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Abstract 

The purpose of this project is to use the tools and methods used when developing a product to 

develop a large hanging installation for a business wishing to strengthen their identity. The 

business is that of a local gym, Crossfit Walleye. The business continuously strives to develop 

their members as athletes as well as their gym as a space which portrays the identity of the 

business.  

By introducing an installation, Crossfit Walleye hopes to strengthen their identity and continue 

in their development. The installation shall blend in with the current gym environment and also 

enhance the atmosphere of its environment. Therefore the problems which were undertaken 

through this project include discovering how the business’ image could be displayed through a 

large, hanging installation, what form the installation would take, and determining what 

components and manufacturing methods would be necessary to bring the installation to fruition.  

The methods used through this process included examining all aspects of the problems set out, 

examining the current gym environment, conducting interviews of both the business owners 

and the members, and observing other current products which would fulfill the problems set 

out in similar ways. Solutions to the problem were modeled in various ways such as both 

physically and digitally, and in all sizes such as scaled-down and life size. The manufacturing 

methods and materials were also explored for producing the separate components.  

The final product resulted in a large hanging installation which conforms to the requirements 

set out by Crossfit Walleye. It resembles three hanging banners which would be placed in the 

corner of the large gym space. The final piece fits in with its current surroundings through 

shape, color, and feeling, as well as strengthening the atmosphere of the gym. By following a 

technical method and utilizing processes such as those used in product design, a sculptural 

installation was realized which adds interest and a visual focal point to the gym environment 

and strengthens Crossfit Walleye’s image. 
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INTRODUCTION 
The development from product idea to a completed design takes many iterations, development 

steps, analyzations and decision making. This paper will explore all of these areas in reference 

to the suggested design problem. 

Crossfit Walleye (CW) is a business focused on promoting functional fitness in a gym located 

in Västerås, Sweden. The gym is located in an old warehouse located outside of the city. When 

first opening, the population of the gym started out small, however after a year of being 

independent, the population of the gym has steadily grown to over 100 members. CW and its 

members are in a constant state of improving themselves, and as such, CW is constantly 

improving the state and outlook of itself. The following study describes and records the 

development of a hanging installation which will strive to help CW take another step in this 

endeavor. 

1.1 PROJECT DIRECTIVE 
The following are the directives set by CW of which the product shall adhere to: 

 The final product shall adhere to the current image of CW. 

 The product shall be designed so as to fit dimensionally within a certain location in the 

gym. 

 The cost of the overall product shall be below 1000 sek or as close as possible to this 

price. 

1.2 PURPOSE AND GOAL 
The purpose of this thesis is to explore and record the development process of designing a 

product from the first brainstorming process to developed product. This shall be done by using 

the knowledge acquired by the Industrial Design Engineering program at Mälardalens 

Högskola, such as through product design, product development, and manufacturing. The goal 

is to realize a final product design in the form of a hanging installation, which fulfills the 

requirements set upon it by CW.  

1.3 PROBLEM FORMULATION 
1. In what way can a business’s image be displayed through a large, hanging installation?  

2. What form should the installation take? 

3. What components are necessary and how will they be manufactured? 

1.4 PROJECT LIMITATIONS 
The following research and product development was limited by several factors. The project 

was limited to a time frame of 10 weeks. The final results of the project were limited to a digital 

model of the completed installation. The installation design was limited to the object itself, 

including the focal point, the connections, and the hanging material. The attachment piece 

which would latch on to the ceiling was not included in this research due to the time constraint. 

Lastly, information concerning reliability of the structure was limited to the information from 

the readily available components, whereas structural reliability was not factored in when 

designing the large plate components. This was due to the limited knowledge of the author in 

these areas.  
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2 THEORETICAL BACKGROUND AND METHOD 

The following is the method which will be followed for the remainder of the process, as well 

as an overview of the tools and theories which will be used to come to conclusions in various 

steps. The method is followed loosely from “The Mechanical Design Process” by David Ullman 

and is segmented into Defining the Problem, Conceptual Design, Product Development, 

Modeling Methods and Software and Regulations and Safety. 

2.1 DEFINING THE PROBLEM 
Defining the problem is crucial in any design project. It is necessary to understand what the 

problem to be solved is, and “translating customers’ requirements into a technical description 

of what needs to be designed” (Ullman, 2010, p. 143). During this stage, it will be vital to 

understand the customer, identify their wants, and identify and evaluate current solutions to the 

problem. Any and all relevant information will be collected and analyzed. Relevant information 

which will be collected includes the following: 

1. Identifying who the customer is. Information such as what their identity is and their 

purpose as a business will be collected. Their identity refers to how the business wants 

to be perceived by the public. In this case the visual brand identity, or the way the 

business uses particular visual elements such as fonts, colors and symbols to create a 

distinction from other businesses, will be examined. It will also be important to identify 

all of the people who will come into contact with the product. This includes those who 

will be in the same environment as the product. (Ullman, 2010, p. 151) This is due to 

the fact that all of these parties will have separate wants as well. 

2. Identifying what the customer wants. Again, the customer includes all of the 

aforementioned, and therefore the customer wants may be very broad. The main 

customer may want a product to function a certain way, while the production customer 

wants a product that is easy to produce and assemble. The key here is to collect 

information from all customers. In this study, the main customer will be interviewed to 

gather their input. A group consisting of gym members will also be contacted to gather 

their opinions on the product, as their gym experience will also be affected by it. Not 

only is this a way to pinpoint what the customer wants, but it is also a helpful way to 

generate ideas. (Ullman, 2010, pp. 151-153) (see 2.1.1 Interviews) 

3. Develop a set of design specifications from the customers’ requirements. By 

developing a set of design specifications, the wants of the customers’ will be more easily 

understood. (see 2.1.2 Design Specifications) 

4. Evaluate the competition. Existing solutions to the overall problem as well as sub-

problems will be evaluated. These solutions will be compared to the customers’ 

requirements. This step is another way to generate ideas for something new, or for how 

something can be improved to better fit the new solution to the problem. (Ullman, 2010, 

pp. 157-158) The existing solutions will even by analyzed based on their function, how 

well they fit into the area aesthetically and physically, and how well they connect to the 

business’ or the area’s identity.  

2.1.1 Interviews 

Interviews are a tool used to gather information from a source. An interview can also be seen 

as a conversation between two parties, or between the one asking questions and the one who 

is answering. The purpose of conducting interviews in a product development study is to 

better understand the problems faced by the customer and/or the user of the product. One type 

of interviewing technique will be conducted in this study for gathering information, and it is 
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that of the live, or face-to-face interview. This will be conducted with both individuals as well 

as groups. With this technique, the interviewer will prepare a list of questions for the 

interviewee or group of interviewees. The two parties will then meet and the interview will 

then be conducted on that set of questions. This interviewing technique fits the needs of this 

project as it is best when gathering information from a few people as it is more intimate and 

the two parties can have a dynamic conversation about the topic and questions. (Sauter, 2013) 

2.1.2 Design Specifications 

Design specifications, or engineering specifications, are a restatement of the problem in terms 

of measurable parameters and have target values. These specify how the customer’s wants will 

be met by the solution. The specifications which will be investigated include values related to 

the following: functional performance, human factor, physical requirements, reliability, life-

cycle concerns, manufacturing/assembly, cost requirements, and others. (Ullman, 2010, pp. 

