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Abstract 
This report describes the project about designing a bike parking with an implemented 

time function and is the final thesis for the master program Industrial Design at 

Jönköping University. 

The project started with an idea from Thomas Bernstrand to solve the problem of bikes 

being left standing, especially at the current parking spots around public transport 

interchanges or in the city centre. These bike parkings are usually full and are not 

optimized when it comes to space, arrangement or support for the bike. The idea was to 

solve this problem by implementing a time function in a parking solution. 

This project started with research about the current market, observation, parking situation 

and other technical data. During this time and after, concepts were developed, discussed 

and evaluated together with Thomas. These were later developed further through 

sketching and 3D modelling, ending with a final concept both in physical and digital 

form. 

The result is a short-term parking that is weather protected, controlled by an app and runs 

on solar energy. The bike parking provides extra space for users to park their bike, a built-

in locking system including a time function and a stable support for the front wheel. 
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Sammanfattning 
Denna rapport beskriver projektet om att designa en cykelparkering med en inbyggd 

tidsfunktion och är slutprojektet för mastersprogrammet industridesign vid Högskolan i 

Jönköping. 

Projektet började med en idé från Thomas Bernstrand som löser problemet med att 

cyklar blir lämnade, speciellt vid dem nuvarande cykelparkeringarna runt kollektivtrafik 

eller i centrum. Dessa parkeringar är ofta fulla och är inte optimerade när det kommer till 

utrymme, anordning eller stöd för cyklarna. Idén var att lösa problemet genom att 

implementera en tidsfunktion i en parkeringslösning för cyklar. 

Projektet började med att samla data om den nuvarande marknaden, observation, 

parkeringssituationen och annan teknisk information. Både under och efter detta togs 

flera olika koncept fram som diskuterades och utvärderades tillsammans med Thomas. 

Dessa idéer utvecklades sedan vidare genom skissning och 3D-modellering, som 

avslutades med ett slutgiltigt koncept i både fysisk och digital form. 

Resultatet är en korttidsparkering som är väderskyddad, kontrollerad med en applikation 

och drivs med hjälp av solenergi. Parkeringen erbjuder extra plats för användarna vid 

parkering av cyklar, ett inbyggt låssystem med en tidsfunktion och ett stabilt stöd för 

framhjulet. 
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1 Introduction 
This thesis project was made for AB Bernstrand & Co and includes the whole process of 

designing a new type of bike stand including a limited time feature. 

1.1 Background 

 AB Bernstrand & Co 

Thomas Bernstrand is a designer that graduated Konstfack in Stockholm, 1999. He has 

been running his own company “AB Bernstrand & Co” since then, for 20 years. He 

mostly designs products like furniture or lightning products but can sometimes also 

produce art. Thomas is either working alone, together with other designers or for other 

companies. Some examples of products that he designed are “Bob” and “Bucket” for Blå 

Station and “Central” for Nola.  

 Introduction 

More and more people are getting aware of the environment and the global warming and 

people are starting to do something about it. There are new trends of eating more vegan 

or vegetarian food, buying more ecological groceries and also to use the bike instead of 

taking the car [1] [2]. The increase in the usage of a bike as a transportation is what is 

interesting for this project. The bike stands are usually really crowded or full in the heavy 

populated areas, which creates a problem for the user. 

Safety is also a factor that effects this problem, the stands are usually not equipped with a 

way of locking the frame of the bike and therefore people might lock the bikes to other 

structures. The support for the bikes can also not be enough to support the models with 

wider wheels in certain occasions. This creates a chaotic scene where bikes are poorly 

arranged, fallen over and are stacked close together. [3] 

This thesis is about solving the problem of bikes being left standing, for example, at train 

stations or public bike stands. It is often the case that theses parking places are occupied, 

which creates a problem when people leave their old or broken bikes in the stand so that 

other people cannot use them. There is also a long process for the police to move these 

bikes because of the laws, which makes this problem even bigger. These parking places 

are treated as a long-term parking and will therefore often be crowded. The idea of this 

project came from Thomas Bernstrand and consists of solving this problem by designing 

a bike stand that uses a time limited locking system.  
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1.2 Objectives 
 

The objective of this project is to find a solution for a timed locking system implemented 

in a bike stand. This will free space for the users who really needs it and to get rid of the 

abandoned bikes or long-term parking bikes that you often see in regular stands. 

Therefore, the research questions are as follows: 

• How can you solve the problem of bikes occupying the space for other users by 

developing a time limited locking system? 

• How will the product communicate to the user how it works? 

1.3 Delimitations 
 

A functional model of the product will not be manufactured during this project, it will 

instead be visualized through a digital and physical visualization model.  

If the product uses electric components, there will not be specified exactly how it is 

connected but rather the overall function. 

The project is confidential until a finished result is achieved and the details and process of 

the project should be kept between the author and the supervisors assign to this project 

during that period. 

This project will follow the Bootcamp Bootleg method but will stop at the phase of 

“Prototype” due to time and resources. This means that the “Test” phase will not take 

place during this project. 

1.4 Disposition 

 
This report will start by going through the Theoretical Background and cover the main 

literature used in this project.  

Second, all the methods will be explained in order to prepare the reader for what is to 

come.  

After the base of the project has been explained, the approach and implementation of all 

these will be discussed. This will also include some of the results in different areas. 

The “Result” part is where all final design and features are presented in detail, followed by 

“Discussion” where the project is being evaluated and discussed. 

Lastly, all the references that has been part of this project will be listed, followed by 

complementing pictures found in the “Attachments”. 
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2 Theoretical Background 

2.1 Design thinking 
 

Design thinking is a process that consists of five stages which are empathize, define, 

ideate, prototype and test. It is an iterative, non-linear process which seeks to redefine 

problems, challenge assumptions, understand users and create innovative solutions. Note 

that these five stages are not always followed in the same order, they can be done parallel, 

out of order and also repeated during the project. The final goal is to get an 

understanding of the product and the user, all the stages contribute to the entire project. 

[4] 

Bootcamp bootleg is a tool that is developed to use Design thinking during a project of 

this kind, which will be described in section 2.2.  

2.2 Bootcamp bootleg  
 

This is the method that will be used during this project but will not include the “Test” 

phase as explained in the “Delimitations” section of this report. 

 

Figure 1, Bootcamp Bootleg 

 Empathize 

The empathize mode is divided into three sub-categories, observe, engage and immerse. 

These phases mean that you view how the user is behaving in context of their lives, you 

interact and interview the users and you experience the same thing as the end user. When 

designing something you must understand the user, build empathy for what is important 

for them and for who they are. By observing the users, you can collect clues about how 

they feel and think in a specific environment. Doing this will allow you to interpret their 

experiences to gain insight and come up with an innovative solution to the problem. 

