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Abstract 

The purpose of this report is to clarify to the reader the problem of 
misfuelling, which is the insertion of the wrong fuel in an engine, 
incompatible with the fuel inserted. Additionally, it contains research 
about the causes of this problem, current solutions in the market and a 
suggested solution according to the prior research and the findings of this 
thesis.
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Summary 

The initial aim of this project came in the form of a brief, from the fuel 
company Statoil and it was about aiming to prevent the misfuelling 
incident, which occurs during vehicle refuelling. Especially the incident of 
refuelling diesel tanks with gasoline instead of diesel fuel, causing often 
fatal damage to the engine. Questions researched were: why is this error 
happening to most people, at what point of the process and what can be 
possible done to solve it. 

The main methods used, where solid market research about current 
solutions in the field of misfuelling prevention (such as products or 
services), traditional field research, IDEO design methods, sketching, 
CAD modelling and rapid prototyping. 

The findings showed, that misfuelling is an incident that can occur to 
every user, from the most amateur to the most experienced. It’s an 
incident that originates from the human nature and from not paying 
attention at the correct moment, which is the moment of picking the 
correct gas nozzle (fuel nozzle). 

Worth to mention is that through the finding for a solution to this problem, 
a new intention was created. The intention of providing a better and more 
interactive experience during the refuelling process, while helping the 
user by making the entire task faster, easier and more simultaneous.  

The result of the research and of the findings was the redesign of the fuel 
dispenser (gas pump) by giving emphasis to the main interaction points 
with the user, simplifying them and making the whole procedure more 
intuitive.  

 

 

Keywords 
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1 Introduction 

1.1 Background 

 

The research field which is explored in the current thesis, is the field of 
(traditional) vehicle refuelling. The vehicle refuelling is the process of 
filling a vehicle with liquid fuel in order to keep the engine running.  

 

In many occasions the issue of misfuelling occurs and this is the problem 
which will be explored in this thesis. Misfuelling is the action of filling a 
car fuel tank with fuel that is incompatible with the vehicle’s engine. This 
incident leads most of the times in severe damage of the engine. 

 

This problem came up as a brief from the fuel company Statoil, which 
belongs to the oil and gas sector and as result, wanted to resolve this 
particular problem, as part of a better customer service and at the same 
time, strengthening the brand name of the company. Initially there was 
not a specific product or service to be designed or redesigned but the 
recognition and finding of a solution to the misfuelling issue. 

 

The process of refuelling includes the entry to the gas station, the parking 
of the vehicle, the choice of the right gas nozzle (diesel/gasoline/ethanol), 
the insertion of the nozzle into the car tank opening, the waiting time 
during the refuelling, the extraction of the gas nozzle from the gas tank 
opening and finally, the placement of it back to the gas pump. 

Currently the kind of fuel available in the market is gasoline, diesel and 
ethanol (petrogas will not be taken into consideration as it needs a special 
fuel nozzle type, so it can be used to fill a specific type of tank). 

Nowadays misfuelling is caused between the diesel and gasoline fuels. 
Fortunately, due to the different diameter of nozzles it is impossible to fill 
a gasoline tank with diesel fuel. This happens because the diameter of 
the gasoline nozzle is 21mm in comparison to the diesel nozzle which is 
25mm. The sizes of the tank openings are the same for the respective 
fuel nozzles. This leads to no fitting of the diesel nozzle into a gasoline 
tank, preventing misfuelling. On the opposite side, a gasoline nozzle fits 
easily into a diesel tank which causes numerous misfuelling accidents 
and this is the main topic of research within this thesis. 



Introduction 

7 

 

1.2 Purpose and research questions 

The main purpose of this thesis is to avoid the incident of misfuelling, 
making the correct choice of fuel by the user. Secondary goal is to make 
the experience faster, easier, more pleasant and less thoughtful. This is 
aimed to be achieved by detailed research and by providing an effective 
solution for the final user, which will solve the problem and if possible, will 
add some additional value. 

Questions explored will be why this incident is happening, by who, under 
which circumstances, what are the steps during the procedure, which of 
these steps can be improved and if there is something that can be added 
as a product or a service, that can solve the problem and also provide an 
extra value to the whole process. 

1.3 Delimitations 

This research will only cover the fields of mass usage commercial fuels, 
which are diesel and gasoline. Electric vehicles and alternative fuel 
vehicles will not be taken into consideration in this thesis. All scenarios 
and research will be considered as a self-service user experience and 
not as a service by a third person, gas station personnel etc. Finally, most 
of the results and research conducted locally, refer to the Swedish 
market, due to the limited amount of information about markets in other 
countries. 

1.4 Outline 

The current report is structured in the traditional industrial design - 
product development process. The process starts with the brief/problem 
description, the identification of the problem (what is it about, who and 
what is related to the problem, the causes of the problem), 
experimentation with possible solutions to the problem, screening, and 
developing finally the chosen solution to a product or a service. 
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2 Theoretical background 

This chapter will cover the theoritical foundation, on which this thesis is 
based on. From introduction and basic history of the refueling process, 
untill today’s solutions and contemporary procedures. Along with the 
theory, fundemendal technical data of the refueling system will be 
provided. 

 

2.1 Vehicle refuelling 

First of all, it’s necessary to make a basic introduction about vehicle 
refuelling and what exactly is involved in this procedure. 

 

Vehicle refuelling is the process of filling the fuel tank of a vehicle with a 
compatible fuel in order to maintain the function of the engine and thus 
the movement of the vehicle. There are different kinds of fuels currently 
in the market and they will be addressed later here. 

 

The refuelling process takes place nowadays in standardised facilities, 
named “gas stations” and depending on the country and the legislation of 
it, can be manned or unmanned. 

 

The vehicle refuelling process is simple but yet yields mistakes. The usual 
process is as followed: 

1. Entry to the designated refuelling area (typical gas station most of 
the times). 

2. Park the car in front of the gas pump in a close distance, preferably 
with the tank lid side, facing the pump due to limited hose length 
most of the times. 

3. Exit the car, approach the gas pump and pick the correct type of 
fuel nozzle. 

4. Optional: in some cases, you have to pre-set the amount of fuel or 
the amount of money translated to fuel volume, to be filled in the 
car. 

5. Enter gas nozzle to the fuel tank opening and press the nozzle 
lever to start fuel flow. 

6. Finish refuelling and put the hose back to the fuel pump. 
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7. Final step is payment and this can happen: 
a. Most of the times inside the building of the gas station 
b. Directly at the gas pump, if there is an integrated payment 

terminal. 

8. Enter the vehicle and exit the designated re-fuelling area. 

2.2 Fuel dispenser & types of fuels in the market 

A fuel dispenser is a machine at a gas station, that is used to dispense 
gasoline, diesel, CNG, CGH2, HCNG, LPG, LH2, ethanol fuel, biofuels 
like biodiesel, kerosene, or other types of fuel into vehicles. The name of 
the dispenser varies according to the country, bowsers (in Australia, 
petrol pumps (in Commonwealth countries), or gas pumps (in North 
America). 

