ON/OFF valve at the canister allowing to run the stove in liquid feed mode which 
is beneficial in cold conditions. The stove may be seen in Figure 54. 

 

Figure 54. Primus Altitude Ti product concept. 

Additionally, the stove features a longer fuel hose to more easily separate the LPG canister from 
the cold. The stove may be seen in Figure 55. 

 

Figure 55. The stove setup featuring a longer fuel hose. 
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4.4.1 Packing the stove 

As mentioned in section 4.2.2, the two-step folding mechanism was chosen after discussions with 
lead users in the design workshop. The Altitude Ti packs tight as the legs can be rotated together 
on one side of the valve, thereafter the lower part of the legs can be folded under the burner, see 
Figure 56. 

 

Figure 56. Altitude Ti folding process. 

To fix the legs in their correct position, edges from different legs are preventing others from 
rotating. When the legs are being rotated out, two bent edges from leg number 4 are picking up leg 
number 2 and 3 on the way out (A in Figure 57). Leg number 4 are stopped by a chamfered edge, 
bent from leg number 1 (B in Figure 57). Around leg number 4, there is a circle around the pivot 
point with a slight bend in the end, which is working as a snap fit to prevent leg number 4 from 
continuing to rotate. Leg number 2 and 3 are stopped by edges bent up from leg number 1 (C in 
Figure 57). This construction makes is possible to prevent all the legs from rotating more than 
intended but also from rotating back in the opposite direction, see Figure 57.  

 

Figure 57. Bent edges are fixing the legs in their correct positions. 
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4.4.2 Reparability and maintenance 

The stove is designed to allow for easy maintenance and reparability. Therefore all necessary parts 
are easy to remove for maintenance or to replace. An exploded view showing all parts that may be 
separated by the end user can be seen in Figure 58. Some parts, the burner, leg and pot support and 
mid-valve pieces have been chosen not to be separable as this may affect the functionality of the 
stove, both regarding gas flow and stability. 

 

Figure 58. Exploded view of Altitude Ti with all parts that may be separated by the end user. 
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Changing the nozzle is done by loosening the nut at the primary air inlet and sliding the valve with 
priming element out, see Figure 59. After that the nozzle can easily be changed, using the Primus 
multi tool, to the correct size for respective fuel type. 

 

Figure 59. Nozzle changing process. 

All legs may be changed separately if damaged. The legs are kept in place on the primary air inlet 
pipe with a E type circlip and spaced with flat washers. By detaching the circlip the legs may be 
taken apart separately. On the underside of each leg a number can be seen. The legs are numbered 
1-4 to easily order the correct spare part and change the damaged leg. This may be seen in Figure 
60. By not changing all legs as one unit Primus will be holding additional spare parts, however it 
will be easier for the user as well as providing less waste. Additionally, the numbering of the legs 
will be beneficial when assembling the legs during manufacturing. 

 

Figure 60. Numbering of legs. 
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4.4.3 Material 

When deciding on material for the stove a few aspects were taken into consideration. Partly the 
Techie needs influenced the decision as they tend to be drawn to advanced materials. Additionally, 
looking at materials that Primus were already working with and comparing different options were 
determining factors. 

The final design features a burner and legs in commercial grade 2 titanium. Titanium is a light and 
strong metal. Primus use titanium in some of their most advanced stoves such as Omnilite Ti. 
Compared to using stainless steel AISI 304 that Primus use in other burners titanium is rather 
expensive. However as the Altitude Ti product concept is aims to take place next to Omnilite Ti 
as one of Primus more high end stoves, the material cost is of less concern. A full comparison for 
the structural materials may be seen in Appendix D. 

The primary air inlet pipe and the two-piece regulated valve are made in brass, like the similar 
parts in several Primus stoves. The priming element is made in copper to efficiently conduct heat 
from the burner to the fuel line. The adjustment pin and handle are made in stainless steel AISI 
430, just like the pins and handles for the Omnifuel and Omnilite Ti stoves. 

4.5 Circular product development 

The final concept is designed to be easy to disassemble and repair for the user if some part of the 
product breaks, as repairability is a key requirement when relying on the stove during an 
expedition. A foundation for a sustainability guide for the company was developed. In this chapter, 
the concept development and sustainability guide is also connected to the Sustainability 
Development Goals of the United Nations. 

4.5.1 Sustainability guide 

The foundational sustainability guide developed in this project includes services regarding renting, 
repairing and reusing.  

Table 8. Description of the sustainability guide with connections to the research. 