Engaging with the user is also important to reveal some needs that they might not think 



Theoretical Background 

9 

 

they have or just to identify the right users that the design is for. The last thing you must 

do is to immerse yourself to gain a better understanding of the situation yourself. [5, p. 4] 

 Define 

The define mode is where you unravel the findings from the empathy mode into essential 

needs and insights. By doing this, you develop a deeper understanding of the users and 

the space that you design for. Based on that you can come up with a problem statement 

which will guide you to focus on specific users and needs that you collected during the 

previous mode. [5, p. 5] 

 Ideate 

In the ideate mode you focus on the generation of ideas and its goal is to explore a wide 

range of solutions to the problem. These ideas should both have a large quantity and 

diversity. You do this to explore solutions for the user and it has a lot of different 

methods to choose from. [5, p. 6] 

 Prototype 

Prototyping is a way of getting the ideas into reality, it can be anything that has a physical 

form. They are most successful when people can interact with them and learn what is 

good or bad. You build prototypes to explore the concepts, inspire others by showing 

how you think and it’s a quick and cheap way to experience the design before producing 

it. [5, p. 7] 

 Test  

The last mode is test and means that you test your solutions to see if you are right or 

wrong. This is to refine both the prototypes and solutions and is good for learning about 

the user even more. [5, p. 8] 

2.3 Semantics 

 
According to Cambridge Dictionary, the word semantic means “The study of meanings in 

a language: Syntax describes the rules by which words can be combined into sentences, 

while semantics describes what they mean.” [6] 

There are four different semantic functions that are used to study products. These four 

are “to describe”, “to express”, “to exhort” and “to identify” and will be explained in the 

following sections.  
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 Describe  

Even though a specific product, for example a water tap, can look unusual in appearance 

and function, we can still recognize the characteristic features. The name “water tap” 

which is known and used daily is a verbal sign, this describes the concept of a water tap. 

We can then connect a product that looks like that to a toilet or a bathroom. The concept 

“water tap” could also be described by its appearance in form, surface and color etc. and 

is treated as a sign that can describe the function of the product. [7] 

 Express 

A product can express something by its function or appearance. We can express a quality 

that a product does not express by manipulating the form in order to make it look more 

like we want. Words that can be used to tell what a product should express can be 

“friendly”, “inviting”, “minimal”, “happy” or “calm” etc. If, for example, two people are 

to describe or present the same thing, the result of the presentation could vary depending 

on how the person is expressing themselves. One person may just list the facts of the 

object while the other puts emphasis on certain words and uses body language. They 

describe the same thing, but the way they express themselves are different. [7] 

 Exhort 

This function is always intended to trigger a reaction of the perceiver but is not always 

easy to identify in a product. It can be a very clear description or a strong expression of 

the properties. It can also be text that’s shown on a display or a light that flashes in a 

machine. By emphasizing colors or forms, we can exhort the user to directly do 

something, for example to pressing a red trigger. [7] 

 Identify 

There are five points that shows how we identify, these are: a products origin, its purpose, 

its affiliations, its category and its placing. The products origin can be described from 

products designed for a company over a longer time. The design of a product in this 

company has a specific form language and colors for example. Other examples of this can 

be emblems, figurative marks, logotypes, patterns or packaging. The purpose of the 

product can be described with text and are distinguished by generic term, names and 

designation. Affiliation can be described as product families and is used when products 

share some properties which have the same purpose but different functions. These 

characteristics can, for example, be color or patterns. [7] 
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2.4 Solar panels 
 

Energy is available everywhere, in the biomass, the wind and the sunbeams. By using 

these energy sources, we can convert it to a form that is useful for us. The sun is 

generating 10 000 times as much energy each day than the human is currently using, this 

means that the only thing that limits how much renewable energy we can use, is our 

possibilities to capture it.  

Sun cells can provide electricity through the sun without anything that is spinning or a 

generator. It consists of a thin semiconducting material (usually silicone) which enables it 

to capture the energy from the sun and transform it to electricity. If the back- and front 

side of a cell is connected with a cable, you create an electric current. To increase the 

voltage, you can connect more cells in series and if you want to increase the current you 

connect them with a parallel connection. A solar panel is created when several sun cells 

are connected and since the electricity is produced at the same place it is used, there is no 

need for a power line that transfer it, if you for example mount it on top of a roof.  

The electricity from solar panels are renewable, it can be produced without disturbing the 

nature, the animals or the humans and have no greenhouse gas emissions. The 

environmental impact is instead the biggest when the cells are produced since there is 

some minerals and metals that can both be rare and hard to extract without damaging the 

environment. There are scientists from around the world that is trying to produce cells, 

which can be manufactures with as small amounts of these materials as possible. [8] 

Below are some useful information about solar panels [9]: 

• One square meter of solar cells generates around 150W during a sunny day 

• During the summer, the solar cells will generate around seven times as much 

energy as during the winter 

• Solar cells have a lifespan of around 25 years or more 

• Solar cells are practically maintaining free and should be examined every four to 

seven years if nothing has happened to them 

• CO2 friendly and no cost for energy that you produce yourself 

• Solar panels should be facing south, southwest or southeast for highest efficiency 

in the northern hemisphere  

• Optimal angle of the panel is 35 degrees, but will work from 20 to 60 degrees as 

well 

• If a shadow is casted upon the panels, its efficiency could lower by around 50% 
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2.5 Laws and regulations 

 
Swedish law (1982:129) about moving vehicle in certain cases [10]: 

• § 2 – The government must contact the state or county authority to move a 

vehicle. If a vehicle has been parked for at least seven days in a row, the owner of 

the vehicle can be contacted. The vehicle can be moved after one month counting 

from when the owner was contacted in the first place if the owner has not been 

reached in that period. 

• § 3 – Vehicles that are moved after this time should be stored in an intended 

location or as close to the place it was moved from. Vehicle wrecks should instead 

be scrapped or get rid of as soon as possible 

• § 6 – The vehicle that has been moved to this location belongs to the county if: 

 

1. The owner has been contacted and not picked up his/her vehicle 

after one month. 

2. The owner is not considered as the owner of the vehicle 

 

2.6 Digital locks 

 
A digital lock is an electronic lock that can be used in a variety of ways. There are 

different versions and many are made especially for the home. These locks can be 

controlled by a keypad, a tag or an app and do not require any key to unlock. To mention 

some examples there is the Yale Doorman and the Dana lock which are both electronic 

locking system for your house. The locks are powered by AA-batteries and the Yale 

doorman has a lifespan of around two years with those batteries, versus the Dana lock 

which has around one and a half year. These hard- and software is interesting for this 

project since it is a wireless and flexible way of using a lock. 

 

Figure 2, Dana lock [11] 
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2.7 Bicycle measurements 

 
To have some guidance while designing the bike stand/parking there were some 

measurements that could be useful to have. The measurements below are gathered from 

some popular bike models and different categories. The bike type and the brand were 

varied to get an overview of what dimensions are average and common. “D” stands for 

diameter and “W” stands for width. 