158-160)  

Functional performance requirements describe the product’s desired behavior. How should the 

product move? The human factor describes how the product is experienced by humans, such as 

that the product “looks good” or that it looks like it does something. Any product which comes 

into contact with a human such as by sight, touch, sound, smell or control will have a human 

factor. Physical requirements describe the needed physical properties and possible restrictions 

such as available space. (Ullman, 2010, p. 160) 

Reliability requirements state how long the product should last before failing. Reliability also 

relates to the life-cycle requirements, which describe requirements for shipping, 

maintainability, reparability, cleanability, and the ability of the product to be installed. The 

specifications will also include those of manufacturing and assembly requirements which 

describes materials and quantity of units required. (Ullman, 2010, pp. 161-162) 

2.1.3 Defining Function, Function Tree Analysis 

The function of a product defines what it should do. The engineering specifications describe 

what the customers want, however, now it needs to be discovered how the product will fulfill 

these wishes. One technique to go about this is to design the product in part around its overall 

function and sub-functions. By breaking down the different function using various tools, the 

functions can be fully defined. (Ullman, 2010, pp. 177-178) 

To accomplish this, the overall function first needs to be stated. The goal is to create a single 

statement which best describes how the customer wishes will be fulfilled. Next, sub-functions 

should be created. These sub-functions decompose the overall single function. Each of these 

show either an object whose state has changed or an object that has energy, material, or 

information transferred to it from another object. Lastly, the sub-functions are ordered in logical 

order, or the order in which they occur. Once all of these points have been answered, a Function 

Tree Analysis can be created. (Ullman, 2010, pp. 181-187) 

Function Tree Analysis 

The Function Tree Analysis is a tool which visually 

orders and describes the sub-functions of a product. As 

can be seen in Figure 1, the sub-functions are typically 

described in a verb + noun format. Supporting functions 

may also be added, which state things that should be 

remembered, however are not required, for example, 

what form the customer would like the product to take.  Figure 1: Function Tree Analysis (Österlin, 2007) 
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2.2 CONCEPTUAL DESIGN 
As the problem to be solved will have been fully defined by this point, the conceptual design 

phase will follow. The steps in this phase include Concept Generation and Concept Evaluation. 

2.2.1 Concept Generation 

In Concept Generation the goal will be to discover concepts which can fulfill the intended 

functions. These concepts will later be developed so that they fulfill the Design Specifications. 

Several tools will be utilized to come forth with as many ideas as possible. These tools include 

Brainstorming, Analogies, and Morphology. 

Brainstorming 

The goal of brainstorming is to come forth with as many ideas as possible as solutions to a 

function. All of the generated ideas should be recorded through drawings or words. One should 

think as broad as possible in terms of the possibilities, because these wild ideas give a broader 

pool of ideas to choose from. Different areas to explore when brainstorming include the 

different specifications, uses, or functions of the topic. Furthermore, it is important not to 

evaluate the ideas here, as this can limit the brainstorming process. (Ullman, 2010, p. 190)  

Analogies 

The purpose of the analogy tool is to find another product which fulfills a similar function to 

the one being developed, and examine how that product has solved the problem. Analogies may 

even be taken from nature, such as how the modern Velcro idea was referenced from when 

burrs stuck to clothing. (Ullman, 2010, p. 192)  

Morphology 

The morphological method places the focus on the 

separate functions. Ideas are brainstormed for each 

individual function, and then the ideas from separate 

categories of functions are combined until an ideal overall 

solution has been identified. (Österlin, 2007, p. 56) Figure 

2: Morphology Matrix displays how this tool can formally 

be carried out.  

The Concept Generation phase will be implemented in 

two phases. During the first phase, the brainstorming tool 

will largely be used to generate ten broad solutions to the 

problem. These ideas will then be downsized to three 

ideas and further developed into more complete concepts 

in the second phase. The analogy and morphology tool 

will be utilized in this phase.  

Once the three concepts have been further developed, they 

will then be modelled both physically and digitally. By 3D 

modeling each concept, a better sense of individual 

specifications can be reached. This includes specifications 

such as physical dimensions, weight, cost, and overall 

outlook. (Österlin, 2007) (see 2.4 Modeling Methods and 

Software)  Figure 2: Morphology Matrix  
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2.2.2 Concept Evaluation 

The resulting three concepts will be evaluated on how well they fulfill the required 

specifications. The concept which best fulfills the requirements will be chosen for further 

development. To evaluate the concepts, Pugh’s method will be utilized. Pugh’s method 

compares and scores the different concepts on similar characteristics. Figure 3: Pugh’s Method 

Matrix shows how this method can be carried out. The separate criteria, which are picked from 

the design specifications, are listed and rated from relative importance. The ‘favorite’ concept 

is then listed as the Baseline, and the rest of the concepts will be compared against it. The 

concepts are scored from -1 (the idea is worse than the baseline), 0 (has the same performance), 

and +1 (the idea is better than the baseline for that characteristic). These scores are then 

multiplied by the initial ratings and added together. The resulting scores give a suggestion into 

which concept best fulfills the requirements, and therefore be developed further. (Ullman, 2010, 

pp. 222-224)  

  

Figure 3: Pugh’s Method Matrix (What is Six Sigma, n.d.) 
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2.3 PRODUCT DEVELOPMENT 
Once the final concept has been decided upon, it can continue to be fully developed. There will 

be a multitude of different parameters to be decided, which are all dependent on one another. 

These parameters will be discussed in the following sections: Product Generation and Product 

Evaluation. 