The flow rate of a fuel dispenser, is typically 40+ liters per minute and is 
higher for high speed pumps serving trucks and other large vehicles. In 
the USA flow rate is limited to 10 gallons per minute (37.8 liters per 
minute) except "Any dispensing pump that is dedicated exclusively to 
heavy-duty vehicles, boats, or airplanes is exempt from this requirement”. 

 

2.2.1 History 

 

The first gas pump was invented in the United States in 1885. Due to the 
fact, that this time was before mass production cars started to exist, the 
pump was used for domestic use, filling kerosene lamps and stoves. The 
upgrades on the pump came through the years, by adding some safety 
measures and a hose to dispense the fuel directly into the vehicle tank. 

 

2.2.2 Design of the fuel dispenser 

 

A current fuel dispenser is composed of two main parts: 

1. The electronic unit, which contains the computer, that controls the 

actions of the pump, the displays, and if applicable, it is also connected 

with the sales network inside the gas station, providing statistics or just 

simple, in - station payments and receipts. 
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2. The mechanical unit, which conducts the actual pumping of the fuel 

and measures the flow through a motor, meters, pulsers and valves. 

 

In some occasions there is the submersible pump, where the actual pump 
is submerged inside the fuel tanks. In Europe, this case is usually found 
in warmer countries due to cavitation of warm fuels, or if the pump has 
not enough suction to overcome the distance between the pump and the 
tank. 

 

 

 

Figure 2-1 | Units of a fuel dispenser 

 

In the current market fuel pumps, the main differences to be found, are 
the amount of hoses, the grades in the dispensed fuel (ex. gasoline 95 or 
gasoline 98), as expected the physical apperarance of the pump 
according to each manufacturer, and the secondary units (payment 
terminals, screens for multi-purpose use etc.). 
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Through the history and the development of the fuel dispenser, many 
designs evolved, in order to resolve technical problems, such as 
mechanical pumping or safety, along with aesthetics. This differentiation 
of designs, leads to a growing trend of collecting old fuel dispensers, 
especially in the United States. 

 

2.2.3 Nozzles  

 

The nozzles are one of the main interaction points between the user and 
the pump. They are basically a handheld construction with a tube for fuel 
distributution on one side and a second tube for the connection with the 
hoze that leads to the pump, on the other side. 

 

 

 

Figure 2-2 | A typical gas nozzle 

 

 

The gas nozzles are connected to the pump through flexible hoses, which 
makes it easier to reach and insert to a fuel tank opening. These hoses 
are made in order to withstand heavy weather, tear and being runned 
over by vehicles, as they are installed in an outdoor enviromment. In 
many occastions there is an additional element integrated, such as a coil 
to provide additional strength and endurance. 
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Figure 2-3 | Connection point between hose and nozzle 

 

In case a vehicle drives while the nozzle is still on the tank opening, the 
flow stops though and integrated breakaway valve. An additional 
prevention measure nowadays is to prevent payment if the hose is not 
returned back to the pump. 

In almost every gas station in the European region the gas nozzles are 
color coded in order to indicate the type of fuel and the grade of it. This 
color coding varies in each region. 

 

 

Figure 2-4 | Color coding of fuel nozzles 
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Most of the times the nozzle diameter varies as well, according to the 
type of the fuel. This happens to prevent the accident of filling a vehicle 
tank with the wrong fuel. 

 

For example the nozzle diameter of the diesel fuel is a few milimiters 
larger than the the gasoline one. This prevents the misfuelling of diesel 
fuel into a gasoline tank but unfortunately not the opposite. 

 

This can be seen in the following picture: 

 

 

 

 

Figure 2-5 | Nozzle sizes 
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2.2.4 Blending 

 

In some countries, pumps are able to mix two fuel products together 
before dispensing; this is referred to as blending or mixing. Typical usage 
in a "mix" pump is to add oil to petrol for two-stroke motorcycles, to 
produce an intermediate octane rating from separate high and low octane 
fuels, or to blend hydrogen and compressed natural gas (HCNG). 

 

2.2.5 Flow measurement 

 

Accurate fuel measurement is one of the most important function. Thus, 
there is most of the times a piston meter connected to an electronic 
encoder, translating the mechanical movement to numbers, ensuring the 
accurate measurement of the fuel flow.  

 

2.2.6 Regulations 

 

Due to their dangerous distributed content, fuel pumps are obliged to 
strict requirements when it comes to safety, security and accuracy. This 
depends on the region and the different standards, set by each country 
or government. 

 

Generally, pumps must be certified by a government official after 
installation. He or she ensures that the amount of fuel dispensed, is the 
same as shown on the display. 

 

2.3 Problem statement 

 

The research field which is explored in the current thesis, is the field of 
vehicle refuelling. The problem which will be attempted to be solved, is 
vehicle misfuelling.  

 

http://en.wikipedia.org/wiki/Two-stroke_cycle
http://en.wikipedia.org/wiki/Motorcycle
http://en.wikipedia.org/wiki/Octane_rating
http://en.wikipedia.org/wiki/Hydrogen
http://en.wikipedia.org/wiki/Compressed_natural_gas
http://en.wikipedia.org/wiki/HCNG
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Misfuelling is the action of filling a car fuel tank with fuel, which is 
incompatible with the engine of the vehicle. Currently the kind of fuel 
available in the market is gasoline, diesel and ethanol (natural gas will 
not be taken into consideration in this thesis, as it needs a special fuel 
nozzle type, higher safety measures and a different kind of fuel dispenser, 
so it can be used to fill a different type of tank). 

 

Nowadays misfuelling is caused mainly between diesel and gasoline 
powered vehicles. Fortunately, this happens only one way. Due to the 
different diameter of nozzles, it is impossible to fill a gasoline tank with 
diesel fuel. This happens because the diameter of the gasoline nozzle is 
21mm, in comparison to the diesel nozzle which is 25mm. Additionally, 
most of the times, there is a small opening cover in gasoline tank 
openings, which opens only with the insertion of the correct nozzle 
diameter. This makes the fitting of a diesel nozzle into a gasoline tank 
impossible, preventing misfuelling like in the occasion seen below. 

 

 

 

Figure 2-6 | Diesel nozzle inserted to gasoline tank 

 

On the opposite scenario, a gasoline nozzle fits easily into a diesel tank, 
as it has smaller diameter causing numerous misfuelling accidents and 
this is the main topic of research within this thesis. 
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Figure 2-7 | Diesel tank opening 

 

 

Additionally, the ethanol nozzle which size is 19mm, will not be taken into 
consideration due to two reasons. First it doesn’t affect the diesel engine 
that much, and secondly it doesn’t get involved in the misfuelling issue, 
as people tend to confuse only diesel with gasoline and not diesel with 
ethanol. 

 

 

2.4 Design thinking 

 

Design thinking is a collection of processes which are used during the 
design of a product, service or process. Most of the key parts of the 
design thinking process have been identified through studies in different 
design fields. 
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Design thinking can be approached as a process for designing and as a 
process for innovation. 

 

In the context of design, design thinking is applied by processes as 
analysis of the context, finding and framing a problem, solution ideation, 
creative thinking, sketching, modeling, prototyping, testing and 
evaluating. More specifically, design thinking can be described from the 
following subcategories: 

3. The wicked problem: Address difficult or ill-defined problems, often 

called the wicked problems, a term established by Horst Rittel and 

Melvin Webber. 