Bike types/model Wheel D [mm] Wheel W [mm] Handlebar W [mm] 

Mountain-bikes       

Rock Machine Blizzard TRL 29'', 736.6 57 780 

Superior XP 979  29'', 736.6 54 760/720 

Superior XP 919  29'', 736.6 57 760 

Kross Level 6.0 27.5  27.5'', 698.5 54 700 

Crescent Rask R40 29 29'', 736.6 57 740 

Merida Juliet 6 26'', 660.4 50 620 

Scott Spark 950 29'', 736.6 61 740 

Lady-bikes       

MADE Tilje 7-växlad 28'', 711.2 47 618 

Monark Karin 3-växlad 28'', 711.2 40 610 

Electra Loft 3I 28'', 711.2 38 580 

Crescent Toste 28'', 711.2 44 600 

Skeppshult dam Unik 3 28'', 711.2 42   

MADE Linde 3 28'', 711.2 47 618 

Monark Katarina 28'', 711.2 40 610 

Men-bikes       

Crescent Castor 28'', 711.2 40 630 

Electra Loft 3I 28'', 711.2 38 580 

Frappe FSS 300 28'', 711.2 32 620 

Monark Karl 28'', 711.2 40 610 

Skeppshult Favorit Mono  28'', 711.2 32   

Nishiki City 407 28'', 711.2 37 640 

Crescent Tarfek 7 28'', 711.2 37 620 

Electric-bikes       

MADE Linum 28'', 711.2 44 660 

Crescent Elder 28'', 711.2 35 620 

Electra Townie Commute Go 28'', 711.2 50 630 

Rock Machine Blizzard INT  27.5'', 698.5 65 760/780 

Scott E-Sub Cross 20 28'', 711.2 47 640 

Kross Trans Hybrid 5.0 28'', 711.2 47 660 

Monark e-Karin 28'', 711.2 40 610 
 

Figure 3, Bike measurements [12] 
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2.8 Bike parking in the city 

 Types of bike stands 

In Stockholm, 5000 bikes are stolen each year (reported stolen to the police) and people 

are starting to buy more and more expensive bikes. The thicker wheels on mountain bikes 

or other bikes that are more expensive does not fit in the front wheel support and cannot 

support themselves. This makes people lock the bikes in trees, benches, fences or 

lampposts instead. An important factor to consider while making a new bike stand in to 

include a way of locking the frame of the bike to the stand itself, to make it safer to park. 

In an investigation called “Att cykla i Stockholms innerstad”, 87 percent said that they 

wanted to have the option of locking the frame to the stand. During the later years, this 

has changed while making new stands but there are still many left with the same situation. 

According to this source the standard measurements for a general bike is between 1,75 -

1,85 meter long, about 1 meter high and 0,6 meters wide (see picture below). Their 

demands for a new bike stand is the following: [3, p. 5] 

• The bike stand should provide a way of locking the frame of the bike with a cable 

or similar 

• The bike should be supported against the bike stand 

• The measurements provided earlier should function as a base while designing a 

new stand  

 

Figure 4, Standard measurements for a bike [3, p. 5] 
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 Recommendations 

The recommendation is to use a type of stand where you can lock the frame of the bike 

to the station. Different types where tested and the recommended ones where “Bågen”, 

“City cykelpollare” and “Urban cykelpollare”. 

 

Figure 5, Bågen, City cykelpollare and Urban cykelpollare [3, p. 7] 

Since the number of cyclist are increasing during the summer, there would be a good 

thing to have temporary bike stands in some areas. There could be portable stands that 

are easy to move during this period or for bigger events. [3, p. 6] 

 Long term parking 

Each day, thousands of people in Stockholm are parking their bikes by public transport 

interchanges. These parking places are usually over crowded or poorly arranged which 

leads to unauthorized parking, poor passablilty, tight spaces and a chaotic scene. Some 

people tend to use an old/slightly broken bike since there is a big chance to get it stolen. 

This can also lead to that the bike will remain in the stand and occupy space for other 

people.  

Cyclists are asking for weather protected, safe and comfortable stands by the public 

transport stations. In Denmark, Germany, Holland and Switzerland they have a solution 

to have payed long-term bike parking, both inside and outside. [3, p. 16] 

 Abandoned bikes 

Abandoned bikes can be found all over Stockholm city, which occupies unnecessary 

space in the parking spots and makes it hard to clean. Hans-Olov Blom at 

“Trafikkontoret” states: “There is a lot of abandoned bikes. Last year we moved over 

3000 bikes and it looks like the prognosis is the same this year.” “It is especially cyclists 

that reaches out when they cannot access the parking since there is a lot of scrap bikes 

placed there. The complaints shift depending on the season but even now during the 

winter, it creates a problem for snow clearance.”  Stockholm gets daily complains about 

abandoned bikes and the competition of a parking spaces is high, despite that the city 

builds more bike parkings. 
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When complaints about abandoned bikes are received, the bike is marked by putting tape 

on the wheel and frame to ensure that it is not being used. If the bike is left unattended 

for seven days, there has to be placed a note that the owner has to remove it during the 

next three days. If it is still in the same spot, the bike will be moved to another location 

where it is either scrapped or picked up by the owner for a cost of 300 Swedish crowns. 

Other bikes get an estimated value and are sold at an auction. [13] 

 

Figure 6, Abandoned bikes [13]
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3 Method 

3.1 Gantt-schedule 

 
A gantt-schedule is a flow chart that can be used in projects to describe the different 

phases that are included in a project. The phases are lined up and has a graphic illustration 

that shows how low they are on-going. Some advantages of using this flow chart is that it 

is a well-known technique, it is easy to understand and it’s a good overview for the 

project. [14] 

3.2 Literature review 

 
A literature review is helpful when gathering and summarizing data from published 

information about a specific area. It can be as simple as a summary of different sources, 

but it can also be re-organized to create a new interpretation of the data and collect what 

is important. The data collected can be found in articles, databases, books, newspapers 

which includes both physical and electronic sources. [15] 

3.3 Observation 

 
There are different types of observation methods, naturalistic, participant and controlled 

observation. In this project, the naturalistic observation was used since the product does 

not exist on the market but there are similar products that can be observed, in this case 

bike parking/stands. 

The naturalistic observation is taking place in the “everyday life” of the user and there is 

no intersection between the observer and the participant. This method can also be called 

nonparticipant observation, since the observer is trying to do it without the knowledge of 

the participants. By doing this, you can spot the natural and impulsive behaviour of the 

user in the environment they are in. [16] 

3.4 Product Design Specification 

 
A Product Design Specification (PDS) can be described as a list of constraints and 

necessary functions that the product must strive for during a project. There are many 

areas that can be covered which can be different from one project to another. [17] 

The areas which will be covered in this project are the following: 

• Performance 

• Environment 

• Maintenance 

• Ergonomics 

• Safety 
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3.5 Function analysis 

 
A function analysis has its purpose of expressing a product or service in functions, not in 

complete solutions. This also has a purpose of thinking before doing, that you have 

thought about everything before starting to generate ideas. By analysing the product, 

problem, service or a combination of them forces you to think it through thoroughly in 

order to achieve what is desired. In general, the analysis is describing each function of a 

product or service in one verb and one noun. There is one main function (MF) which is 

the core function of the product. The necessary function (NF) which is a function that is 

necessary to make the main function work and lastly the desired function (DF) that is a 

desired function but does not affect the main function if it is not there. By collection all 

the most important functions, you enable yourself to come up with new solutions. [18] 

3.6 Brainstorming 

 
Brainstorming has been used for a long time to generate creative ideas and solutions to 

different problems. The main objective during a brainstorm is to generate a lot of ideas 

with a wide range of different solutions to the problem. These ideas can later be 

combined, further developed or “thrown in the trash”.  The ideas that is generated in the 

brainstorm can also trigger new ideas in the process and can help people get stuck in their 

“normal” way of thinking. During the brainstorming you should not criticize or glorify 

any of the ideas since it can limit the creativity, the evaluation of the ideas comes after the 

session is finished. [19] 

 Individual Brainstorming 

Several studies have shown that individual brainstorming can produce both better and 

more ideas than group brainstorming and is the type of brainstorming used in this project. 