2.3.1 Product Generation 

The purpose of product generation is to refine 

the concept into a manufacturable product. To 

do so, a multitude of different parameters 

need to be decided. These parameters can be 

seen in Figure 4: Basic Elements of Design, 

and they include the Form of the product, the 

Materials, and the Production methods. These 

three parameters should be chosen so that a 

form can be manufactured with available 

materials which allows the product to 

accomplish the desired functions. (Ullman, 

2010, pp. 243-246) 

The form of the product is further loosely 

dependent on certain parameters. This includes spatial constraints, configuration, connections, 

and the components themselves. The spatial constraints refer to the walls of the product which 

will hold the inner components. The overall size of the product may even be constrained by the 

amount of space in its intended environment.  The form is further dependent on the 

configuration and connections of its inner components. The product may have many separate 

components due to various reasons. These reasons include if the components must move 

differently relative to each other, if they need to be made of different materials, if having 

separate components would minimize cost, or if there are standard components already 

available which could be a substitute. All of these separate components would then need to be 

oriented to each other and connected in a way so that they work together to achieve the desired 

function. (Ullman, 2010, pp. 247-248) Lastly, the form of the individual components factor in 

to the overall form of the product. Once the components’ interfaces are formed so that they can 

accomplish their intended function and connect to one another, their overall form can be 

designed so that it best fits into the constrained space, so that it fits within the manufacturing 

specifications, and so that it best carries the loads of forces acting upon it.  (Ullman, 2010, pp. 

253-256) 

As mentioned above, the form of the product is also largely interconnected to the materials and 

the manufacturing processes chosen for production. The material choice is largely dependent 

on the availability of it. A product with a small production run or a single production would 

typically choose components and materials which can be bought from a vendor. The 

manufacturing method is kept in mind the whole time during the development process, so that 

the components can be designed to fit with that process, and vice versa. Manufacturing 

technique may also be chosen from the price point and the level of precision which the 

component needs to be fabricated. (Ullman, 2010, pp. 264-265) 

  

Figure 4: Basic Elements of Design (Ullman, 2010) 
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2.3.2 Product Evaluation 

Once the overall product has been generated, the product is then evaluated based on several 

“Design For-“ tools. These tools will allow the final product design to be as efficient as possible 

in terms of cost, production, assembly and reliability. These tools are described below: 

Design for Cost (DFC) 

The cost is an important factor for any company, and therefore it is important for the cost to 

always be kept in mind when designing a product. The total cost of the product is dependent on 

both direct and indirect costs. Direct costs include those of tooling costs, labor, purchased parts 

and materials. All other costs fit within indirect costs, or those which the designer has little or 

no control over. The designer has the responsibility to design the product in a way so that each 

of the direct cost variables fit within the expected cost estimate of the design. The overall cost 

of the product can be significantly decreased by efficiently selecting from each category. 

(Ullman, n.d., p. 317) 

Design for Manufacturing (DFM) 

DFM calls for designing the components so that they best fit the design guidelines for a certain 

manufacturing process. This allows for each component to be manufactured as efficiently as 

possible. As the chosen manufacturing methods have a direct relation to the overall cost of the 

product, it is important for the designer to have manufacturing methods in mind while designing 

as well as to keep in contact with manufacturing experts. (Ullman, n.d., p. 328) 

Design for Assembly (DFA) 

DFA is concerned with how efficiently the components are put together. As the assembly of 

the overall product takes time, and therefore costs money, there is a strong incentive to make 

the product as easy to assemble as possible. The assembly is directly related to the amount of 

separate components there are which must be handled and mated. A product with high assembly 

efficiency has few components and “fall together” in assembly (Ullman, n.d., pp. 329-331) 

Design for Reliability (DFR) 

The reliability of a product is the measure of how it is maintained over time. If the product is 

not able to be maintained, then the performance will be considered a failure. A failure can 

present hazards when dealing with heavy components and human factors. A mechanical failure 

in the product will be the result of certain components failing due to aging, wear, overloading, 

or change in the environment. Therefore the major risks and possible failure modes should be 

realized, and the product should be designed to prevent these potential risks. (Ullman, n.d., p. 

350) 
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2.4 MODELING METHODS AND SOFTWARE 
The following methods will be used for 3D modeling: 

Modeling Physical Objects 

Concepts can be modeled physically is many ways, forms, and level of precision. By modeling 

a concept in a physical form, the basic mechanisms of the idea can be further understood. 

Preliminary models are typically a concept’s first physical form, and may be made simply from 

wire, clay, Styrofoam or cardboard. The physical model then acts as a rough sketch of the 

concept, which can be added to, taken away from, handled, and altered. A simple model allows 

the designer to quickly experiment with what works, what fits, what option is more suitable, 

and what is not. 

CAD (Solidworks) 

Computer-aided drafting (CAD) software aides in the creation of digital technical drawings and 

structures. CAD software allows the user to produce detailed structures built from multiple 

shapes. The use of CAD in product development and conceptual design gives the user many 

advantages such as being able to easily add, remove, and change parts. This allows the designer 

to quickly visualize their design. Additional tools within the software include easily finding out 

what the volume is of complicated shapes as well as inserting a rendered picture of an object 

into a realistic environment.   

2.5 REGULATIONS AND SAFETY 

Regulations for hanging installations are generally set by the company with which the 

installation will be installed. However small businesses may not have the use for these 

regulations, and therefore not have them. Therefore a structural engineer should always be 

consulted when mounting something overhead. The cause for concern is not just within the 

mounting point, but also the structure of the building. (Digital Signage Federation, n.d.) 
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3 APPLIED METHODS 

The following method was taken when developing the installation for CW. The method was 

divided into the sections of Defining the Problem, Conceptual Design, and Product 

Development. 

3.1 DEFINING THE PROBLEM 

The first step taken in the product development process was to fully define the problem with 

which the final product would solve. To do this, all relevant information was gathered regarding 

the customer (see 2.1 Defining the Problem).  

It was first necessary to identify the all of the customers, or those who would be affected by the 

outcome of the product. The main customer, the business for which the product is being 

designed for, is that of CW, a functional fitness gym. As the product will be placed in the gym, 

the surrounding gym goers are also customers as they will be in the vicinity of the product and 

their experience may be affected by it. Further ‘customers’ include the party which will 

manufacture the large components.  

Once the customers were identified, each party was contacted and information regarding their 

specific wishes was gathered (see 2.1.1 Interviews). The following sections describe the wishes 

of each party, including CW and their Identity and the Gym Members. 

3.1.1 Crossfit Walleye and their Identity 

CW was first contacted, and was asked various questions during 

a preliminary meeting. The questions ranged from those of their 

identity, their wishes, and what their initial ideas were for the 

product. They replied that both the gym and the gym-goers were 

in a constant state of improving themselves. As the gym is 

located in an old warehouse, the space is constantly being 

renovated to better reflect the identity of CW. This includes 

improving its gym facilities as well as improving the overall 

feeling and experience of the space. CW also described how they 

wished to improve in the future. They described how they liked 

the image of a typical boxing gym that is in an old ware house, 

with rough edges and industrial, rustic style. By introducing a 

product such as a large hanging installation into the area, CW 

hopes that the identity of the gym is strengthened as well as that 

the indoor area becomes more alive. When asked about what 

should be included in the installation, they replied that their logos 

should be included (see Figure 5: Crossfit Walleye Circle Logo, 

Figure 6: Crossfit Walleye Lifter Logo), and possibly focused 

on. (Allerhed & Ålebo, 2016) 

CW was further analyzed to gather information on the overall 

feel in the gym at the moment, and the current branding. This 

included the color scheme, the existing components, and the 

dimensions of the area. 