4. Problem framing: In this case when a problem might seem 

unsolvable is the designer’s job is to explore and re-define the problem 

and its context, in order to create an alternative route to a solution. 

5. Solution-focused thinking: This implies a thinking methodology 

where designers use solution hypotheses, in order to understand 

better the problem and come to a solution. 

6. Abductive reasoning: the reasoning in design thinking is abductive 

instead of inductive and deductive reasoning. 

7. Co-evolution of problem and solution: During the design process, 

the focus of the designer, is set between the problem and possible 

solutions for this problem, which will aid to the co-evolution of the 

problem along with other solutions. By creating fast a solution, helps 

for better understanding of the problem. With simple words, the 

designer creates fast a solution, in order to spark the creation of more 

solutions. 

8. Representations and modelling: By default, the main 

communication language of the designers is by visual or haptic 

representations of abstract briefs. This kind of communication 

includes sketching, 3D models and physical models or prototypes. 

This helps in getting a fast impression of the product and realizing, 

what is right or wrong without actually producing the product. 
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In the context of innovation, design thinking can be approached via: 

1. Empathy: Empathy refers to the importance of understanding the 

needs of the user. This translates to actually approaching real life 

users and identifying their wants and needs, their secret wishes and 

realizing what could make their life easier and more enjoyable with the 

help of technological advancements.  

 

2. Ideation: This refers to ideas’ generation and is usually achieved 

through the processes of brainstorming or “thinking outside of the 

box”. In order to generate an optimal amount of ideas or make the 

processes applied properly, a diverse group of participants is needed. 

After the collection of a vast amount of ideas, the ideas are filtered into 

insights and later into product representations. 

 

3. Experimentation: This refers to the refined ideas mentioned before, 

which are translated into something more detailed. This can be 

applied via prototyping, where ideas are turned into actual products or 

services and they can be tested, evaluated and re-designed. This 

helps gathering feedback fast in order to improve the idea. These 

protypes help saving time during the design process and sparkling the 

creation of new ideas or solutions. 

 

The advantage of design thinking is that the combination of some 
necessary elements and processes form a solid approach to the solution. 
It is not always a linear way of things, but the methodology will help into 
finding most of the times a solution. The main starting point is finding an 
inspirational question, who are persons you design for and what are their 
actual needs. After this comes the collection of inspirations, meaning 
what other designs can reform your way of thinking and finally, the use of 
all this inspiration, into creating solutions out of the usual way of thinking. 
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2.5 Design doing 

 

Design doing could be described as an extension of design thinking, or 
the logical sequence of it. 

 

After the initial steps of design thinking, framing the question, gathering 
inspiration and generating ideas a designer has to pass to the practical 
part of design, and this part is design doing. Design doing involves the 
part where every solution or idea generated for the design thinking design 
process comes to life. It can be in the form of a fast, cheap and sloppy 
prototype, or in the form of a polished, fully working prototype, looking like 
a brand new – ready to sell product.  

 

The transition between these two processes has to be fast enough in 
order to obtain the necessary feedback, and to improve the existing 
solution, without wasting precious time. This process can be repeated 
multiple times, up to the point that the final solution fulfils the needs of the 
user or solves the problem in an optimal way. 

 

Due to the nature of design of physical and non-physical objects, it is 
mandatory to create prototypes in order to observe the object and its 
interactions in the physical world. Something that most of the times, is 
impossible in theory or even in the virtual world. Additionally, designers 
cannot fully think from the perspective of the user, loosing precious 
insights, insights that can only be gained through actual feedback from 
the users. 

 

In the same way, design research has to happen in the actual world 
instead of just making a research via the internet. 

 

Going out there, in the real world, talking with real people and researching 
the problem himself, a designer can discover insights that otherwise 
would be impossible to discover. There are more to discover via 
questioning people in person, getting more information and feedback and 
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sometimes discover things or needs that would seem unthinkable before. 
In the same way, trying something in person, from the user perspective, 
might unveil problems, difficulties and insights that usually are very 
helpful and lead to groundbreaking solutions. 

 

 

Figure 2-8 | | Design thinking process 

 

2.6 Product Semantics 

 

Product semantics was defined by Klaus Krippendorff and Reinhart 
Butter as, “the study of the symbolic elements of human-made forms in 
the context of their use and the application of this knowledge to industrial 
design.” When discussing about symbolic qualities, they refer to the 
psychological, social and cultural relation of a product, instead of only 
considering the physical attributes and effects of a product. 

 

The form of an object can describe three things: 

1. General information about the product itself. 

2. Information regarding the context of use of the product. 

3. Information about the user and the connection created between him 

and the product. 

 

A good example is a washing machine. Most of the times on the front 
face of a washing machine lays a set of buttons. Some of the buttons are 
designed in a three-dimensional way, in order to indicate that they are 
mean to only be pushed and nothing else. Additionally, most of the times, 
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in the center of this group of buttons, lays a bigger button, with a 
higher/thicker geometry, usually accompanied by radial graphics. This 
kind of button is mean to be rotated and therefore, it has additional 
gripping surface around it and visual graphical aid. 

 

Due to the fact that the communication between the designer and the 
user is not direct and the phenomenon that objects become meaningful 
only through interaction with them, establishes the designer as the person 
who provides the communication to both ends. In the following figure it’s 
interesting to see that, despite the designer being an important person in 
the design process, the circumstances do not allow him to affect the 
product as much as he should. 

 

 

Figure 2-9 | Factors affecting a product’s creation 

 

 

Channels which affect the use of a product: 

 

The meanings associated to the design of a product can be 
communicated via four symbolic channels. 

 

A product’s form, shape and texture – The main role of them is to describe 
the form of an object, the way it is meant to be used, the user himself, in 
what kind of situation is to be used and what are the limits of the product’s 
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use. Sometimes this can be achieved by graphics as well. In conclusion, 
symbolic meanings of forms, shapes and textures are the ones which 
truly characterize a product 

 

Information displays – this includes screens, speakers and signs that can 
move. The information provided by these media correspond to events 
unrelated to the objects form and thus, not connected to product 
semantics. Due to this, the designers working area is limited to this kind 
of information media. 

 

Graphic elements or two-dimensional markers – this includes labels, 
color codes and written instructions. These markers usually have 
meanings not related to the object’s form which they are on. Interesting 
fact is that verbal signs belong to their own semantics area and can be 
examined intendedly from product semantics. 

 

Indications of the internal state of a product – These indications show the 
different states of a product while being used and they provide a general 
idea of how the product functions without having to tear it apart. These 
indicators can be in a three-dimensional form or just in the form of a 
graphic element. The amount of information provided via the indicators 
depends on the designers themselves or try to help the user to use logic 
to comprehend the functions of the product. Product semantics is very 
related to the logic of the info provided in order to understand and outer 
and internal form and functions of a product.  

 

Semantic risks in design 

 

The product’s parts or functions are not easily identifiable from the user, 
discourage him from using the product, or making it sometimes 
dangerous to use.   