The reason for this can be that the group can be a bit distracted by each other and might 

therefore not follow the rules as they should. An example of this is if someone is focusing 

more on someone else idea rather than creating their own, which is blocking the creativity 

of the individual. The downside with individual brainstorming can be that you do not 

develop the ideas as precise due to lack of experience in some of the areas included in the 

project. [19] 

3.7 Sketching 

 
Sketching is a useful tool when it comes to expressing your ideas to other people. Instead 

of writing your ideas by using words, it can be more understandable and easier to explain 

by using a sketch to explain it. There are different ways of sketching, it can be both analog 

or digital. Rough sketches can explain the overall idea while leaving out the details, 

rendered sketches can on the other hand explain a whole concept in detail and might be 

used later in the process. Sketching is a tool that varies from people to people and can be 

used in many ways.  
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3.8 3D-modelling 

 
3D-modelling or Computer Aided Design (CAD) enables designers or engineers to build 

models in a computer that can be used for a variety of useful things. These things can be 

something like printing or milling a prototype, used as drawing for manufacturing the real 

product, simulate things like forces, airflow, temperature etc. There are different types of 

modelling and one of them is Solid modelling. This type of modelling acts as if the model 

is an actual part that is going to be manufactured, including drilling, threading and 

bending for example. During the modelling you can go back and edit part that needs 

change and is a good wait of changing small details during a project. While designing 

individual part for a product it is also easy to make an assembly of everything and get a 

finished, complex model. [20] 

 SolidWorks 

SolidWorks is a 3D-sofware, which is used for creating separate part and assemblies, it 

also includes simulations, assembly tools and drawing features. It is one of the most used 

software on the market among designers and engineers. This is the program that was used 

during this project since it was the most fitting for the product. [20]  

3.9 Rendering 

 
After creating a 3D model, you can use different software to “render” the product. This 

means that you can apply material, textures, light, environment etc. to make the product 

look as real as possible. It is an effective way of presenting how a new product would 

look after manufacturing and a precise presentation of scale, color and material. Rendered 

products can also be used in advertising and sometimes it is hard to know if the product 

is rendered or a real photo. 

 KeyShot 

KeyShot is a rendering software that was used in this project. The software enables the 

user to create a visual representation of the product in a fast and simple way. Materials, 

environments, textures, lightning, and animations are some of the features included in this 

program. This enables the user to get a realistic presentation of how the product would 

look like after it has been manufactured. [21] 
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3.10 Prototype 

 
Making a prototype enables you to get a draft version of the product that you are 

designing, it can show the overall design concept or the intention behind a function or 

feature. A prototype is a quick way of describing this before investing in a real product 

that is fully functional. The result of a prototype could be anything from a paper drawing 

to a fully functional product. There are two versions of prototyping, which are high-

fidelity and low-fidelity prototyping. Both are useful and can be used in different 

occasions depending what is expected of the outcome. [22] 

 Low-fidelity prototypes 

These prototypes are often based on paper and does not allow the user to interact with 

them and they can be everything from a hand-drawn mock-up to a print. It is helpful 

when, in an early stage, wanting to visualize different design solutions, which can lead to 

innovation and improvements. While using rough sketches, it gives an advantage of users 

feeling more confident to suggest any changes. [22] 

 High-fidelity prototypes 

To differentiate from a low-fidelity prototype, these prototypes usually allows user 

interaction which feels realistic and can get you close to a true representation of the real 

product. These are considered to be more effective while collecting performance data and 

demonstrating the product for a client. [22] 

 3D printing 

3D printing is a manufacturing technique that is rapid development and offers great 

possibilities. It has many advantages such as enabling manufacturing of details that would 

not work with other techniques, using less materials, fast way from a drawing to a 

prototype and there are no tools that wares over time. This method can be used for many 

applications and some of them can be prototypes, limited edition products and prosthetic 

manufacturing. 

The most common use of 3D printing might be for prototypes, both functional and 

visual prototypes. It is a fast way of getting an accurate model for testing or as a final 

functional product. Materials can be varied and new ones are developed as time passes. 

[23] 

 Surface finish 

After 3D printing the model is not perfect and requires some sanding before priming and 

painting. Depending on the quality of the print, this varies and is something to bear in 

mind before choosing 3D printing as a method for printing a prototype. 
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4 Approach and Implementation 

4.1 Empathize 

 Gantt-schedule 

The gantt-schedule was the first thing made in this project and was good to have a 

timeline and structure of in what order and amount of time to do each step. The main 

steps such as mid-presentation and final-presentation was placed in the timeline first to 

get the most important deadlines first. The other sections were added after and estimated 

how long time to put in each section to get a finished result in time for the deadline. The 

schedule can be found in Attachment 1. 

 Observation 

The observation took place at different areas in Stockholm, looking at how they had done 

with the bike parking, and at the same time took notes on what was observed. The focus 

was mostly on how the bike parking/stand were arranged and the type of stand. The areas 

that was the main focus, was mostly at the train station/undergrounds, where a lot of 

people park their bike before entering the train for work or similar. Other places that was 

visited, were in the city centre in the most populated areas. What could be observed was 

that in a lot of cases the bike parking was full, and some bikes are just parked by a tree or 

just open in the sidewalk. Abandoned bikes had flat tiers or completely wrecked that 

stood in the stands. Another thing to note was that in a lot of cases, there were only the 

support for the front wheel and nothing to lock the frame in the stand itself, although 

some parking stations had the possibility to do it.  

This observation provided more awareness of the problem that is the topic of this project 

and also provided some factors to think about when designing this product. The 

following factors was most important: 

• Old/Broken bikes left in bike stands 

• Small space to park bike 

• Not safe (no possibility to lock your bike to the stand itself, except front wheel) 

• Falling bikes creates mess around stands 

• It must be easy to just park your bike and leave 

Since Thomas already knew about this problem and had an idea to solve it, this was 

mostly done to just to confirm the situation and possibly find other factors that could be 

improved as well. 
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 Market analysis 

A market analysis was made to discover existing solutions and to gather inspiration for 

the project. This was done by searching for different manufacturers that produce bike 

stands and/or bike parkings. Images of existing solutions was gathered and organized 

through image boards that can be seen below. There were not only pictures that was 

gathered during the start of the project but also inspiration for technical solutions about 

mounting frames, roofs etc. during later stages of the project. 

 

Figure 7, Market Analysis, Page 1 
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Figure 8, Market Analysis, Page 2 

 Technical research 

To be able to design this product there was some technical research needed to get an 

understanding of how to solve some of the problems. This information is presented 

under the topic “Theoretical Background” and contains research about, solar panels, digital 

locks, bike measurements etc. 