Service Description Connection to the research 

Renting A renting service will make it possible to 
always offer the most suitable stove for 
every expedition. It will be cheaper for the 
customer than buying a stove but Primus 
can earn money many times on the same 
product. The renting service could be 
provided by Primus through 
Naturkompaniet stores, since they belong to 
the same concern. Renting could also be 
offered on the website. 

The renting service has to be investigated 
further to find out if it is suitable for 
backpacking stoves. 

• Users have different needs for different 
expeditions. 

• Stoves bought in stores are not being 
used most time of the year. 

• Several techies interviewed are using 
their stoves once a year which means that 
the stoves are not being used most time of 
the year. 

• Techies interviewed want to rent a stove 
7 to 10 times for the same price as buying 
one which is probably much less than the 
number of times Primus can rent out the 
same stove. 
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Repair A repair service includes fixing the stove for 
free if it breaks due to manufacturing flaws, 
but if the damage is caused by the 
customer, the product is repaired for a 
reasonable price. 

• Sustainability is a trend in the outdoor 
field 

• Prolongs life length of the stove. The life 
length is of great importance to 
professional users 

Selling spare 
parts 

If any part of the stove gets damaged, the 
owner can order a new part directly from 
the website. For example if one leg breaks, 
a new one with the same number can be 
ordered and mounted by the customer with 
the supplied multi tool. This service is 
suitable for the product developed in this 
project since it is designed for repairability. 
Some already existing Primus stoves are 
also suitable for the service, but in some 
cases all the legs have to be replaced at the 
same time due to the assembly method. 
However, it will be cheaper and more 
sustainable than buying a new stove. 

• Repairability is the most crucial aspect of 
an expedition stove according to the 
professional users. 

Return & 
reuse 

If the stove is worn out and the owner is not 
interested to repair the product, the stove 
could be returned to Naturkompaniet or 
Primus who can reuse some parts of the 
product and recycle the rest of it. If the 
stove is useful for Primus, a voucher could 
be offered to the owner. The undamaged 
parts could be used for all the services 
above. 

• Repairability is the most crucial aspect of 
an expedition stove according to the 
professional users which is why the 
concept is designed for repairability. 

 

 

4.5.2 Sustainable Development Goals (SDG) 

This project contributes towards two of the United Nations’ Sustainable Development Goals, 
number 8 and 12. Number 8 is called Decent work and economic growth and one of its targets, 
number 8.4, is connected to this project since it concerns resource efficiency in consumption and 
production, see Figure 61. 

  
Figure 61. Description of SDG target 8.4. 
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As the stove developed in this project is designed for repairability, which is decreasing the number 
of new stoves produced without decreasing the value to the customer, this project could potentially 
contribute to efficiency in consumption and production. The goal is measured in total weight or 
volume of materials used to produce the product according to GRI Standard 301-1 (GRI and UN 
Global Compact, 2017), which will decrease if Primus can reuse parts from old stoves and 
customers can replace specific parts on their products. 

Regarding SDG number 12, Responsible consumption and production, this project contributes to 
the target 12.5, which is about reducing waste generation through prevention, reduction, recycling 
and reuse, see Figure 62. 

  
Figure 62. Description of SDG 12.5. 

Due to the design for repairability, this project is contributing to reducing waste through prevention 
and reduction since less material is used to repair the stove. The return and reuse service could 
contribute to the reduction through recycling and reuse, since Primus can reuse some parts and 
recycle the rest. According to Business Call to Action (BCtA), the KPI (Key Performance 
Indicator) is tons, which means that the goal is measured in tons of waste reductions as a result of 
an initiative, where one example is a program for recovery, which the recommended services in 
Table 8 are (ibid). The contribution regarding recycling of the stoves is probably small and needs 
to be investigated further in relation to the value gained for the company. 
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5 DISCUSSION AND CONCLUSIONS 
This chapter is a conclusion of the work done and covers discussion of results, methods used and 
connects back to the purpose and brief. 

5.1 Discussion 

The discussion addresses results from both the research phase of the project as well as the product 
development phase. Additionally it addresses methodology used throughout the project. 

5.1.1 Research results 

The research phase of the project resulted in product development guidelines for Primus containing 
an analysis of professional user interviews alongside a user-centered re-segmentation of their 
expedition range with connected identified whitespace. Additionally the guidelines contain user 
group identification, insights from techie interviews and usability tests of Primus Omnifuel. The 
handover exists in a full version and a condensed version with the most valuable insights. All 
contents of the handover are presented in this report. 

This handover addresses the first delivery stated in section 1.2 Purpose: 

• Valuable insights from user studies that Primus can make use of in the continued work on 
this project 

We believe that the results of the research phase provides valuable insights to Primus in further 
work and may serve as a framework when it comes to continuous development of their expedition 
segment, both product and marketing wise. 