 

The arrangement of the different interaction elements should be set in a 
logical way, not from the designer perspective, but from the user 
perspective, in order to comprehend the object, the way he anticipates. 
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Making the interaction elements hard to read or interpret, jeopardizing the 
smooth handling of the product. 

 

Designing a product, which semantics do not fit within the environment 
the product operates in. 

 

Designers should see themselves as the communicator and user a 
nonverbal product language in order to facilitate proper communication 
between the product and the user and aid for a smooth user experience. 

 

2.7 Design elements 

 

Design elements are the any kind of element that define visually a 
product. The painter and design theorist Maitland E. Graves defined the 
elements of design as line, direction shape, size, texture, value, color and 
reaching the conclusion that these elements are the ingredients for every 
design. The main elements relevant to this project are color, form and 
texture. 

 

Color: 

 

Color is the reflection of light, bouncing back from an object. The color 
that reaches our eyes is defined by the coloring of the object. The study 
of color is often referred as color theory and color a very important 
element in design, by being a universal visual communication element. It 
is often defined through the color wheel. 
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Figure 2-10 | Photoshop’s color wheel 

 

Form: 

 

A form refers to a three-dimensional design which is a composition of 
shapes. A shape can be described as a flat area, enclosed by lines, 
textures, colors or other shapes. 

 

Forms can be categorized as: 

 

Geometric forms: Are the forms which are defined as edgy, generated 
by shapes from mathematic curves. They mostly contain geometric forms 
like cubes and cylinders. There are more related to human made objects 
and can be found in architecture and modern industry. 

 



Theoretical background 

25 

 

Figure 2-11 | Geometric forms 

 

Organic forms: Are the forms which are free form and undefined. Usually 
this kind of forms are related to nature due to their irregularity. 

 

 

Figure 2-12 | Organic form 

 

Positive & negative forms: Are the forms which cooperate in order to 
generate a form from an already existing form. 
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Figure 2-13 | Positive & negative forms effect 

 

Texture: 

 

Texture can be described as the visual quality of a surface and can be 
defined by the visual and physical properties of a surface. The 
combination of textures with different colors, materials and forms can 
communicated different messages or spark different emotions. 

 

In the context of physical textures light is a very important factor regarding 
the way a surface is perceived. 

 

 

Figure 2-14 | Light on texture effect – Jawbone  
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3 Method and implementation 

3.1 Methods 

 

In this chapter the methods which were used in order to conduct this 
research will be adressed. They vary from theoritical to practical methods, 
which helped bringing up all the findings and results during the process. 

 

3.1.1 Project planning 

 

Simple project planning took place using various tools. A simplified form 
of the Gantt chart was used as long with google calendar and Evernote 
to make the organisation and the timeline of the thesis more structured 
and easier. 

 

3.1.2 Market research 

 

A detailed and thorough research was conducted, mainly through internet 
and partly at local shops and gas stations. The aim was to find solutions 
currently at the market that aim to solve the problem of misfuelling.  

 

3.1.3 Product matrix 

 

Product matrix is a simple chart containing a spread of products, 
arranged according to 2 parameters along to axes, usually price and 
quality, and 2 factors which are usually low and high. Other parameters 
usually depend on the product. This matrix is produced in order to identify 
the current market and detect if there is any market gap, or simply a gap 
in the product matrix.  

 

As it can be seen in the following picture there is a matrix gap in the upper 
right part of the matrix (high aesthetics – high pricing). 
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Figure 3-1 | Product matrix example 

 

3.1.4 Personas 

 

Personas is the creation of fictional human characters who represent 
research actual target audience. This is used in order to have a more 
realistic and reliable representation of who you design for. They also aid 
in order to set any expectations, goals or restrictions, reveal gaps in the 
market or reveal expectations along with unknown needs of the users. 
Also, in many occasions they are created in order to represent the 
extreme users in the design process. 

 

Most of the times, they are created though a collection of data from 
interviews with different types of users. 

 

3.1.5 IDEO design methods 

 

IDEO is one of the best design consultancy firm worldwide when it comes 
to user centred design. Some of the methods developed by IDEO (and 
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can also be found in the form of cards) will be used in the design research 
of this thesis. 

 

These methods are: 

• Anthropometric analysis 

• Behavioural mapping 

• Scenarios 

• Fly on the wall 

• Error analysis 

• Character profile 

• Cognitive task analysis 

• Surveys and questionnaires 

• Try it yourself 

3.1.6 Mood board 

A mood board is a collection of images structured in a collage form. In 
the design process of a product, a mood board is used to define the 
design direction of the outer form and the CMF (colour – material – finish), 
during the development of the final product. It is used often during the 
ideation and the 3D modelling process as a reference. 

 

Figure 3-2 | Example of a mood board 
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3.1.7 Sketching 

 

Sketching is used in many stages during a product development as a 
form of identifying, defining, refining, explaining or demonstrating an idea. 
Furthermore, it is used for thoughts depiction and exploration of them. 

 

3.1.7.1 Rapid ideation 

 

In the initial stages of product development, sketching is used to aid the 
rapid ideation process. Rapid ideation is the process of generating ideas 
fast, without real judgement. This is done in order to produce as many 
ideas possible, in order to have enough material for the next stage, which 
is filtering these ideas and finding out which are worth for further 
development.  

 

3.1.7.2 Idea filtering 

 

In this stage the amount of ideas generated in the previous stage, are 
filtered and the most viable and worth to be developed ideas are picked 
in order to be formed into some primal concepts, so they can show the 
potential they contain. 

 

3.1.7.3 Concepts generation 

 

In this final stage the previous concepts are filtered and chosen for further 
detailed development which usually means developing them to 3D or 
physical models. 
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3.1.8 CAD 

 

CAD, or Computer Aided Design is the stage of the product development, 
where the chosen ideas taken for further development, are built into a 3D 
model. 

A 3D model is usually built for: 

1. Rapid form ideation. This is achieved by building fast a primal form, in 

order to understand better, the form of the product and its proportions. 

2. Having a more complete impression about the concept or product. 

This is due to the fact that the 3D model can be viewed from all angles, 

which is a superior advantage in comparison to 2D ideation. 

3. Rendering, so we can have a more realistic image of the product, its 

surfaces, reflections etc. In this case a lot of different materials can be 

virtually tested and decide which gives the best look to the product in 

a fast and efficient way. 

 

3.1.9 Physical model making 

 

Physical model making process is the process of creating real life models. 
It is also used for many reasons such as rapid ideation and fast form 
production in order to check proportions and the general image of the 
form. This can involve almost every material that is cheap and easy to 
handle. Often used materials are foam, paper and cardboard. 

Another reason for model making is to produce a model which represents 
the final model in almost the exact same details. This is done in order to 
communicate with the client (or in this case the examiners) and give them 
a better impression about the form of the final product. 
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3.2 Implementation 

 

After the initial problem description about misfuelling, a web-based 
research was conducted in order to extract more information about this 
specific problem. The research aimed in knowing the number of users 
encountering the problem, the different type of users, the conditions 
which users encounter when having the problem, the type of the 
equipment that is used in the market, and as followed the current market 
solutions in order to avoid misfuelling. 