 Parking situation 

Since the project idea came from Thomas to start with, he had already made some 

observation and seen some of the problems together with pictures of how the parking 

situation can look like in crowded spaces. The bikes are tasselled together and it is really 

hard to reach your bike, the bikes do not have a proper support to stand by itself and old 

bikes occupy space is some of the things that can be seen in the pictures below. These 

pictures were further strengthened by the information presented in the section “2.7 Bike 

parking in the city”. 



Approach and Implementation 

24 

 

 

Figure 9, Parking situation, Page 1 

 

Figure 10, Parking situation, Page 2  
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4.2 Define 

 Product design specification 

This specification is based on the data collected during the research together with the 

factors provided by Thomas before the project started. 

Performance 

• Must provide a way of locking the bike to the station 

• Locking mechanism must be a limited time lock 

• Indicate that the bike is locked 

• Function for the majority of bikes 

• Provide support for bikes 

• Not being able to lock the bike to the stand with personal lock 

Environment 

• Scratch resistant 

• Water resistant 

• Wind resistant 

• Durable 

• The product should be flexible when it comes to placement of the assembly 

Maintenance 

• The product should be easy to clean 

• It should be easy to clean around the product 

• The product should be easy to install 

• The product should be easy to repair 

Ergonomics 

• The product should be easy to use and understand 

• The product should be adapted for the majority of people 

Safety 

• Needs to provide a safe locking system 

• Provide locking of bike frame to the product 

• Not damaging the bike while using the product 
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 Function analysis 

 

 Target group 

Since the project was about a bike parking it was hard to define a specific target group to 

work against. The users are widely spread in age, height, education, gender and consist of 

the population in a city where the product is being used. Taken this into account the 

product should fit the majority of people that can use it and be easy to understand. 

Even though the user is hard to define, the customer of this product will most likely be a 

commune and has therefore been taken into account when it comes to: 

• Safety 

• Parking spots 

• Placement of parking 

• Installation 

• Maintenance  

  

Function Analysis - Time limited bike stand 
Verb Noun Definition Limit/Comment 

Lock Bike MF   

Timed Lock NF Time limited locking system 

Provide Safety NF Not getting your bike stolen 

Communicate Function NF Easy to understand 

Prevent Personal lock NF Not being able to use a personal lock 

Ease use Bike stand NF Easy to use 

Provide Bike types DF Stand should work with majority of bike types 

Maximize Parking spots DF   

Maximize Parking area DF Arrangement of bikes 

Provide Modularity DF Adaptable stand 

Minimize Environmental impact DF   

Minimize Cost DF   

Optimize Installation DF   

Provide Cover DF Roof/wall etc. 

Figure 11, Function Analysis 
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4.3 Ideate 

 Brainstorm 

The brainstorm was stared in an early stage of the project and was on-going at the same 

time as the research. The reason for this was to get the ideas that popped up on paper, so 

they are permanent and cannot be forgotten. This ideas or concepts where on a really 

basic level and served the purpose of just explaining the core function behind each idea. 

All the concept that was made in the first round can be find in Attachment 1. From this 

session, there was one idea that had an edge over all others when it comes to placement 

of parking, number of parking places, adaptable to fit most bikes and placement of parts 

used in the whole product. The idea that was chosen can be seen in the Figure below and 

works by using a cable that locks the bike round the frame or handlebar. 

 

 

 

 

 

 

 

 

Figure 12, General idea to develop from first session 

 Three concepts 

After the first brainstorming, there was a core idea to develop a bit further. It started by 

exploring different solutions and combine with other previous ideas while having a variety 

between the concepts. In Attachment 2 are some of the sketches that was drawn during 

this time, and the next section will explain each concept separate. The same “chord-

solution” that was explained in the previous section was implemented in all following 

concepts. All the concepts were presented to Thomas and discussed pros and cons for 

each one, these decisions were based on Function Analysis and the Product function 

specification. 
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4.3.2.1 Concept 1 

The first concept was focusing on simplicity and to solve the problem using the “chord 

solution” that was decided to use after the initial brainstorming. The base plate is used to 

hold the electronic cables and to have something to put the pillars onto. Since it was 

important that the majority of bikes should function in the stand there is also the 

possibility to retract the cables into the pillar to vary the length of the chord. The function 

for the locking mechanism that connects the cables should be paired via an app that you 

use to unlock and lock the bike. For the electricity that is needed to operate are generated 

from a small solar panel that is located on top of a lamp which is then connected to a 

battery in the base of the lamppost.  

This concept had a couple of problems that did not make it viable. The base plate that 

was hard to level on uneven ground and felt a bit bulky when transporting and mounting 

on the place where it should be located. The lamppost with the solar panel on top did not 

feel connected to the other parts and was not a good solution to store a battery or mount 

beside the station itself. There was also no given room for information about how the 

product should work and communicate with the user in an easy way. 

Figure 13, Concept 1 
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4.3.2.2 Concept 2 

In the second concept there was an attempt to use a circular arrangement of the bikes and 

at the same time provide cover with a roof. The same cable concept was used in this 

concept and the roof could provide storage for cables and electronics. The biggest 

problem with this solution was how to use the space in an efficient way and arrange the 

bikes without having to have a big “box” in the middle. When increasing the number of 

parking spots would mean that the roof and the “box” would increase as well. Placing 

solar panels on the roof would also be a challenge due to the shape and using electricity 

from the power line would require digging up the ground and having a cable connected to 

it. This would be a big cost and more work while installing the station. The placement of 

the station would also be hard with the rounded shape and would not be space efficient. 

 

Figure 14, Concept 2 
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4.3.2.3 Concept 3 

The third concept had a focus on that it would be easy to assemble on the spot and not 

have to dig anything in the ground. The frame would support the roof and also hold the 

electric cables from the locking-chords and the solar panels connected to the battery. To 

hold the battery there was a box under the roof that would store it and protect all cables 

at the same time. Solar panels were easier to mount on top of the roof while it is flat and 

also gives protection from bad weather. This concept was chosen to develop further but 

still had problems to solve, these points that needed to improve are listed below: 

• Locking chords are in the way while parking the bike in the station 

• Front wheel supports needs to be more stable. 

• Hard to clean around and inside the parking when the frame is on the ground 

• The box that holds the battery is not convenient to have like in this concept 

• Assembling the product needs to be taken into account 

• Work on details and function  

 Refining concept 

Since the concept still had a lot to develop further, some new ideas had to be gathered. 

During this time, there was a mix of sketching and also developing the base in 3D since it 

was hard to get all proportions correct while sketching such a big product by hand. Doing 

this helped to get a better feeling for the dimensions in all the details and helped with new 

ideas of how to solve the problems listed in the previous section. A sketch of the refined 

concept can be seen in the picture below and the process in Attachments 4. 

Figure 15, Concept 3 
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Figure 16, Refined concept 

4.3.3.1 Base shape/frame 

To make the parking more space efficient there was a change made to the frame, so it 

could have bikes parked on each side of it. This also helped with the battery box that were 

a problem in the concept. Since the roof could have a bigger box in the whole roof while 

having bikes on the same time increased the space for not only the battery but all the 

electronic cables and the locking mechanism. Instead of having the frame on the ground 

it was changes to be placed with to base pillars on each side that would be dug down in 

the ground, this made the parking easier to clean and easier to level on uneven ground. 