Important to discuss is the validity of the results in relation to the subset of users included in the 
research and whether the subset is representative to the population, i.e. all professional users and 
all techies. Regarding the professional users the subset of users covers a wide variety of expedition 
experience that we believe is representative for the professional market. However it is hard to say 
whether the data and results are representative for all professional users and we would not 
generalise the results for professional users internationally but rather for the Swedish market. 
When it comes to the needs of the techie user group the subset was randomised but does not cover 
the complete age span identified during the retail interviews and may therefore not with certainty 
be generalised on the complete user group. 

5.1.2 Product development results 

The concept that brought forth was based insights from the product development guidelines. The 
concept focuses on satisfying the needs of professional usage in terms of functionality whilst being 
attractive to the techie user group that account for majority of sales. 

This handover addresses the second delivery stated in section 1.2 Purpose: 

• A well-motivated product concept and recommendations for future development 

We believe that the design decisions made are well argued for as they are based on qualitative 
interviews and the insights and conclusion drawn by those. User tests with different stoves have 
been made looking at closer interaction with the stove. Additionally the iterative workflow in the 
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project with continuous discussions with Primus as well as lead users has led to a validated 
concept. We believe that applying the lead user methodology throughout the process adds 
credibility to the result. 

We also believe that the design choices made are reasonable within Primus’ internal time frame 
for updating the expedition segment. No major changes or radical design changes have been made 
to try to make the launch of a new product as easily facilitated as possible. 

As this delivery is a product concept, some aspects of the design will have to be further tested 
before taking the product to production. This has been covered in respective section in chapter 4. 
We also find it necessary to look at a set of accessories suitable for the expedition gas stove and 
segment in general. 

5.1.3 Lead user involvement 

Applying the lead user methodology in this project proved to be valuable and beneficial to the 
process and result. 

The method added most value during the re-segmentation of the expedition line as one identified 
lead user had great knowledge of Primus’ stove range as well as having extensive expedition 
experience of varying kind. It is therefore crucial to identify lead users with a suitable skillset 
valuable for specific tasks. This became even more important with the use of a digital platform for 
the user collaboration as the user could not touch and test the stoves to get a perception. The choice 
to use a digital format for the lead user workshops was due to the current Covid-19 pandemic. Von 
Hippel mention that the users are not necessarily found in the usual customer base of the company 
and may be found in competitor user bases or in a totally different field. However, for re-
segmentation workshop we found it necessary that the lead user was in the user base of Primus as 
the knowledge of Primus products had to be extensive. This has to do with this part of the 
development process not being about functions and new products but rather evaluating existing 
products. Regarding the design workshop, we found it necessary that the lead users were familiar 
with expedition stoves in general, and not found in a totally different field, as the goal was to 
discuss the preferred stove choices during an expedition. 

For this project six lead users were identified as being able to add great value to the work and to 
Primus in general. As most lead users belong to a group of users with deep knowledge within the 
field examined and showed great engagement, the initial in-depth qualitative interviews provided 
much insight. This led to the concept development process for this project, in relation to what we 
were previously used to changed, resulting in a shorter explorative phase as a lot of questions were 
already answered. 

The identified lead users, as previously stated showed great engagement in interviews and 
workshops. Von Hippel states one characteristic of a lead user is that the user expects to obtain 
relatively high net benefit from the solutions brought forward by those needs (1986). Lettl on the 
other hand describes it as the user being driven by one's own curiosity (2007). The users involved 
in this project are seen as mostly driven by their own curiosity but also show signs of wanting to 
give back to the community and inspire future adventurers. We believe that they see this as a way 
of contributing. For instance the urge to provide Primus with a user-centred way of displaying and 
explaining their product line shows that they want to add value to others rather than themselves as 
they, being experienced adventurers, already possess this knowledge. 
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5.1.4 Gioia framework 

Using the Gioia framework as guidance in analysis of qualitative data from the interviews proved 
to be a good way to condense the large amount of data into fewer valuable concepts and ideas easy 
to base further development on. This has worked very well in this project and has served as a great 
way of finding underlying causes for problems and how these may be linked together creating an 
overview of the large amount of data. We believe that this has proven valuable in product 
development where extensive user research is made. However the methodology is very time 
consuming and therefore suitable for longer project with large amount of data. 

Applying a methodology that draws inspiration from the Gioia methodology to the product 
development process serves a great purpose of adding qualitative rigor to the analysis and provided 
a structured way of presenting the findings. The framework requires thorough work and is a 
beneficial way of analysing a user group to create design guidelines or identify whitespace. It may 
also serve as a way of finding and defining need groups within a set of users. This was however 
not investigated in the scope of this project but the framework allows to find differences within 
the subset and by that defining user groups. For this a larger subset of users representative for 
Primus complete customer base would be needed. 