 

3.2.1 Market research  

 

In this initial stage of the design process, a market research was 
conducted in order to identify the current solutions sold regarding 
misfuelling, the purchase cost, the material, the application, the use 
method and finally the amount of semantics on the product. 

Additionally, this research aimed to provide a clear vision of the demand, 
as long with any market gaps that already existed.  

 

Figure 3-3 | Market research 
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From the research it is clear that the majority of the solutions are based 
on semantics, colours and shapes. A main category of solutions, is the 
creation of a valve/lock for the fuel tank lid, which opens only when the 
correct nozzle is attached, and in most cases, has a distinctive colour. 

After the research it is obvious, that the majority of the solutions found on 
the market are solutions in the form of a lid replacement, that can be 
purchased by the vehicle owner and applied in order to replace the 
existing tank lid. There is a basic amount of semantics in most solutions, 
but in some it is absolutely absent. The main function of the majority of 
the solutions is to warn first, about the contained liquid in the tank and 
furthermore, in some occasions only to prevent a gasoline nozzle from 
attaching or inserting the tank opening. 

In many occasions, including many big car brands the only solution 
provided by the manufacturer is a simple warning sticker close to or on 
the tank lid, informing the user that the car fills with “DIESEL ONLY”. 

 

3.2.2 Gas pump research 

 

After the research about the current anti-misfuelling solutions, a research 
was made, in order to get a complete idea about the refuelling process 
and the conditions under that is conducted. 

Following, are the current gas pump models mostly used in Europe and 
the United States: 

The most common solution currently in Scandinavia, is the “L” type fuel 
dispenser as it can be seen below, named of its particular shape. 
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Figure 3-4 | "L" type fuel pump 

 

 

Currently in the United States, where the majority of the gas pumps follow 
a tower design, Wayne Enterprises is leading the competition with their 
successful Ovation fuel dispenser series. Recently, in order to maintain 
this lead, they announced the new Ovation 2 fuel dispenser which is the 
state of the art when it comes to fuel dispensers.  

Fuel dispensers like Ovation 2 have the possibility to provide a variety of 
fuels or a mixture of fuel. Additionally, the new interface design aims in 
providing more information to the user along with a better marketing 
experience. Furthermore, it has been designed aiming for a big 
advertising area on the product. 
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Figure 3-5 | The Ovation 2 fuel dispenser 

 

 

Following is the classic type of fuel dispenser, met in most European 
countries. It consists of a main block, having the gas nozzles on the sides 
instead of the front, giving the opportunity to the user, to use the nozzles 
on both sides. 

 

 

 

 

Figure 3-6 | Classic 2 sides fuel dispenser 
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3.2.3 Product Matrix 

After the market research a decision had to be taken, regarding which 
path the project should follow and what are the opportunities within the 
market. The product matrix below, indicates where the current market 
solutions are situated. The criteria for the product distinction, were the 
amount of car dependence and the product semantics of each solution. 

The car dependence relates to how much is the current solution 
dependant on the car, meaning that is either directly connected to the car 
or it is fully independent from the car. 

Product semantics refer to the amount of communication elements on a 
product, elements that help the user interact and get informed from a 
specific product in a more seamless and intuitive way. 

The red circle in the graph, indicates the product area (or market gap) 
which was picked as a goal for the product placement and as a direction 
during the design process.  
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Figure 3-7 | Produxt matrix 

 

 

This direction was prefered due to the reason that most of the current 
market solutions are car dependend. This means that the customer and 
user has to purchase the equipment and attach it to the car. This costs 
money, time and can cause furstration on what to buy and how to use it. 
Additionaly in many occasions where the car doens’t belong to the user 
(ex. is rented), confusion can be created due to the unfamiliarity between 
the user and the product. 

Because this thesis is conducted in collaboration with Statoil, a design 
direction to creating a solution from the company’s perspective was also 
intendent. 
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In conclusion the final design aim was to create a solution integrated in 
the refuelling process and equipment, excluding the necessity of the 
customer acting consciously. 

 

3.2.4 Statistical research 

 

After the market research an informal questionnaire was created, in order 
to collect data about the people who encounter the problem of misfuelling, 
such as their age, gender, their experience with vehicles and the types of 
cars involved.  

The subjects of question were local car repairing shops. The reason for 
this, is that car shops are always aware of the type of damage in the car 
and they always have direct contact with the owner of the vehicle, making 
it easier to extract information. It is important to know before the ideation 
phase about the occupation, gender, age and acquire general knowledge 
about the people who encounter the problem, in order to aim for a better 
designed solution. Below you can see the findings of the local research. 

 

 

 

 

Figure 3-8 | Questionnaire results 

 

 

According to the data collected there is no clear view of any data standing 
out. The only data that could be taken into consideration is that in some 
cases people over the age of 40, are the ones who misfuel their vehicles 
most often. 
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Additionally sufficient data was collected via internet and specifically 
about the UK, where misfuelling is a big issue nowadays. 

 

 

 

 

Figure 3-9 | Part of the UK data collected 

 

 

According to the previous data we can come to the shocking conclusion, 
that the amount of people filling accidentally their car with the wrong fuel, 
except of being many, is also something that is really unknown in the 
society. This is due to people do not want to “confess” that they made 
such a small, silly but yet crucial mistake, by confusing the type of fuel. 

 

3.2.5 User scenario / Personas 

 

After the feedback of the statistical research, the user scenario (or 
personas) method was used, in order to comprehend the actual user, the 
needs and the way of thinking. The creation of two extreme users, with 
no relation between them was made. The creation of a 20-year-old 
female student and a 67 old male pensioner persona, intends to show 
that misfuelling is a common mistake and that it can occur in all ages, 
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genders and it doesn’t depend on the knowledge that someone has about 
cars, refuelling or mechanics.  

 

 

 

 

Figure 3-10  | The 2 personas created 

 

 

 

3.2.6 Fly on the wall 

Next step was to test the “fly on the wall” method in real time. Aim of this 
method was to observe and record behaviour within its context, without 
interfering with peoples’ activities. This is useful to see what people 
actually do within the real context of vehicle refuelling, regarding time, 
space, decisions and actions. 
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This exercise took place at two different local Statoil gas stations, 
spending there a couple of hours, observing the procedure of the 
customers. 

 

This included: 

1. The entry of the vehicle in the gas station area. 

2. The parking of the vehicle in front of the fuel pump, including which 

side of the car is facing the fuel pump. This is important due to the side 

of having the tank opening. 

3. The user exiting the vehicle and the route heading to the pump. 

4. The interaction of the user with the pump, including approximately the 

number of steps conducted, the time and if possible, the exact details 

of each step. 

5. Paying. In this case the paying step was included in the interaction 

with the machine, as in Sweden paying is integrated on the fuel pump, 

in contrast with other countries that the payment takes place inside 

the gas station shop/facilities. 

6. The entry back in the car and the exit of the gas station area. 
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Figure 3-11 | Statoil gas station 1 

 

Figure 3-12 | Statoil gas station 2 
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3.2.7 Try it yourself / Be the user 

The research was taken a step further, in order to have a better 
understanding for the whole situation. The equipment was tried out by 
evaluating the ergonomics, materials, time and level of difficulty. 