Figure  5: Crossfit Walleye Circle Logo 
(Crossfit Walleye, n.d.) 

Figure 6: Crossfit Walleye Lifter Logo 
(Crossfit Walleye, n.d.) 
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CW is currently located inside an old warehouse. The bottom area is dotted with essential 

equipment such as the dark grey metal rack such as in Figure 7: Gym Equipment, weights and 

bars, while the upper half of the area is devoid of anything and is simply open space. All of the 

walls are white, as well as are the exposed beams and pipes. Besides white, the main colors are 

black, orange and grey (see Figure 8: Gym Colors).  

 

3.1.2 Placement and Dimensions 

After discussing with the owners of the gym, 

it was decided to use the space in the corner 

of the gym for hanging the sculpture. The 

corner floor space is used for weight-lifting, 

where members can work out individually 

(see Figure 9: Weight Lifting Area). The 

amount of height they use of the area is 3.2 

m. The remaining space above would be 

available for a hanging installation. 

Furthermore, there is an I-beam that runs 

horizontally along the ceiling above. The 

beam was chosen to be the hanging point of 

the sculpture because of its position and 

stability. Figure 10: Dimensions of Space 

displays these measurements in digital form. 

  

Full height:   11.45 𝑚 

Available height: 8.25 𝑚 

9 m 
8 m 

I-beam 

Figure 10: Dimensions of Space (Own Work) 

Figure 7: Gym Equipment (Norden, 2016) Figure 8: Gym Colors (Norden, 2016) 

Figure 9: Weight Lifting Area (Norden, 2016) 
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3.1.3 Keywords Research 

To further understand the identity which CW wanted to portray, their key descriptive words 

were further researched. It was discovered that many old gyms shared characteristics such as 

the materials which were used. These included wood paneling, flooring, metal bars and leather 

coverings (see Figure 11: Vintage Gym). This was probably due to the fact that these were the 

materials available at the time. Furthermore, much of the support beams were exposed, both in 

the ceiling and the walls (see Figure 12: Vintage Boxing Gym).  

 

The key words “rustic” and “industrial” were also 

researched. These searches resulted in products 

which shared characteristics of having a 

combinations of materials of metal and wood. The 

metal typically came in the form of piping or 

formed sheet metal, while the wood was typically 

repurposed. Further characteristics was the 

inclusion of exposed bolts and gears. Figure 13: 

Industrial Style Table, Figure 14: Rustic Kitchen 

Setting, and Figure 15: Industrial Style Lamp all 

show these characteristics.  

Figure 15: Industrial Style Lamp 

Figure 11: Vintage Gym (n.d) Figure 12: Vintage Boxing Gym (n.d.) 

Figure 14: Rustic Kitchen Setting 

Figure 13: Industrial Style Table 
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From these observations, certain conclusions could be made. For an area or product to relay the 

feeling of rustic industrial, it needed to incorporate either repurposed wood, beat-up metal, or 

both. The shape should contain clear, defined lines, in the form of rectangles or circles. The 

shapes should also mimic that it was constructed from old parts such as piping, beams, or wire 

mesh. 

3.1.4 Gym Member Interview  

A group of gym members who frequently visit CW were asked about their wishes and concerns 

regarding hanging a large installation in the gym. This took the form of a group discussion. 

They first replied that they enjoyed the openness of the space. Therefore their main concerns 

were regarding the size of the sculpture- if the sculpture was too big then the space would feel 

claustrophobic, while if it was too small it would get lost in the expansive space. However, 

everyone agreed that implementing an installation would benefit the gym because it would add 

a decorative aspect which they felt the gym was missing. (Members, 2016) 

3.1.5 Competition Analysis 

 Information on other design solutions was gathered. There is little competition for the hanging 

installation, especially something which is commercially made. However, other hanging 

structures that are chosen to strengthen the identity of the business were chosen to be analyzed 

as competition as they mimic the function of the product. The areas analyzed consisted of large 

appliances which hung from the ceiling and was used to strengthen the identity of the area. 

Solutions included a hanging indoor sculpture, large hanging banners, and other large hanging 

appliances such as lights and decorations. Observations about the subjects included how well 

they fit into the area regarding space and feeling, and how the design connected to the image of 

the business of space. 

The first solution analyzed was that of an 

indoor hanging sculpture which hangs in the 

Mälardalens Högskola library in Västerås (see 

Figure 16: Library Mobile). The walls were 

completely made of windows, which allowed 

a lot of light to enter the spacious area. The 

sculpture components shared this 

characteristic as they were translucent as well. 

Furthermore, the clean, curved lines seemed to 

fit in perfectly with the modernity of the 

library. The function of the piece was to bring 

interest to the large space, while not being an 

intrusion to the studying students. 

Figure 16: Library Mobile (Norden, 2016) 
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Figure 17: Mall Banner displays the second solution analyzed was that of a sign in the form of 

a hanging banner. The banner seemed to be designed to fit within the area in terms of 

dimensions, color, and shape. The banner was hung in an indoor shopping mall, which in itself 

was not a large space. Therefore it would have been important for the banners to fit in the space, 

adding to the open feeling that was being created. As can be seen in Figure 18: Mall Display, 

the banner and other signs share the same color scheme and simple shapes in the design to keep 

cohesive. The function of the banners were to bring cohesion to the area, as the mall was spread 

out through several buildings. 

 

The last area of competition analyzed was that of hanging light fixtures. The two different 

fixtures analyzed included the following: 

Line lights: The lights shown in Figure 19: Perimeter Lights hang above the counter. As a 

whole, they create a square box which frames the bar area. This created the impression of a 

boundary. They seemed to blend in and complete the space. However they were not too big so 

as to take the focus off of the bar area (see Figure 20: Café Display). 

Figure 11: Mall Banner (Norden, 2016) 

Figure 18: Mall Display (Norden, 2016) 

Figure 12: Perimeter Lights (Norden, 2016) 
Figure 20: Cafe Display (Norden, 2016) 
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Large icicle light: Figure 21: Light Top View displays a single, large light fixture. It has straight 

lines which fit with the straight lines of the architecture of the store. The fixture seems to fills 

in the atrium while bringing interest to the otherwise sterile environment (see Figure 22: Light 

Bottom View). The fixture gives the feeling of being a modern chandelier which perhaps 

strengthens what the store wants to portray.  

 

 

Several conclusions were made from the aforementioned observations. This included that a 

hanging structure, be that of a banner or a light, needed to fit into the space it filled so that it 

was cohesive with the space, as well as the feeling of the area. Also, the structure seemed to fit 

in and add to the area if the aesthetic matched that of its surroundings. These conclusions would 

be kept in mind when designing the overall product. 