4.3.3.2 Front wheel holder 

The holder for the front wheel were changed to be more stable to support the whole bike 

and not to bend or similar during parking. It was also important to not be able to lock the 

bike with a personal lock to the frame, since it would ruin the whole concept of parking 

there a limited time.  

4.3.3.3 Locking mechanism 

To solve the problem of having the cables running straight down as in the chosen 

concept there was an idea similar to the retracting solution in concept 1. This would work 

by using the idea produced in the brainstorming for the three concepts that held the cable 

towards the front wheel, away from the bike and could retract by pulling the cable when 

the user would lock the bike. 
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4.3.3.4 The App 

The locking mechanism are controlled by using an app that is connected to the station. 

This was a simple and smart solution and had its inspiration from other apps like the VOI 

electric scooters. The function of the app and how to use it will be explained in the Result. 

Since this project did not have any user to test it, there was a focus on making it simple 

and relatable to already existing solutions. 

4.3.3.5 3D development 

During the period of developing the refined concept it was helpful to use Solid Works to 

visualize the mounting and how much space everything would occupy. This was a long 

process to understand how to fit all the parts together and make it work. Pictures of the 

process can be found in Attachments 5. 

4.4 Prototype 
In the beginning of this stage, there was a plan of making a downscaled model of the 

whole product. This would have been very hard given the scale of the real product and it 

would have lost many details. 

Instead, I had an idea of making a full scaled section of the product which could 

demonstrate the scale and usability in a better way. Below is a picture of a simple mock-

up and sketch that describes the idea. 

 

Figure 17, Mock-up idea for prototype 

This idea was to use a big board to visualize the silhouette of the parking and have the 

parts extruded from it. Although this was a good idea, it showed to be a problem when 

having a board that is 3x2 meters, it would have been hard to transport, support the 

weight and assemble everything. The space during the exhibition is not optimal for a 

prototype this size. Finally, it was decided to only make the locking mechanism in full 

scale to show the function of the product. The full process can be found in Attachment 6 

and the final outcome will be presented in 5.5 Physical model. 

 



Result 

33 

 

5 Result 
This section will explain the final design of the project and all its features, explaining how 

the product works in detail. 

5.1 Final design 
 

 

Figure 18, Final Design 

The final design of the product is a bike parking equipped with a limited time function. 

There are 16 spots to park and the time that you can park for free varies, depending on 

the location of the product. While using the product, no personal lock is required, since 

the parking provides a locking chord that is controlled by an app on your phone. Solar 

panels are integrated in the roof of the parking to generate the electricity need for the 

product to work instead of having to dig down to the main power line. The parking 

provides sturdy holders for the front wheel that fits most bikes on the market and 

provides a safe parking by locking the frame to the station itself. Lights are located on 

each side to light up the roof during the night, which create a safer feeling while it is dark 

outside. 

The bike parking will provide a temporary parking for users that travels to work, going to 

school/university or going shopping to give some examples. By providing this service 

instead of a long-term parking, the bikes will not be parked during a long period and will 

solve the problem of people leaving their bikes that occupy the stands provided now. 
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5.2 Features of the product 

 Frame 

The main structure and frame of the product consists of square tubes in three different 

dimensions. The two pillars on each side of the frame has a dimension of 120x120 mm 

and has supporting tubes with a dimension of 80x80 mm welded to its side to support the 

roof of the product. These two pillars with angled support tubes are the main structure 

that holds everything together and will be attached to a concrete block that has been dug 

down in the ground.  

Inside the roof and between the pillars are square tubes with a dimension of 70x70 mm to 

form a frame for the roof and connect the ends. Theses tubes are attached by screwing it 

together with the both pillars on each side, see picture below. 

 

Figure 19, Base frame of the product 

 Roof panels 

Metal sheets with a thickness of 2.5 mm that are bent to fit the frame and form the roof 

of the parking. The upper roof consists of four bent sheets, where two of them on one 

side has a hole to be able to mount the solar panels and integrate them in the roof. The 

underside of the roof also has four sheets with slots to fit the chord of the locking 

mechanism while mounting it to the frame. These slots also have a function while pulling 

the chord from one position to another, which will be explained further later in the result. 

Two side panels which are removable to easily access the battery and electronics if it were 

to malfunction are provided one each side. If something would be damaged in an 

individual chords located in the centre of the product, the underside of the roof has to be 

taken down to reach it. All the sheets of the roof are overlapping to make it watertight. 
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 Solar panels 

Four solar panels are mounted to two of the upper roof sheets with holes that was 

described in the previous section. The panels are mounted on the sheets before they are 

mounted to the roof and has a rubber list that protects the gap between the panel and 

metal sheet to prevent water getting inside the roof. These panels are then connected to 

the battery inside of the roof to store electricity and power the locking mechanism and 

lights. The reason for only placing solar panels on one side of the product is, like 

mentioned in the research, that they generate most electricity if placed towards south, 

south-west or south-east given that the product is used in the northern hemisphere. See 

picture below. 

 

Figure 20, Roof with solar panels 

 Battery 

Since the project does not include how to connect and explain exactly how the panels and 

electricity works together with the battery, there will only be explained the general idea. 

Due to this there was chosen a big battery that are used for boats, caravans and solar 

panels and has a dimension of 306x168x231 mm. It has a capacity of 105 Ah and a weight 

of 29.3 kg. This was done just to make sure that a battery would fit inside the roof and 

provide a scale while designing the product. The inside of the roof has a height of 600mm 

and has more than enough space to fit this battery and the cables connected to it. 
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 Lights 

The lights are mounted on the inside of each pillar and are angled up, towards the ceiling 

of the underside of the roof. By enlightening the roof, it provides light spread out over 

the whole parking and at the same time avoiding to blind the user. Using a light while it is 

dark outside provides a safer feeling and a better experience for the user to see what they 

are doing. The cables for the light are running inside the pillar which leads to the inside of 

the roof and connected to the battery. 

 Front wheel holder 

An important factor while designing the front wheel holder was that it should not be 

possible to lock your bike in the stand itself with a personal lock. Rather than using the 

traditional tube-solution, a rigid holder that is only pinching the rubber of the wheel while 

parking, was made. The height of the holder is 350mm and the inside width goes from 20 

– 70 mm to fit most bikes on the market. By having a rigid metal with a thickness of 5mm 

lets the user pinch the wheel for a stable parking whether it is thin or thick wheel. 

Providing a stable support for the front wheel makes the handlebar stay in place and not 

rotate to avoid falling over. The distance between each parking spot is 650 mm instead of 

the standard 600 mm to make more space for the handlebars and to avoid bikes getting 

stuck to each other as easily. The wheel holder is mounted on a metal sheet with two 

screws connecting two holders on each side of the sheet. The metal sheet is attached to 

the lower bar first and clamped together with the top bar using a cut-out in the bars. The 

top and lower bar are screwed into the side pillars to make the construction robust and 

rigid. There are 16 holders on each parking, eight on each side, and they are manufactured 

using metal form pressing. 