Unfortunately, due to the inability of possessing or obtaining a vehicle at 
that time, only the refuelling process was tested by filling vehicles of 
customers who volunteered to help with the research. 

Initially the identification of the fuel pump and the interaction area was 
made. 

 

 

 

Figure 3-13 | An average fuel pump in Sweden 

 



Discussion and conclusions 

44 

 

 

Figure 3-14 | Fuel pump interraction area 

 

 

 

 

 

Afterwards an “on hands” approach followed, familiarizing the researcher 
with the equipment, starting from the types of the gas nozzles. 

In this specific gas station, the types of nozzles were gasoline 95 octanes, 
diesel and ethanol (E85).  



Discussion and conclusions 

45 

 

Figure 3-15 | Types of nozzles 

 

 

 

 

 

Figure 3-16 | Nozzle placement on the fuel pump 
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3.2.8 Mind map 

Following the on field research a simple mind map was created in order 
to keep some hierarchy of the problem, define the aspects that cause the 
problem and map them for later use. Additionally, it was used in order to 
remind the problems and the goal of the project throughout the process. 

 

 

 

 

 

Figure 3-17 | Mind map 

 

3.2.9 Solutions exploration - Ideation 

 

In this stage a primal exploration of ideas was initiated. This aimed to 
mainly identify and explore possible solutions of the problem. 
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1st direction 

One of the first ideas was to alternate the shape of the gas nozzle 
according to the type of the vehicle related to each fuel, in order to use 
the cognitive perception of the user and the connection that is made 
between type of vehicle and type of fuel. 

For example, traditionally, the diesel fuel is connected with bigger 
vehicles or heavy-duty vehicles, such as trucks or buses. Worth to 
mention is that this is not valid anymore as the car industry uses diesel in 
a bigger scale in comparison to the past, including smaller vehicles 
nowadays and within a more eco-friendly and economical era. 

So, this relation could be translated in a form of the nozzle which is 
bulkier, in order to signify a bigger vehicle and thus the diesel fuel. 

On the other hand, a gasoline nozzle, used traditionally on cars and 
motorcycles, could follow a smaller or slimmer form, in contrast to the 
previous diesel nozzle and possibly a more sleek or aerodynamic design.  

Regarding this scenario some visual ideation through sketching was 
made in order to explore the nozzle forms. 

 

 

Figure 3-18 | Nozzle form ideation 1 
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Figure 3-19 | Nozzle form ideation 2 

 

2nd direction 

In this case as mentioned before a goal for a more “non-user” solution 
was aimed. A solution that doesn’t include in such a big percentage the 
customer’s interaction, but a more automated process regarding 
semantics and the use of the correct fuel. 

Through discussions about the misfuelling problem with other people and 
personal experience, the following information came up and thus the 
following scenario.  

Sweden is a country of open data, which means that some types of 
information can be accessed freely by the public. One type of information 
that belongs to open data is the vehicle information (engine, type of fuel, 
year of production etc,) via the Swedish transport agency (Transport 
Styrelsen) or other websites such as car.info. Additionally, Sweden is a 
well-connected country when it comes to network and internet, making 
every connection in every part of the country effective, fast and possible. 

Following an information chart of a random vehicle is provided. 
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Figure 3-20 | chart of vehicle information via car.info 

 

 

Figure 3-21 | Section where the type of fuel can be seen 

 

It is clear that a huge amount of information is open and can be easilly 
accessed by anyone, just by using the plate number. 

So, through this, came the idea that the fuel pump could simply know the 
fuel type of the car, even before the car stopping in front of the pump. 
Next the pump would simply show the customer which fuel nozzle he has 
to pick up when he approaches the fuel pump. This would eliminate every 
possible error, making the whole process more intuitive, faster and safer. 

The implementation of the previous idea can be realized with the 
following steps. 

First step is the identification of the car as it enters the gas station. This 
can be simply done by using an Automatic plate recognition system 
(ANPR). 
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An Automatic number-plate recognition (ANPR) is a technology that uses 
optical character recognition on images to read vehicle registration plates 
and create vehicle location data. It can use existing closed-circuit 
television, road-rule enforcement cameras, or cameras specifically 
designed for the task. ANPR is used by police forces around the world for 
law enforcement purposes, including to check if a vehicle is registered or 
licensed. It is also used for electronic toll collection on pay-per-use roads 
and as a method of cataloguing the movements of traffic, for example by 
highways agencies. Automatic number plate recognition can be used to 
store the images captured by the cameras as well as the text from the 
license plate, with some configurable to store a photograph of the driver. 
Systems commonly use infrared lighting to allow the camera to take the 
picture at any time of day or night. ANPR technology must consider plate 
variations from place to place.  

License plate capture is typically performed by specialized cameras 
designed specifically for the task, although new software techniques are 
being implemented that support any I.P.-based surveillance camera and 
maximize the use of already installed hardware. 

In this case the vehicle enters the station. Recognition is actualized 
during the entrance or parking of the car. 

 

 

Figure 3-22 | Plate recognition 

 

https://en.wikipedia.org/wiki/Optical_character_recognition
https://en.wikipedia.org/wiki/Vehicle_registration_plate
https://en.wikipedia.org/wiki/Vehicle_location_data
https://en.wikipedia.org/wiki/Closed-circuit_television
https://en.wikipedia.org/wiki/Closed-circuit_television
https://en.wikipedia.org/wiki/Road-rule_enforcement_camera
https://en.wikipedia.org/wiki/Vehicle_registration
https://en.wikipedia.org/wiki/Vehicle_licence
https://en.wikipedia.org/wiki/Electronic_toll_collection
https://en.wikipedia.org/wiki/Road_pricing
https://en.wikipedia.org/wiki/Infrared
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The data of the plates is sent back to the Swedish transportation agency 
or a respective source. The plate number is matched with the respective 
car information in the agency’s directory and the necessary information 
is sent back to the gas station. 

 

 

Figure 3-23 | Plate information process 

 

Next, after the information is sent back to the station, including the type 
of the car, brand, model and fuel type, heads finally to the pump, 
signalling to the customer to pick the appropriate fuel nozzle for the 
vehicle. The signalling is assisted by a light source over the appropriate 
pump and with a beeping sound in order to attract the user’s attention. 

 

Figure 3-24 | Correct fuel light signal 
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3.2.10 Solution Justification 

The second solution was chosen for further exploration and analysis as it 
was estimated that it would solve the problem in a more efficient way, 
leaving small chance for mistake and providing a better experience 
overall. Furthermore, it is easier and more feasible to integrate a camera 
recognition system and light indicators than changing the shape of the 
nozzle handles. Additionally, changing the nozzles might not be clear for 
some customers, keeping the phenomenon of misfuelling or even maybe 
increasing the confusion. 

In order to implement the light and sound solution a new goal was set. 
The goal of redesigning the fuel pump, aiming to provide a better and 
more clear interaction for the customer. 

 

3.2.11 Mood board  

Before the start of the ideation phase a mood-board was created in order 
to communicate better the emotion and the materials which would be 
conveyed. 