3.1.6 Function Analysis 

To fully define the problem, the intended function of the product was summarized into one 

overall statement. This was then decomposed into several sub-functions (see 2.1.3 Defining 

Function, Function Analysis). This was then displayed in Figure 23: Function Tree Analysis.  

Figure 21: Light Top View (Norden, 2016) Figure 22: Light Bottom View (Norden, 2016) 
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3.1.7 Design Specifications 

(see 2.1.2 Design Specifications) 

Functional performance 

 Position themselves in corresponding format to portray image 

Human factor 

 Portrays an industrial, rustic feeling 

Physical requirements 

 Fit within the volume of 9 x 8 x 8.25 m 

Manufacturing/assembly 

 Large components are able to be produced within the cost budget 

 Components can be assembled individually, so as to allow for easy and safe installation 

Cost requirements 

 1 000 kr maximum for large components including production and material  

Hanging Sculpture 

The component(s) 

portray the intended 

feelings and image 

The holding structure 

(the warehouse) 

connects to 

suspension  

Components position 

in correct format 

Format of 

components portrays 

the intended image 

Figure 23: Function Tree Analysis (Own Work) 

Overall Function: 

Sub-functions: 

Suspension securely 

attaches to 

component(s) and 

holds weight 

Overall image 

denotes intended 

rustic and industrial 

feelings 
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3.2 CONCEPTUAL DESIGN 
The conceptual design phase was started once all information regarding the problem and the 

business had been collected.  

3.2.1 Idea Generation 

The use of several tools such as Brainstorming and Analogies were used to bring forth as many 

ideas as possible (see 2.2.1 Concept Generation). The current competition was also used for 

reference. This included how something could be displayed, which included a banner form, one 

overall large form, and even several small forms which create a whole. Non-concrete aspects 

were first brainstormed about, such the amount of locations from which an object could hang 

(see Figure 24: Attachment Location Study), how many attachments could be used to attach the 

object, and how separate components could be situated in correlation to one another (see Figure 

25: Component Configuration Study). Certain focal aspects were also used as starting points 

for brainstorming. These included subjects which related to a gym atmosphere as well as 

subjects which related to the image of CW (see Figure 26: Focal Points of Brainstorming). This 

included various gym equipment such as weights and barbells, and subjects which related to 

the business that included the fish which the gym is named after, a walleye, as well as the gym 

logo. Lastly, the idea of multi-functionality was explored with the ideas. See Appendix A for 

complete brainstorming sketches. 

Figure 24: Attachment Location Study (Own Work) 

Figure 25: Component Configuration Study (Own Work) 

Figure 26: Focal Points of Brainstorming (Own Work) 



17 
 

3.2.2 Three Developed Concepts 

Once a large amount of ideas were formulated, these ideas were then combined and narrowed 

down to three ideas. To further aid in this process, each idea was modeled in reality. A scale 

model of the designated gym area was first constructed. Each model could then be individually 

placed within the gym-model, which brought forth important information. This information 

included aspects such as what kind and how many connections would be necessary to secure 

the installation, relative scale the installation should be, and how the idea fit within the area 

according to its shape and placement (see 2.4 Modeling Methods and Software). The three 

developed ideas are described below:  

Banner Logo 

Figure 27: Banner Logo Model depicts several hanging components which take the form of a 

store banner. These banners include aspects of CW’s logo, their colors, shapes, and phrases. 

The banner would have a long vertical shape, which allows them to fit within the designated 

area. Each hanging component would rotate separately from one another, which would bring in 

a movement aspect. Each banner would hang separately from one another by hanging from a 

ceiling I-beam.  

 

 

  

Figure 27: Banner Logo Model (Own Work) 
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Lifting Man 

The Lifting Man represents a person performing one of the movements which is depicted in 

CW’s logo. Figure 28: Lifting Model Front displays how the barbell and weights are lifted 

above the person’s head. The construction of the piece allows the barbell to move similar to 

how it would move in reality. The barbell, which connects to the body through the arms, is 

further connected to a bottom hanging weight. This weight when hit with a ball will cause the 

installation to perform its movement. This movement can be seen through Figure 29: Model 

Side 1 and Figure 30: Model Side 2. As another common movement in the gym is to cast a ball 

onto the wall, this piece brings multi-functionality in that it functions as a sculpture, but also as 

a target for a gym goer to hit with the ball. This idea can be scaled to various sizes, allowing 

for the construction of one large person, or scaling down so that all three people depicted in the 

logo can be present. 

 

Gym Equipment Aquarium 

The purpose of this idea was to bring in both 

the gym equipment and the name of the gym, 

the walleye. The focus of the installation 

would be that of one large walleye in the 

center of the space. This walleye would be 

constructed so that it moved in the same way 

a real fish would. Various smaller fish would 

hang around the center piece at varying 

heights and forms. Both the center big fish as 

well as the surrounding fish would 

incorporate gym equipment into its 

construction such as different sized weights, 

barbells, jump ropes, etc. (see Figure 31: 

Gym Aquarium Model). All of the fish would 

hang from a sturdy mesh plate which would 

be located above the space. The fish would 

also rotate freely, bringing even more 

movement to the installation.   Figure 31: Gym Aquarium Model (Own Work) 

Figure 28: Lifting Model Front (Own 
Work) 

Figure 29: Lifting Model Side, 1 (Own 
Work) 

Figure 30: Lifting Model Side, 2 (Own 
Work) 

 Barbell 

 Hanging 

weight 

 Gym 

weights 
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3.2.3 Concept Evaluation 

The three concepts were then compared against each other based on certain specifications, 

until the final concept was chosen. The specifications were taken from the directive set by 

CW and they include the following: 

1. The form fits with the shapes, colors, and feeling of the current space 

2. The form portrays a rustic, industrial style 

3. Feasibility 

4. Cost 

Table 1: Pugh’s Matrix of 3 Concepts displays how the three concepts were compared and 

evaluated using the Pugh’s matrix (see 2.2.2 Concept Evaluation). 

Table 1: Pugh’s Matrix of 3 Concepts 

 Baseline Alternative Solution 

Criteria Banner Logo Lifting Man Gym Equip.Aquar. 

1. Fits in image 4 0 -1 

2. Portrays correct style 1 1 1 

3. Feasibility 2 0 0 

4. Cost 3 1 -1 

Total 10 4 -6 

 

The results of the matrix suggested that the Banner Logo would best fit within the specifications 

set by CW. To further strengthen this decision, CW was contacted and presented with the three 

initial concepts as well. They also agreed that the Banner Logo would best fit their interests. 

Therefore based on Pugh’s matrix as well as CW’s decision, the Banner Logo concept was 

chosen to develop further.  
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3.3 PRODUCT DEVELOPMENT 
The chosen concept would now be developed into a tangible product. Various parameters such 

as the overall form, materials, and production methods would be decided (see 2.3.1 Product 

Generation). 