 
Figure 21, Front wheel holder 
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 Locking mechanism 

The locking mechanism consist of two main components which are the chord and the 

connector that the chord locks itself to. Both components will be explained in detail 

below. 

5.2.7.1 Chord/Cable 

The chords are connected to the frame inside of the roof, hanging down through a slot in 

the underside of the roof. Instead of letting the chord run straight down, there is a 

mechanism that pulls the cable both upwards and inwards, towards the middle of the 

roof. Doing this, enables the user to park the bike without having the chord hanging in 

the middle of the parking spot. When the user has parked their bike, they can easily pull it 

down and towards the frame and lock it.  

Inside the plastic cover are both a metal wire and the electric cable which powers the 

locking mechanism. The chord has a diameter of 20 mm and hangs about 700-800 mm 

above ground while pulled down and in use. While the parking spot is not in use it will 

hang about 300 mm higher and 350 mm towards the middle, this enables the user to 

easily grab the connector and pull it down to the frame. The mechanism that hold the 

chord elevated while not in use has a spring that holds the cables weight and will rotate 

downwards while pulling it down. A rubber list is placed on the inside of the roof to let 

the cable slide back and forth while keeping the gap sealed. The picture below shows how 

this mechanism works inside of the roof, where the left one is in use and the right one is 

not. More images can be found in Attachment 7. 

 

Figure 22, Chord solution inside the roof 
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5.2.7.2 Connector 

To enable the locking mechanisms function there is a connector fastened to the chord 

that has an electronic lock inside. The connector works as a regular cable-lock where you 

pull the end of the cable around the frame of the bike and inserts it back to the side of the 

connector. In order to lock the bike in this station there is an app that lets you scan the 

code to register the station and start the time of the parking. When the scanning has been 

done, the user will be able to lock the bike and the indicator to the left will start glowing 

red. The small LEDs are a way of ensuring the user that the lock is opened or locked 

together with the information provided in the application. 

The connector has a diameter of 50 mm and has an engraved face on the front where the 

QR-code and text are located. This is to protect the text or code to ware out over time 

and give it a longer lifespan.  

 

Figure 23, Connector to the locking mechanism 
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5.2.7.3 Application 

The application is an important part of this product and contains most of the functions 

and information about how the product works. A mock-up of how the application could 

look and function has been made in this project to make it easier to understand. When 

launching the app for the first time, there will be a series of slides which goes through all 

the functions and how to use the station, see picture below. This information will also be 

accessible from a tab in a drop-down menu in case the user would forget or just needs a 

reminder. 

 

Figure 24, Application, Instructions 

The usage of the app aims to be simple and intuitive while keeping it connected to the 

physical product. The drop-down menu displays the different sections including parking 

information, payment details, profile information, how-to-use and a support section. 

Parking 
Displays the current parking that the user is parked and the time that remains before 

money will be charged. When the user arrives to their bike, they will be able to unlock it 

with an easy push of a button. 

Payment 
Since the user has to pay after the free period has expired, they will have to enter payment 

information so the user easily can be charged for the expired time. The reason that the 

payment is included instead of just unlocking the bike, is that the bike would still be 

standing in the stand, unlocked, and occupy space for other people and therefore work 

against the purpose of having a limited time parking. When the user is instead charged 

depending on the exceeding time, it will motivate the user to remove the bike before the 

free period has passed. 

Profile 
Personal data will be useful for the owner of the product to get information about which 

people are using the parking. This data could include gender and age for example. 

How 
This section is about how the product works and are the same as the information the user 

will receive the first time they open the app, as explained earlier. 



Result 

40 

 

Support 
If the parking, for example, would malfunction or vandalized the user has an option to 

contact the owner to report the problem.  

Map 
To easily locate and check the parking stations for availability, there will be a map 

provided in the app. The user will also be able to track where they parked if they would 

forget. 

Scan code 
In order to use the product, the user has to scan a code that is unique for each parking 

spot. When scanned, the locking mechanism will lock after the user has inserted the chord 

into the connector and a red LED will start glowing at the same time as the timer will 

start. Scanning the code is an easy and fast way of using the product and is similar to 

other products on the market, which will be an advantage of understanding how to use it. 

 

Figure 25, Application, Functions (Drop-down menu, Map, Scanning code, Display of timer) 

 

5.3 Technical details 

 
This section will cover the overall measurements of the whole product and materials for 

the parts used in the assembly. 

 Measurements 

The outline dimensions for the whole product are 5400x3800x2850 mm and has a 

capacity of 16 bikes per parking station. From the ground up to the inner roof, it is 2050 

mm to enable most people standing upright while parking their bike without having to 

bend down. Since the length of an average bike is around 1750-1850 mm, as mentioned 

earlier, the roof extends 1900 mm from the middle to keep the bikes safe from bad 
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weather. See picture below for measurements and how it is attached to the concrete 

blocks below ground. 

 
Figure 26, Overall measurements 

 Material 

Galvanised steel will be the material used for most parts in this product since it is robust 

and has good properties when it comes to wearing and protecting from corrosion. This 

material will be used for the frame, roof and wheel holders with a black paint finish on 

the frame and roof.  

Matte, black plastic is used for the connection of the locking mechanism, the shell of the 

lights beneath the roof and the mechanism that holds the chord in position.  

The chord of the locking mechanism has a metal wire and electric cables inside the plastic 

seal/shell that surrounds everything inside. 

Rubber is used for the seals in the gap where the chords emerges from the inner roof and 

between the solar panels and upper roof to keep the creases shut and water resistant. 

Concrete blocks will be used as an anchor that is dug down into the ground and will 

ensure stability of the parking. 
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5.4 Aesthetics 

 Branding 

Since the product is new and does not have a brand, there was a temporary one created to 

visualize how it would look as a finished and functional product. The name “citypark” 

was chosen as a simple name that describes what the product are meant to be and at the 

same time connects with other parking-brands to be easily understood. Although being a 

new and innovative product, it also strives to differentiate and stand out in the crowd as a 

new product on the market.  

The logo together with instructions are located on each side of the parking and well 

visible from a distance. There are also logos placed on each roof panel so that is visible 

from all sides. Instructions on the side panels functions as a quick manual for the product 

and guides the user to the application and about how the product works. The sticker on 

the locking mechanism also has a reminder to use the app together with a QR code that 

will be a quick and simple way of understanding it. 

 Colors & Shape 

The main color of the product is a black paint that is taken from standards while 

designing a bike stand in Stockholm. The black color makes the product fit in most 

environments and adapt to its surrounding structure or buildings. Black is also a color 

that is easily matched with other colors. To make the product stand out, the color of the 

chord and logo is orange to draw attention, express something unique and make people 

curious. It also functions as a “call to action” since the function of the product is new and 

not well known. Combining these colors makes the product feel modern and unique.  

Even though the product should aim to be unique, it is important that the shape is 

recognizable and simple since it needs to fit in the environment of a city. The shape is 

also following what is needed for the functionality of the product and to be cost efficient. 

The locking mechanism was kept in a simple design and should resemble an ordinary bike 

lock in order to not confuse the user and have them wondering what it is. Solar panels are 

usually mounted with a frame on top of the roof, which felt out of place while designing 

this product. Instead, the solar panels are integrated inside the roof to keep it modern and 

innovative. 