This project did not aim to quantify insights, making them measurable, rather finding guidelines  
in a broader sense to be able to interpret them freely giving room to creativity and encourage 
originality. 

 

5.1.5 Sustainability 

We believe that the initiative of providing a rental service for Primus stoves would create great 
value to the company, both in terms of environmental sustainability as well as economic. 
Additionally this would provide great value to a large part of Primus customers, as the heavy users 
e.g. professionals and advanced outdoor enthusiasts only account for a small part of total sales. 

Implementing the service would have to be further investigated but as Fjällräven is already renting 
out tents etc. through Naturkompaniet, the infrastructure is already established within the Fenix 
concern and could be adapted to include Primus stoves. 

Additionally the return and reuse initiative could easily be implemented as part of the service to 
contribute to environmental sustainability even more. 

Even though this service fell outside of the scope of this project as it does not cater to professional 
users we believe that this is something Primus should further develop as it could potentially 
generate great value to the company. 

5.2 Conclusion 

As mentioned in section 1.2, the goal of the project was divided into the following two areas: 

• A research analysis from user studies that Primus can make use of in the continued work 
on this project. 

• A well-motivated product concept and recommendations for future development. 
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We believe that the project has resulted in valuable deliverables in both areas as well as 
contributing to research in the field of lead user involvement. The project has resulted in the 
following two main deliverables: 

• Product development guidelines with full analysis of professional user interviews 
alongside a user-centered re-segmentation of their expedition range with connected 
identified whitespace. Additionally it contains user group identification, insights from 
techie interviews and usability tests of Primus Omnifuel. The guidelines provide valuable 
insights to Primus in future product development. 

• A well-argued product concept based on the extensive user study. It is a result of insights 
from the research phase and the iterative work process with close collaboration with 
identified lead users.  
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APPENDIX A: TEST OF EXPEDITION STOVES 

This appendix includes the initial tests of expedition stoves, both Primus’ stoves and competitor 
products. The tests were performed by Alfred Söder and Frida Rybo. 

 
Optimus Polaris Optifuel 14/12 
Test 1 
 
50 cm snow in Sälen, Sweden. Lunchtime. Good lighting conditions. Not very windy. Negative 
5. Boiled water for a freeze-dried meal. 
 
Advantages 

• Universal attachment for both LPG and liquid fuel. 
• The legs have a smart form that wraps around the stove body. 

 
Disadvantages 

• The magnetic tool for de-sooting is hard to understand. Accidentally put out the flame. 
Probably should not be used while burning. 

• Hard to know when sufficient pressure has been reached. 
 
 
Primus Omnifuel 20/1 
Test 1 
 
Flat ground, asphalt, outside Skrapan 
2 degrees, dark (evening), windy 
Wrong nozzle 
 
Advantages 

• Stable on ground 
 
Disadvantages 

• The bottle is leaking when unscrewing the pump lid 
• Not very intuitive - which one of the two regulators to open and close first 
• The nozzle was clogged several times - had to clean it with the needle (but we used the 

wrong nozzle) 
• Hard to know when sufficient pressure has been reached 
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MSR - Whisperlite universal combo 20/1 
Test 1 
 
Flat ground, asphalt, outside Skrapan 
2 degrees, dark (evening), windy 
 
Advantages 

• Small, does not take up much space when packed 
• no regulator on the stove which is convenient for packing 

 
Disadvantages 

• As the pump is not angled the fuel bottle does not depressurize itself after cooking is 
finished and some fuel is sprayed once opened. 

• Hard to know when sufficient pressure has been reached. 
• Windshield not very good 

 
other 

• Only one regulator (placed on pump) 
 
 
Primus Omnifuel 22/1 
Test 2 
 
Flat ground, wooden floating jetty, Sickla 
4 degrees, sunny 
 
Advantages 

• Stable on ground 
 
Disadvantages 

• The bottle is leaking when unscrewing the pump lid 
• Not very intuitive - which one of the two regulators to open and close first 
• Hard to know when sufficient pressure has been reached 
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Soto Muka OD-1NP 27/1 
Test 1 
 
Flat ground, wooden floating jetty, Sickla 
5 degrees, misty 
 
Advantages 

• No/next to no priming required. Quick process compared to competitors. 
• Good indication on pump to see when correct pressure has been reached. 
• Very compact 
• Nice and easy-to-use fuel hose connections 
• Good quick solution to depressurise bottle 