3.3.1 Form and Configuration 

The form of the Banner Logo was examined and various renditions were discovered which can 

be seen in Figure 32: Sketch- 3 Hanging and Figure 33: Sketch- 2 Hanging. The separate 

components were left as flat plates, however various renditions altered the configuration 

between the main circular logo plates and the phrase plates. The size of the space constrained 

what configurations the installation could take. 

Figure 34: Sketch- Rotate 1 and Figure 35: Sketch- Rotate 2 show how the movement of the 

plates was further explored by connecting the plates in various ways.  

Figure 32: Sketch- 3 Hanging (Own Work) Figure 33: Sketch- 2 Hanging 
(Own Work) 

Figure 34: Sketch- Rotate 1 (Own Work) Figure 35: Sketch- Rotate 2 (Own Work) 
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Lastly, the outlook of the circular logo plates 

was explored by adding and removing negative 

space (see Figure 36: Circle Plate Negative 

Space).  

These configurations were presented to and 

discussed with CW. CW decided upon 

configuration “3 Hanging”, which is displayed 

in Figure 32 above. Once the configuration was 

chosen, the minute details could then be 

analyzed. This included aspects such as what 

the overall size, as well as the dimensions of 

the separate components should be, how the 

different plates would be connected together, 

and how these connections would allow the 

components to rotate freely, while also being 

reliable.  

3.3.2 Overall Size 

The overall size of the banners was realized by first utilizing the scaled model gym. Various 

sizes of banners were tested in the space, and several sizes were chosen to test further. These 

sizes were then modeled digitally in CAD. Figure 37: Preliminary Digital Model displays a 

preliminary banner shape being modeled in the computer program (see 2.4 Modeling Methods 

and Software). Various different sizes of banners were modeled and the estimated volume of 

each was noted. These estimations can be seen in Table 2: Dimensions of Tested Banner Sizes, 

supported by Figure 38: Dimension Key. 

 

Table 2: Dimensions of Tested Banner Sizes  

 

  
L (mm) W D T Approx. Vol. 

(106)(mm3) 

3750 1 000 1 000 10 51 

3750 1 000 1 000 5 26 

3750 1 000 1 000 3 12 

3500 750 800 10 43 

3500 750 800 5 22 

3500 750 800 3 9 

Figure 36: Circle Plate Negative Space (Own Work) 

L 

W 

D 

Figure 38: Dimension Key 
(Own Work) Figure 37: Preliminary Digital Model (Own Work) 
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From testing the various banners in CAD, the 

set of 3500mm x 750mm dimensions were 

chosen because that size seemed most effective 

within the space of the gym model. A full scale 

model was then printed out, which was then 

tested within the actual gym space (see Figure 

37: Testing Banner Size). The image and form 

of the banner could also be compared to the 

colors and forms in the gym (see Figure 38: 

Testing Banner Image). From these tests it was 

concluded that the chosen dimensions would 

indeed be effective in the large space. The 

banner itself also tied in to its surrounding 

thematically and feeling wise.  

 

 

 

  
Figure 37: Testing Banner Size (Norden, 2016) 

Figure 38: Testing Banner Image (Norden, 2016) 
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3.3.3 Main Components: Material and Manufacturing 

As the main plate shapes were custom designed for CW, they would be manufactured for this 

installation.  

The material chosen for the plate components (see Figure 39: Plate 

Components) stemmed from previous research where it had been noted 

that the product should include metal elements to give an industrial, 

rustic feeling. Therefore, the plate components would be produced 

from solid metal plate. The advantages of using this material include 

that the intricate shapes would be able to be cut from the material, 

leaving negative space, as well as that all components would remain 

strong even with multiple cutouts. The disadvantages however include 

that the material would cause the installation to become relatively 

heavy and that it would be prone to oxidization and corrosion. 

(Thompson, 2007, pp. 455-456) As this is a hanging installation, it 

would be advantageous to design the piece as lightweight as possible. 

Therefore a thickness of 3mm plate was chosen as it would allow for 

the lightest weight possible while remaining sturdy enough to prevent warping. Lastly, as the 

installation would be housed in an indoors, dry environment, it would not be prone to oxidizing. 

As seen in Figure 39, the circular logo plates include cutout letters as well as a figure in the 

middle. The rectangular plates also have cutout letters. These pieces would be most efficiently 

manufactured through either laser cutting or water-jet cutting as these methods are ideal for 

cutting thin sheet metal. These manufacturing methods would both be able to cut out the 

detailed forms with high precision. (Thompson, 2007, pp. 248-249) To gain more knowledge 

about these processes, a local production company, Lycksta Produktion AB, was contacted to 

gather information regarding material, cost, and what the design guidelines are for these 

processes. Price quotes were given for the materials of carbon steel and stainless steel for the 

laser cutting production method, while the remaining variables were quoted as simply ‘more 

expensive’. These details can be seen in Table 3: Process Details. 

Table 2: Process Details (Johansson, 2016) 

 Processes 

Materials: Laser cutting Water-jet cutting 

 Max. thickness Cost Max. thickness Cost 

Carbon Steel 20mm 8kr/kg 300mm ‘more expensive’ 

Stainless Steel 12mm 25kr/kg 300mm ‘more expensive’ 

Aluminum 8mm ‘more expensive’ 300mm ‘more expensive’ 

 

From this information, it was concluded that the best material to choose would be that of carbon 

steel, as it was the cheapest choice, and having a low cost was one of the dependent factors. 

The plates would be manufactured by laser cutting, which was also decided from the point of 

price. The material and manufacturing method would thereby be 8sek/kg of material used.  

Figure 39: Plate Components 

Plates 
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The uppermost and bottom rectangular plates would each be cut out as a whole (see Figure 40: 

CW Plate), whereas the circular center piece is cut out in separate parts which can be seen in 

Figure 41: Ring Plate and Figure 42: Lifting Figure. Aside from the “Crossfit Walleye” lettering 

on the ring, extra cutouts would be included in each plate. These cutouts would act as 

attachment points and allow for the chosen connecting components to attach to them. 

Tabel 4: Unit Dimensions and Production Cost provides further details for each unit such as the 

approximate unit volume and mass. The mass was calculated by multiplying the volume by the 

material density, which in this case was 7,85 g/cm3 for carbon steel. The number of units 

necessary for the design is also noted. The total mass of all the units could be calculated by this 

information, which was then used to calculate an approximate cost, using price information 

gathered from Lycksta AB. The “Total” figures stand for the variable times the # Units. 

Table 4: Unit Dimensions and Production Cost 

Component Image # Units 

Approx. Unit 

Volume 

(10-3) (mm3) 

Approx. 