A core element of the mood-board was the brand and the “elevation” of 
it, aiming also for futuristic elements but feasible materials and traditional 
production methods of the pump itself.  
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Figure 3-25 | Moodboard 

 

3.2.12 Concept stage 

Next step was the transforming of the solution into a product. This led to 
the creation of 3 concepts, aiming to demonstrate different possible 
shapes and elements on each concept, in order to have different points 
of view and in order to be able to take a decision for the direction, on 
which would be the next design step. 

 

Concept 1 

 

At the first concept the aim was to create a symmetrical pump, with all its 
elements centred, aiming to “expose” the brand itself by enlarging the 
brand’s elements and using them as the core element of the pump. 

This concept was not picked for further exploration, due to the position of 
the nozzles. Regarding the position of the nozzles an “all in line” solution 
seems more appropriate due to its easier for the user to recognise and 
use. The position of the nozzles in this concept is not optimal and slightly 
chaotic which will not help with the current problem. 
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Figure 3-26 | Concept 1 

Concept 2 

At the second concept a more traditional form was chosen, having the 
payment terminal and the gas counter on the left and hoses on the right. 
Thing that doesn’t differ too much from the current pumps in the market. 
As can someone observe, the pump has an elevating form and the right 
part of the pump is “floating” over the ground.  

The main thought here, was to create a traditional, yet dynamic form, 
which “brings” the brand forward and eventually “elevates” it. 
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Figure 3-27 | Concept 2 

Concept 3 

The third concept was designed aiming for a more futuristic version of the 
gas pump, having as a goal to demonstrate the advanced character of 
Statoil as a company. Additionally, the goal was to create something far 
more different than the current market designs. 

 

Figure 3-28 | Concept 3 
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This concept was not chosen as it was estimated that it would give a too 
futuristic image to the pump, making it unfamiliar and probably 
unrecognizable from the user, something that was not intendent. 

 

Eventually the second concept was chosen, due to its traditional setting, 
which means that it is a product familiar to the customer and integrates 
seamlessly in a gas station environment. Additionally, the focus of 
bringing the brand one step forward is a desirable element which 
empowers the general appearance of the company and strengthens the 
company’s share in the market. 

To ensure that the final product would be viable and due to the 
researchers, limited experience about production method’s a decision 
was made. A decision to follow the traditional “L” shape of the European 
gas pump and the way it’s constructed and produced. 

 

3.2.13 3D model 

After completing the concept phase and the production of ideas, the CAD 
phase followed, where the chosen concept was built as a 3D model. This 
was done in order to understand better the concept, to have a complete 
view of it and of course to be more accurate when it comes to dimensions 
and proportions. Additionally, the CAD phase helped in generating faster 
and more accurate the main volume of the product, creating in this way a 
3D ideation phase, where more than one main form was created. This all 
helped getting to the final form via a lot of back and forth between the 
CAD software and the render software. In this case the 3D modeling 
software which was used, was Solidworks and Autodesk Alias. 

Alias was used to create the main surfaces and some of the details of the 
final model. It was used for the foundation of the model, because of the 
fast and free workflow it provides, without so many limitations and 
constrains like Solidworks (tree – parent/child relation etc.). 



Discussion and conclusions 

57 

 

Figure 3-29  | Final model in Alias 

 

Solidworks was mainly used to bring together the surfaces generated by 
Alias (stitching process), in order to create appropriate parts for 3D 
printing later. This was done due to the fact, that non-meeting surfaces 
generate models unable to be printed or they are printed in bad quality. 
Additionally, some predesigned elements from 3D online libraries like 
GrabCAD, where imported via Solidworks. This helped saving time and 
focusing on the product itself, rather than designing from scratch 
standardized elements like locks or gas nozzles. 

 

Figure 3-30 | Final model in Solidworks 
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3.2.14 Physical model 

 

Next a physical model was created as a mandatory clause for the thesis’ 
final presentation. This helped a lot to gain a better perspective of the 
geometry produced in 3D, along with evaluating proportions and surfaces 
in real life. As it is easy to understand the final model was in scale as it 
was faster and easier than modelling a full-scale gas pump. 

The made body of the gas pump was hard polyurethane foam (PU), milled 
with the CNC mill. The small parts and detailed parts were 3D printed in 
ABS polymer for more accuracy and speed. Then the parts were primed 
with primer spray in order to feel any holes or pores for a smoother 
surface before painting. Three rounds of sandpapering and priming 
followed in order to ensure the best quality surface before the painting 
phase. Ending the model was painted with spray with the respective 
colors of the Statoil brand identity. 

 

 

 

Figure 3-31 | Pre-assembled model 
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4 Findings and analysis 

4.1 Redesigned gas pump 

 

The idea of the final concept was to create something not too alien from 
the current gas pumps in use, in order not to break the familiarity of the 
customer with the product. 

The final concept maintains the main structure of a traditional gas pump. 
It features an elevated nozzles bunker with an integrated top cover. Worth 
mentioning is that at the current gas pumps, the top cover is mainly used 
as a cosmetic element, for housing the lights and not actually for 
protection as there is always a main gas station roof, for weather 
elements and sun protection. Therefore, the idea was to integrate the roof 
to the gas pump and create a continuous volume along with a unified 
appearance of the product. Additionally, the body volume was increased 
in order to house effectively the new interaction area and to provide more 
space for branding. 

 

 

 

Figure 4-1 | Presentation front render 
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Figure 4-2 | New pump in a gas station environment render 

As showed in the following picture more clearly, the gas nozzles were not 
changed due to the standariazation in the industry. Additionally, they 
maintain the same format and sequence as in the current market. 

The only difference in the nozzles bunker is the enlargment of the gas 
type banners, ”occupying” now more space and making their presence 
more dominant and so, easier to see. On the bottom of each banner, a 
light ring was added, which blinks, only above the appropriate gas nozzle 
according to the customer’s vehicle fuel type. Furthermore, a beeping 
sound is emitted, matching the pulse of the light, in order to attract the 
user’s attention. Additionally, the flow of fuel is only allowed to the nozzle 
permitted by the system, which recognizes the vehicle fuel type. 

 

Figure 4-3 | Main interaction area render 
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The pump display was split in two new displays, the measurement display 
and the main display which will be discusssed later. 

The flow and prices display, which is usually the most important display, 
is isolated at the top of the construction for easier interaction. The price 
to be paid and the flow measurement have bigger fonts, as they are more 
important elements than the prices, which are usually displayed at the 
entrance of the gas station and thus pre-inform the customer before 
entering the gas station. 

Additionally, the background of the price panel is now black, with white 
letters, combination that generates the smallest amount of glare and 
maximum contrast, when sunshine is present, making it easier to be read 
during day and night. 

 

 

 

 

Figure 4-4 | Measurement panel render 

 

 

The main interaction panel area inludes a bigger screen for payments 
and potential advertisements or is used as an information point at the 
same time. The classic format of an ATM terminal was maintained, 
including the classic 8 buttons around the screen, a numerical keyboard 
and a credit card slot. 