Overall, the shapes are squared to express a solid and stable feeling while integrating 

rounded radiuses to protect both the bike and user while using the product. 
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5.5 Physical model 

 

Figure 27, Final Prototype 
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6 Conclusion and discussion 

6.1 Process 

 Planning 

Since I started this project one month after the starting date, due to studies abroad, I had 

to fit all the sections before the mid presentation in a shorter span that usual. In other 

projects I have always underestimated the time it takes in the last stages including, CAD 

model, physical model, preparing for presentation and writing the report. Having these 

things in mind, there was an attempt of having the “base research” done as fast as 

possible in order to start generating ideas faster. 

 Empathize 

During this phase in the beginning of the project, I gathered the most basic research to 

understand the problem and to get an impression of where to start. Later, as decisions 

about what type of stand or lock to use took place, I had to go back and research more 

about how to implement certain technologies in a concept for example. Due to the 

confidentiality of the project I did not make any interviews or user studies. This could 

have been useful to get even more data of people who has a lot of experience in this area 

and also to interview some people that is the customer of this product. The observation 

took place during February and could have been better to do during the summer to 

discover even more problems. 

 Define 

Defining the needs for this project was based on the research gathered and on what 

Thomas was looking for in this project. This acted as a guide while discussing different 

concepts or solutions for some of the details. The reason I did not make a moodboard for 

this project was because I felt that I had enough inspiration from the market analysis. 

One thing that could have been defined more is the space where the product is being 

used. 

 Ideate 

The ideation of this project was on-going at most times since I needed to refine or find 

other solutions for specific details in the concept. Even though it started with a lot of 

different ideas, it narrowed down to a final concept. There were also many different areas 

in the product that had to be taken into account. This made it hard to refine and add 

finishing touches to the specific areas that could have made the product look or function 

better. Another thing I struggled with was to quickly draw an overall concept of the 

product. Since it has so many parts and such a big scale it was hard to keep proportions 

and perspective accurate while presenting an idea. This happened because I was not a 
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good enough sketcher and had no experience of drawing a product with this scale before. 

Having said that, I still think it worked out and using CAD at an earlier stage than usual. 

 Prototype 

The prototype came out quite good even though I did not make the backdrop with the 

silhouette of the bike parking. One problem was finding the correct color for the chord, 

since I had to use plasti-dip (rubber paint) to avoid cracking. The options were limited 

and I had to order the closest possible to at least have an orange color instead of black. 

The prototype could also be used to see if the people understood how it worked during 

the exhibition and most people had an idea of what to do with it. Some people were a bit 

confused, but since the prototype was not the whole product and there was not the 

option of testing it together with the app, this might have affected the understanding as 

well. Most people could recognize the function through other similar products and since 

the final product itself also has indications and instructions of how to use it on the side of 

the roof, will make it even more understandable. 

6.2 Achieved result 

 
Given the scale of the project and that I never had worked on something similar before, I 

am satisfied with what I accomplished in this project. The research questions were 

answered and the result of this project is one way of solving the problem. Delimitations 

during this project was really necessary and I am happy I choose them at an early stage, in 

order to focus more on the function of the product.  

6.3 Recommendations & Further improvements 

 
Even though I am happy with what I accomplished, there is a lot of areas which could be 

further developed in order to get a better result. There are many areas in this product that 

could be deeper researched together with experts, detail work on certain parts and cover 

the areas that I limited myself not to include.  

• Deeper research about the electricity used in Solar panels, including how much 

energy is needed to power the station, amount of panels needed and how big the 

battery has to be. This also includes the electricity used for the locking mechanism. 

• Since I am not a graphic or UX designer, the logo and brand of the product 

should be more defined and looked into. 

• The connector of the locking mechanism now has a sticker that holds the QR-

code and text. To further improve the lifespan of this sticker there could be a 

transparent plastic protection over this to prevent vandalism.  

• The chord-solution could be seen as a climbing/swinging thing, especially for kids, 

and have to consider the chance of people hanging from this and therefore have it 

dimensioned for a certain amount of weight without breaking. 
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• There is a chance of people locking other bikes to this stand and not their own, to 

sabotage as well as using the parking as a regular one without the time function.  

• Since the product now already has a power supply built in, it would be interesting 

to add a possibility to charge electrical bikes. This could add value to the whole 

concept. 

• Testing the product with a functional prototype, including usage of app, mounting, 

if the product can withstand the forces applied during wind etc. 

This product has a lot of areas that affect each other and a solution to one problem can 

therefore lead to new problems in a different area. For me it feels like there is not one 

specific way of solving the problem by using a time feature in the lock. The making of 

this product has many areas that could be prioritized and can therefore have very 

different outcomes. 

6.4 General conclusion 
 

This project was a lot bigger than I expected and covers many different areas that I have 

not worked with before. The confidentiality also made the project a bit harder since I 

could not discuss it with other colleagues to get quick feedback and many different points 

of view while faced with a problem. This was also a problem with having different users 

test and give feedback about different ideas. That being said, I had great help from 

Thomas in this project, who gave me good feedback and a lot of points that I did not 

consider from the start. It was also good to have contact with him during all the process 

instead of having two or three presentations. This provided me with quicker answers and 

the ability to continue faster when I was stuck. Communicating with Daniel was harder, 

after we had discussed something it took a really long while before I got the feedback and 

sometimes he did not reply. The meetings were mostly me explaining where I was in the 

process and what me and Thomas had discussed, the feedback was more on the way the 

project was executed rather than the product itself. This is definitely not only Daniels 

fault, since I could have reminded him more or spent more time in the studio for a more 

efficient way of communication. Working more in the studio during the early stage was 

not that suitable given the confidentiality and was a bit of a problem. 

Having said all this, I am really pleased with the outcome of the project and I have 

learned a lot. Working with new things and learning is something that I really enjoy and I 

am happy that Thomas let me do this project for him.
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8.1 Gannt-schedule 

 

Figure 28, Gannt-schedule 
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8.2 Brainstorming, first sketches 
 

Figure 29. Brainstorm Page 1 
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Figure 30, Brainstorm Page 2 
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Figure 31. Brainstorm Page 3 
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Figure 32, Brainstorm Page 4  
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8.3 Brainstorming, development of three concepts 

 

Figure 33, Brainstorm 2, Page 1 
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Figure 34, Brainstorm 2, Page 2 
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Figure 35, Brainstorm 2, Page 3 
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Figure 36, Brainstorm 2, Page 4 

  



Attachments 

59 

 

 

Figure 37, Brainstorm 2, Page 5 
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8.4 Refining concept, rough sketches 

 

Figure 38, Rough sketches for CAD, Page 1 
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Figure 39, Rough sketches for CAD, Page 2 
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Figure 40, Rough sketches for CAD, Page 3 
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8.5 CAD Development 

 

Figure 41, First test with vertical support 
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Figure 42, Second test with angled support, Page 1 
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Figure 43, Sencond test with angled support, Page 2 
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8.6 Prototype process 

 

Figure 44, Prototype process 
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8.7 Chord solution 

 

Figure 45, Chord mechanism, Not in use vs In use 

 

Figure 46, Chord mechanism, underside of roof 