Unit Mass 

(kg) 

Approx. 

Unit Price 

(sek) 

Circle Plate 

 

3 662 5 40 

CW Bottom 

 

2 2 021 16 128 

CW Top 

 

1 2 021 16 128 

Alskar Bottom 

 

1 2 543 20 160 

Bygger Top 

 

2 2 441 20 160 

Body 1 

 

1 350 3 24 

Body 2 

 

1 252 2 16 

Body 3 

 

1 478 4 32 

Total  12 16 554 132 1 056 

  

Figure 40: CW Plate Figure 41: Ring Plate 

Figure 42: Lifting Figure 

Attachment 

points 
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3.3.4 Main Components: Color Treatment 

Once the main components have been fabricated, they would then need to be color treated to 

add the final orange and black colors. The most efficient way of handling this would be to spray 

paint the components. Advantages of spray painting include that it is widely available, and one 

would not need any special equipment to carry out the process. Therefore, CW would be able 

to carry out this step themselves with minimal cost. A disadvantage is that the finishing of this 

process is largely dependent on the skill of the operator and if not done correctly, the paint may 

run or be prone to flaking. (Thompson, 2007, pp. 351-352) 

3.3.5 Connections: Morphology 

The separate plates would be hung from each other from certain “attachment points”. The most 

effective method to attach the plates was unknown, therefore the morphology tool was used to 

come forth with different variations to solve this. Figure 43: Connection Study and Figure 44: 

Hanging Study display the use of the tool for different connection solutions. 

  

Figure 43: Connection Study (Own Work) 

Figure 44: Hanging Study (Own Work) 
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3.3.6 Connections Components 

Once the most effective solution was discovered, the connection components were chosen from 

readily available products (see Figure 45: Attachment points). Figure 46: Bow Shackle and 

Figure 47: Rapid Link display the chosen connections. The anchor shackle is a U-shaped 

component with a bolt which secures the opening. These shackles are commonly used in various 

rigging systems such in cranes and boats. The closing bolt allows for it to be quickly connected 

and disconnected. Therefore this is a suitable choice for the connector component. The size 

chosen was based on the amount of weight they were recommended to carry, with additional 

safety factors included. The rapid link component connects the two shackles and is also 

commonly used in rigging.  

 

 

  

Figure 46: Bow Shackle (Premier 
Lifting and Safety, n.d.) 

Specifications: 

 Load limit: 0.5 tonne (500 kg) 

 Screw type pin 

 Material: Metal alloy 

 Price: 20 sek/unit 

(Premier Lifting and Safety, n.d.) 

Attachment 

points 

Figure 45: Attachment Points 
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3.3.7 Hanging Material 

The connecting material chosen to hang each banner is that of a wire rope sling (see Figure 

48: Wire Rope Sling). Wire rope slings are also typically used in rigging heavy equipment, 

and therefore it is a suitable choice for hanging the banners.  

 

 

3.3.8 Product Evaluation: “Design For” Tools 

Certain “Design For” tools were utilized while developing the installation. These tools include 

Design for Cost, Design for Manufacturing, Design for Assembly, and Design for Reliability. 

(See 2.3.2 Product Evaluation) 

Design for Cost (DFC) 

As CW gave a set budget of 1 000 sek, DFC would be a focal tool to work with. Inspire Aspects 

of the development process which were chosen with DFC in mind included the material choice, 

the thickness of the overall design, and the fabrication choice. These three variables were 

chosen to effectively produce the installation as cheaply as possible while also keeping the 

intended design and form. 

  

Specifications: 

 Load limit: 1 tonne (1 000 kg) 

 Rope diameter: 10mm 

 Material: Galvanized wire rope 

 Length: 3 m 

 Price: 170 sek/unit 

(Premier Lifting & Safety, n.d.) 

Figure 48: Wire Rope Sling 
(Premier Lifting & Safety, n.d.) 

Figure  47: Rapid Link (Premier 
Lifting and Safety, n.d.) 

Specifications: 

 Material diameter: 6 mm 

 Material: Mild steel 

 Price: 6 sek/unit 

(Premier Lifting and Safety, n.d.) 
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Design for Manufacturing (DFM) 

During designing the large plate components, DFM was 

utilized by modeling the custom plate parts in CAD, 

which would be compatible for instructing the laser 

cutting process during production. Furthermore, CW’s 

custom font was used for all of the phrases on the plates, 

and multiple letters needed to be altered to a stencil 

format. This would allow the center of “B’s”, “R’s”, and 

“O’s” to continue to be connected to the outside plate 

after fabrication (see Figure 49: Stencil Lettering). A 

company which specializes in the chosen production 

method was also contacted to make sure that all 

specifications for the production method had been met. 

Design for Assembly (DFA) 

The connections for the plates and the hanging material were chosen so that they could be 

connected easily and quickly during the installation of the piece. As the plates are relatively 

heavy and would be hung high in the air, it would be important for them to be hung as quickly 

as possible. The connection components also allows for easy disassembly.  

Design for Reliability (DFR) 

When choosing all of the connecting components, they were chosen so that they would handle 

loads far above what the overall weight of each banner is. In doing so, the components failing 

from fatigue or over-loading is minimized.  

  

Figure 49: Stencil Lettering (Own Work) 
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4 RESULTS 

The final installation resulted in a three banner setup. Figure 50: Final Design in Setting and 

Figure 51: Final Design display the overall form of the installation and how it incorporates 

multiple logos of CW, while also incorporating the overall aethetic of CW’s image.  

 

Figure 50: Final Design in Setting (Own Work) 

Figure 51: Final Design (Own Work) 
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Cost 

 Approximate cost of production: 1 100 sek 

 Approximate cost of additional parts: 900 sek 

 

Dimensions 

 Single Banner Dimensions: 3600mm x 1000mm x 3mm 

 Overall Dimensions: 3600m x 4500mm x 3mm 

  

Figure 52:Final Dimensions in Space 



31 
 

Bill of Materials 

Table 4: Bill of Materials 

Bill of Materials 

Component Image Material # Units 

Circle Plate 
 

Carbon Steel 3 

CW Bottom 
 

Carbon Steel 2 

CW Top 
 

Carbon Steel 1 

Alskar Bottom 
 

Carbon Steel 1 

Bygger Top 
 

Carbon Steel 2 

Body 1 
 

Carbon Steel 1 

Body 2 
 

Carbon Steel 1 

Body 3 
 

Carbon Steel 1 

Anchor Shackle 
 

N/A 15 

Rapid Link 
 

N/A 6 

Wire Rope Sling 
 

N/A 3 

 

 

The final dimensions of each plate can be seen in Appendix B.  
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5 ANALYSIS 

The industrial design development of the project resulted in a hanging installation which mostly 

fulfills the directives set by Crossfit Walleye (CW).  CW had stated that the final installation 

should adhere to several parameters, such as that it should fit seamlessly in with the current 

image of CW, that the product should fit dimensionally within the chosen location in the gym, 

and that the production cost should fit within a price range of 1 000 sek. From this directive, 

three problems were set, which would be explored throughout the remaining project.  