Fuel selection buttons where inserted, same as in the American gas 
pump format, which are required to be pressed in order for the fuel to start 
flowing. This is used as a double safe mechanism in order to avoid using 
the wrong fuel. As mentioned previously, a light ring blinks along with the 
appropriate fuel button, in order to signify the correct type of fuel. 
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Figure 4-5 | Interaction area details render 

 

Following is a summary of the new specifications of the new fuel pump. 

 

 

Figure 4-6 | Gas pump specifications 
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During the re-design of the pump user ergonomics where taken into 
consideration, in order to ensure the smooth use by every kind of user. 

 

 

 

Figure 4-7 | Anthropometrics comparison 
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4.2 Physical model 

The physical model was assembled and presented at the JTH thesis 
exhibition, along with the rest students’ thesis. 

 

Figure 4-8 | The physical model at the thesis exhibition 

 

 

Figure 4-9 | Details of the physical model 
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4.3 Presentation materials 

Due to the final exhibition of the students’ thesis in the school of 
engineering, 2 posters were created. One showcasing the gas pump itself 
and one showcasing shortly the process of designing the gas pump. 

 

Figure 4-10 | Presentation poster 
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Figure 4-11 | Process poster 
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5 Discussion and conclusions 

5.1 Discussion of method 

 

The whole thesis was conducted with the classic industrial design 
approach of research – design – feedback – redesign – result. 

It includes all the information gained during the research, which 
eventually lead to the final result. The method included internet research, 
via forums and information pages, which were informative up to a point 
but only based on assumptions and personal experiences. This 
generated a good amount of early data but this kind of information cannot 
be taken always as valid or representative. The best source of information 
in this case would be the co-operation with the marketing department of 
Statoil, or the co-operation with big car repairment companies. 

Additionally, the method included on site research which provided very 
useful insights about ergonomics, user interaction and routines, gas 
station semantics but still lacked feedback from professional gas owners 
as all of the gas stations were of self-service policy. Nevertheless, 
important basic knowledge about the whole procedure was acquired and 
proved to be fundamental about the rest of this thesis. 

The rest of the design process was based on the current trends according 
to the internet, method that can be proved right or wrong, only when the 
product goes “on sale”. Here the co-operation with an R&D department 
from a gas pump production company would be optimal. 

The technical details of the product were based in other similar products 
in the market which was a safe option, as the current design is produced 
with the traditional methods and it’s not so different when it comes to 
construction than rest of the products in the market. 

In conclusion the whole solution is easy to implement, as it doesn’t need 
expenive or complicated infrastructure. It can be applied at every kind of 
gas station with a simple camera system and a proper internet 
connection. Furthermore it’s intuitive and it doesn’t require much thought 
from the user, making the procedure effortles, faster and effective, 
leaving almost no margine for error. 
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5.2 Discussion of findings 

 

The main topic of this thesis, was to solve the problem of misfuelling, 
which is the action of filling a vehicle’s engine, with fuel incompatible with 
the engine. 

It is clear through this thesis that the problem of misfuelling can be solved 
easily and without too much effort. Furthermore, it is easier to solve the 
problem through the company's side and not the customer’s side. The big 
advantage of this solution, except of solving the misfuelling issue, is that 
it also "liberates" the user from any need to purchase extra accessories 
for the car or even paying too much attention in general, during the 
refueling process. On the opposite side, all the responsibility belongs to 
the company being the action taker, which in the end gives a better user 
experience and customer service. Furthermore, it provides a better 
feeling to the customer and additional value in the whole procedure and 
thus to the company. 

The final result was occurred mainly, due to the “fly on the wall” and “be 
the user” methods at the gas stations, where closer observation of the 
users was made. According to these observations, procedures were 
identified which lead to further identification of problems. 

In comparison to the current market solutions, one could say that the 
findings and the resulting solution are pretty unique. Mainly for the 
reasons mentioned before, due to the fact that the final product is 
completely independent from the user and it’s not an accessory as the 
rest of the competition. Additionally, the solution is more assured and the 
semantics are more vibrant, ensuring a better result. 

Conclusions 

Summarizing misfueling is a difficult to deal with issue around the world, 
which is mainly a problem of unawareness and lack of attention. It can be 
easily solved with small and easy steps, providing a new experience and 
eliminating almost every mistake. 

The theoritical content of this current thesis could be applied in a real life 
scenario along with a field test. The application of the solution is not hard 
to implement while being inexpensive and it could provide valueable 
information for the final development of the current product/solution. 
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8 Appendices 

Figure 2-1 | Units of a fuel dispenser 

Figure 2-2| A gas nozzle 

Figure 2-3 | Connection point between hose and nozzle 

Figure 2-4 | Color coding of fuel nozzles 

Figure 2-5| Nozzle sizes 

Figure 2-6 | Diesel nozzle inserted to gasoline tank 

Figure 2-7 | Diesel tank opening 

Figure 2-8 | Design thinking process 

Figure 2-9 | Factors affecting a product’s creation 

Figure 2-10 | Photoshop’s color wheel 

Figure 2-11 | Geometric forms 

Figure 2-12 | Organic form 

Figure 2-13 | Positive & negative forms effect 

Figure 2-14 | Light on texture effect – Jawbone 

Figure 3-1 | Product matrix example 

Figure 3-2 | Example of a mood board 

Figure 3-3 | Market research 

Figure 3-4 | "L" type fuel pump 

Figure 3-5 | The Ovation 2 fuel dispenser 

Figure 3-6 | Classic 2 sides fuel dispenser 

Figure 3-7 | Product matrix 

Figure 3-8 | Questionnaire results 

Figure 3-9 | Part of the UK data collected 

Figure 3-10 | The 2 personas created 
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Figure 3-11 | Statoil gas station 1 

Figure 3-12 | Statoil gas station 2 

Figure 3-13 | An average fuel pump in Sweden 

Figure 3-14 | Fuel pump interraction area 

Figure 3-15 | Types of nozzles 

Figure 3-16 | Nozzle placement on the fuel pump 

Figure 3-17 | Mind map 

Figure 3-18 | Nozzle form ideation 1 

Figure 3-19 | Nozzle form ideation 2 

Figure 3-20 | Chart of vehicle information via car.info 

Figure 3-21 | Section where the type of fuel can be seen 

Figure 3-22 | Plate recognition 

Figure 3-23 | Plate information process 

Figure 3-24 | Correct fuel light signal 

Figure 3-25 | Moodboard 

Figure 3-26 | Concept 1 

Figure 3-27 | Concept 2 

Figure 3-28 | Concept 3 

Figure 3-29 | Final model in Alias 

Figure 3-30 | Final model in Solidworks 

Figure 3-31 | Pre-assembled model 

Figure 4-1 | Presentation front render 

Figure 4-2 | New pump in gas station environment render 

Figure 4-3 | Main interaction area render 

Figure 4-4 | Measurement panel render 

Figure 4-5 | Interaction area details render 
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Figure 4-6 | Gas pump specifications 

Figure 4-7 | Anthropometrics comparison 

Figure 4-8 | The physical model at the thesis exhibition 

Figure 4-9 | Details of the physical model 

Figure 4-10 | Presentation poster 

Figure 4-11 | Process poster 
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