 
Disadvantages 

• Many pumps to reach correct pressure 
• fragile fuel hose connection 
• Bad choice of words to indicate different settings on pump. STOP may seem more 

reasonable to turn to instead of AIR when cooking is done. 
• fuel hose connections slightly ambiguous due to connections having pattern that indicates 

turning as well as being able to actually rotate the connection 
 
 
 
Soto StormBreaker OD-1ST 27/1 
Test 1 
 
Flat ground, wooden floating jetty, Sickla 
5 degrees, misty 
 
Advantages 

• No/next to no priming required. Quick process compared to competitors. 
• Good indication on pump to see when correct pressure has been reached 
• Compact 
• Nice and easy-to-use fuel hose connections 
• Good quick solution to depressurise bottle 

 
Disadvantages 

• Many pumps to reach correct pressure 
• Bad choice of words to indicate different settings on pump. STOP may seem more 

reasonable to turn to instead of AIR when cooking is done. 
• fuel hose connections slightly ambiguous due to connections having pattern that indicates 

turning as well as being able to actually rotate the connection 
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MSR XGK-EX 4/2 
Test 1 
 
Hammarbybacken, -1°, a thin layer of fake snow, lunchtime, good lighting conditions. Boiled 
water for tea. 
 
Advantages 

• Powerful 
• Stable 

 
Disadvantages 

• Very noisy - disturbing 
• Continued to burn after it was turned off - had to 
• Can not regulate the flame 
• As the pump is not angled the fuel bottle does not depressurize itself after cooking is 

finished and some fuel is sprayed once opened. 
• A lot of fuel left in the hose 

 
 
 
Optimus - Polaris Optifuel 4/2 
Test 2 
 
Hammarbybacken, -1°, a thin layer of fake snow, lunchtime, good lighting conditions. Cooked 
yellow pea soup. 
 
Advantages 

• Fast priming 
• Good way of putting out the flame, depressurisation and emptying the fuel hose 

 
Disadvantages 

• Slow depressurisation which results in the flame burning for quite some time after bottle 
is turned. 

• Both the lid and the fuel regulator have the text on/off which is confusing when the stove 
should be turned off. 

 
Primus Omnifuel 24/2 
Test 3 
 
Sälen, - 6°, snow, sunny, midday, not windy 
White gas, Boiling water and snow 
 
Advantages 

• quite stable on the aluminum plate under the stove 
 
Disadvantages 

• hard to use the valve on the bottle with gloves 
• hard to mount the hose to the pump with gloves 
• noisy 
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• took some time to boil 
• took some time to light it up 

 
 
Primus Omnilite 3/3 
Test 1 
 
Balcony at Above, Sickla, white gas 
a little bit windy, midday, flat surface, good working height, 4°,  
boiling water 
 
Advantages 

• quiet 
• no fuel dripping when mounting the hose to the pump 

 
Disadvantages 

• hard to know when it was warm enough, it was still an orange flame when it died 
 
 
 
Primus Gravity Multi-fuel Kit 30/3 
Test 1 
 
Nacka 
a little bit windy, midday, flat surface (grass), 5°,  
boiling water 
 
Advantages 

• easy to start the stove 
• no fuel dripping when mounting the hose to the pump 

 
Disadvantages 

• it was only a large flame, no gas state - waited for 10 minutes but nothing happened 
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APPENDIX B: MARKET ANALYSIS 

This appendix includes a comparison of expedition stoves on the market.  
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APPENDIX C: FULL INTERVIEW ANALYSIS 

This appendix includes the full analysis of the conducted interviews with 11 professional users. 



 
2 



 
3 



 
4 



 
5 



 
6 



 
7 



 
8 



 
9 



 
10 

 



 
1 

 

 

APPENDIX D: MATERIAL COMPARISON 
This appendix contains a material comparison for usage in legs and burner of the product concept. 
Primus used stainless steel AISI 304 in most of their burners, for instance their Laminar flow 
burner which this product concept uses a redesigned version of. Additionally, for Omnilite Ti 
Primus used a titanium burner. For legs and pot support Primus used titanium or stainless steel 
AISI 430. 

When comparing material, the heat that the material is subject to becomes crucial considering the 
application. Therefore stainless steel AISI 304 was used as benchmark with a melting point of 
1400-1420°C. (Granta Design Limited, 2019) 

Compared materials may be seen in the following table where key properties as well as workability 
with plausible production methods are listed. Meaning of the terms used for production methods 
are shown below the table. 

 

Data from CES Edupack (ibid) 
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The following graph shows a comparison of the materials with yield strength on the y-axis and 
weight at a specific size on the x-axis. 

 

Data from CES Edupack (ibid) 
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