As it was important for the final installation to project the intended image and feeling of CW, 

the current image and feelings of the business and gym were researched extensively. Everything 

from the colors, shapes, logos, and fonts had been noted in detail, as well as the abstract thoughts 

of the owners and members on the feelings of the gym. This information formed a picture of 

what the current image of the gym was. The owners even wanted the gym to continue 

developing a certain feeling, using the key words “industrial” and “rustic” to describe their 

vision. These keywords were researched as well, so as to determine what components projected 

these feelings. By using an assortment of multiple variables from these different groups, the 

CW image was projected through the installation. The final installation includes multiple logos 

and sayings which are associated with CW. The three large weight lifting figures which reside 

inside the circles display one of the main logos of the business, the three lifting figures. The 

outer orange plates even include the additional “CW” logo as well as sayings which are 

associated with CW such as “Vi älskar träning” and “Vi bygger funktionella atleter”. The 

overall shapes and colors relate back to the gym as well, as the inner circle plate matches certain 

equipment in the gym, while the rectangular orange plates match the orange door trims, orange 

barriers, and orange storage boxes. The feelings of “industrial” was realized through the large 

size of the installation and its components, while also incorporating bolts and chain elements 

through the connections. As the components are made from 3mm sheet metal which give each 

component a considerable weight, the parts will even move in a way which displays this 

industrial element. Through the research and combination of these variables, the final 

installation gives a feeling of industrial modernity, which strongly fits within and even 

strengthens the current image of the gym. The installation does not however seem to adhere to 

an old boxing gym, nor does it portray a rustic feeling. Even so, the final installation is a 

combination of as many variables and wishes of CW as possible. 

The overall form of the installation was the result of considerable brainstorming, development, 

and evaluation. All of these steps resulted in the final form of the three banner system. The 

initial brainstorming phase brought about a large amount of forms, through brainstorming on 

several broad areas such as attachment points and forms of movement, while more precise areas 

such as subjects which related to CW and a gym atmosphere such as gym equipment, the 

walleye, and the movement of different weight lifting techniques. By producing a large pool of 

ideas, three innovative and very different solutions were discovered and developed into more 

concrete concepts. These concepts included that of the “three banners”, the “lifting man”, and 

the “gym aquarium”. Each concept was modeled physically, and evaluated by using Pugh’s 

method. The concepts were evaluated based on the directives set by CW, and the winning 

concept was the three banners, based both on the suggested Pugh’s method result, as well as 

the approval of CW. Once the concept had been determined, the overall form was then further 

developed by reconfiguring the placement of components, exploring different movements for 

the design, and playing with different negative spaces within the components. Several concrete 

options were then presented to CW. The overall form of the installation was chosen from this 

meeting. To complete the form, the dimensions of the form were explored. By modeling the 

banners digitally as well as physically, and testing them within the given space of the gym, the 



33 
 

most effective dimensions were determined. The overall form of the installation was thoroughly 

explored through the multiple iterations and ideas, configurations, forms, size. The form was 

also evaluated on multiple aspects while constantly including CW in the development process. 

These steps resulted in the black and orange three banner hanging system. 

To fully realize how the installation would come to fruition in reality, every component and 

connection needed to be determined. This included how certain components would be 

manufactured, what material they would be manufactured from, how the components would be 

finished, and how they would be assembled, all the while keeping in mind the set price point of 

CW. Each banner in the three banner system composes of various components which include 

three separate plates and the connection components that attach the plates together. As the large 

plates were custom designed for the installation piece, they would be manufactured. The design 

called for multiple detailed cutouts consisting of text and intricate shapes which needed to be 

visible from both sides of the banner. Therefore the form of the material needed to be a solid 

piece to allow for the various cut-outs. Materials were narrowed down to metals as they would 

aid in giving an “industrial” feeling which was noted from previous research. Manufacturing 

processes which would most effectively produce these shapes were researched, and a local 

company was even contacted to discuss the production options. It was then determined from 

the price of material and fabrication method that the use of the laser cutting production method 

and the material of carbon steel would best fit the concept as well as best fit within the price 

range. This decision was further enforced as the combination of the production method and 

material would leave little finishing operations. Once this had been determined, various 

materials were compared by price. By choosing to fabricate these components in carbon steel, 

all of the aforementioned forms would be possible. Furthermore, the components would be 

relatively fast to produce and relatively low-cost through these selections.  The overall cost of 

the three banner fabrications resulted in an approximate cost of 1 100 sek.  The remaining 

components used to attach the large plates together were chosen from readily available products 

and resulted in an approximate cost of 900 sek. These components were chosen for their ability 

to easily be assembled and disassembled as well as their reliability. As the components are 

specialized for rigging heavy equipment such as within cranes and ships and fabricated to 

withstand heavy loads and stress, they would be the most effective choice for connecting the 

large steel plates. The approximate overall price of the installation would be 2 000 sek, which 

does not fit within the directed budget of 1 000 sek. However all choices during the 

development process had been chosen with some relation, if not the primary reason for cost, 

and therefore the price of the installation comes as close as possible to the budget set by CW. 
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6 CONCLUSION 

In conclusion to the installation study it can be stated that the addition of a large sculpture can 

fit in and even strengthen the identity and image of its surrounding environment. Such an 

installation can even successfully be realized by following a technical step-by-step process 

such as to develop a product. By thoroughly researching the current setting of an area, 

including physical aspects such as color, shapes, and material and abstract aspects such as 

overall feeling, the basis of the product development process is founded. Through continuous 

brainstorming and reformulating, the concept is molded, until it is a completed sculpture in 

itself. Furthermore, such sculpture pieces can even be designed to be manufactured for low 

cost while retaining its stunning outlook. 

7 RECOMMENDATIONS 

It is assumed that CW will wish to continue with the fabrication of their new design, and 

therefore several recommendations can be made. It is first recommended that the large 

components of the design undergo structural stress calculations so as to make sure that they 

may withstand any stresses put upon and therefore be safe  for the members training underneath. 

Furthermore, it is recommended to have an authorized personnel/engineer approve the design 

before fabrication so as to allow for the safest outcome possible. If CW does not wish to go 

through with these steps, then a change in material would be recommended for the design. A 

lighter banner material would be recommended as an alternative, which would only slightly 

change the feeling of the installation. 
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APPENDIX 

A: BRAINSTORMING SKETCH 
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A: Brainstorming Sketches
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A: Brainstorming Sketches
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B: COMPONENT DIMENSIONS 
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B: Component Dimensions 

 


