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Abstract. 
 

This is a Bachelor Degree Project report based on the design of a plastic vending cup. 

The project is carried out in cooperation with the company Promens Lidköping, 

manufacturer of a wide range of plastic products as food packaging, trays, pots, cups and 

sheets for the food industry. 

 

A vending cup is a product used to contain hot beverages which come from vending 

coffee machines. It is a product daily used in many different environments as hospitals, 

offices, libraries and common places, etc. Consequently it is aimed at a varied public. 

 

The redesign was focused mainly on the aesthetics aspect attempting to transmit an 

innovative touch that would change the concept of today’s simple vending cup in a way 

that it attracts the customer’s attention. 

 

The so called Mistral Vending Cup is a plastic cup which is out of the ordinary current 

vending cup by means of a new bright colour, orange, and also its innovative shape, in 

this field, constituted basically from organic lines and curve surfaces unlike the today’s 

vending cups. The Mistral Vending cup introduces a great change, a new era in the 

history of the vending cups due to its organic shapes never seen in the market. 
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1. Introduction. 

 

This document deals with the development of a new design of vending cups in great 

demands by Promens from Lidköping, a company which manufactures a wide range of 

plastic products. 

 

The coffee is a product which is a part of humanity’s everyday life. People may drink 

some coffee during breakfast, after lunch, in the afternoon and during the so-called 

coffee-break. Nowadays and since a long time ago, people are able to take coffee almost 

any moment due to the coffee vending machines located in public places as universities, 

schools, offices, hospitals and so on. 

 

Promens wanted to improve the design of their vending cups due to the above. The 

current vending cups, which came to the market more than thirty years ago, are simple 

and boring attributable to the straight lines and shapes that characterize them, using all of 

them a similar design. Therefore the design group and Promens want to achieve, with this 

project, a new attractive design which stands out of the current designs as well as some 

technical improvements. 
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2. Problem Specification. 

 
In order to have no doubts with regard to the aims of the project, before starting to work, 

it is necessary to clearly put forward every requirement, specification, wish and 

restriction about the product. 

 

2.1. Design Brief. 

Promens, the company which we develop the project for, 

manufactures vending cups for some companies of 

coffee vending machines by using the same design since 

the 70’s (Figure 2.1).  The current vending cups are 

adapted to the machine, according to the main function, 

to contain a beverage, and also with regard to the cost, 

since they are cheap. Although Promens takes care about 

that but also about the interaction between the product 

and the final customers; that is how they feel by using it, 

how the product looks likes, whether the product is 

pleasant with regard to sense of touch, design, etc. 

Therefore they want to develop a new design to break the 

simple and boring appearance of the currents vending 

cups. 

 

The design of a vending cup has many limitations, 

principally due to three issues: it should suit the current coffee vending machines, it must 

adjust to the manufacturing process used by Promens and it has to keep its low price. 

Therefore Promens provided us with a guideline, which is explained below, that the 

product has to follow. 

 

There are some measurements that should be respected, for instance, the top diameter and 

the volume. The vending cup has to be stackable and light, with a stacking height as low 

as possible, for easy transportation and packaging. The material will be polystyrene and 

the manufacturing method will be thermoforming. 

 

The product has to be safe to use, that is it must not be prone to breakage. It has to have a 

design that makes the cup less hot to hold, in order not to burn the fingers. It has to be 

easy to handle for the user and also provide a good feeling while drinking out of it. 

 

The final product has to satisfy the biggest group as possible; that is, the first customers, 

the companies of vending coffee machines as well as the final customers, coffee drinking 

people. Also the cup must to fulfil the environment requirements by being easy to 

recycle. 

 

Figure 2.1. Current vending cup 
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Finally the vending cup should be suitable for all the different surrounding environments 

such as schools, hospitals, or offices, by having the proper shape and colour, attractive 

and enjoyable but discrete at the same time. 

 

2.2. Requirement Specification. 

During the first meeting with Promens notes were taken about the requirements and 

specifications as well as the previous wishes. Anyway Promens sent us, in writing, the 

technical information such as concrete measures and angles, volume, technical 

characteristics, etc. The design team have born in mind all of that information during the 

entire design process. Therefore it never loses the different aims which are necessary to 

achieve as well as the restrictions and limits that have to be respected. This information, 

the requirements and wishes, is compiled in Table 2.1. 
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Project Requirement specification for: Vending cup. 

Adjustments D=Demanded 

W=Wished 

 

Requirement 

Page:1 

Edition:1 

Date:2009-03-05 

 

2009-03-05 

2009-03-05 

2009-03-05 

2009-03-05 

2009-03-05 

2009-04-09 

2009-03-05 

2009-03-05 

 

2009-03-05 

2009-03-05 

 

D 

D 

D 

W 

D 

D 

D 

D 

 

D 

D 

1. Technical Features 

 -Volume: 21 cl. 

 -Top diametre: 70,3 mm. 

 -Stackable 

 -Stacking feature at the top 

 -Stacking height as low as possible 

minimum 4 mm 

 -Air column: minimum 0,2 mm 

 -Ledge maximum under cut: 0,9 mm 

 -Top edge characteristic 

 Rim rolled: 2-3 mm 

Conical shape: angle < 0° 

 

2009-03-05 

 

D 
2. Material 

- Polystyrene (PS) 

 

2009-03-05 

 

D 
3. Production 

-Method: thermoforming 

 

2009-03-05 

 

D 
4. Environment 

-Recyclable 

 

2009-03-05 

2009-03-05 

 

D 

D 

5. Ergonomic 

-Easy to handle 

-New grip 

 

2009-04-09 

 

2009-03-05 

2009-03-05 

 

W 

 

D 

D 

D 

6. Safety 

-Prevent the users from burning themselves while 

holding the cup 

 -Stable 

 -Not be spilled 

- Not prone to breakage 

 

2009-03-05 

2009-03-05 

2009-03-05 

2009-03-05 

 

D 

D 

D 

D 

7. Aesthetics 

 New colour 

 New pattern 

 Innovative 

Attractive 

 

2009-03-05 

 

D 
8. Cost 

Equal/lower than the current one 

 

2009-03-05 

 

D 
9. Others 

Printable bottom 

Table 2.1. Requirement specifications. 
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3. Research. 

 

3.1. Company. 

 

Promens is a leading global plastics manufacturer operating over sixty manufacturing 

facilities in Europe, North America, and Asia. The company manufactures a wide range 

of products, including packaging for food, cosmetics, chemical products, and 

pharmaceuticals for multiple industries such as food processing, chemical and medical 

industries, as well as the automotive, heavy machinery and electronic industries. 

 

Concretely, we are going to develop our final degree project for the Promens company. 

Promens Lidköping is committed to producing packaging solutions for dairy, food and 

vending industry. The process used by the company is thermoforming and mainly in 

polystyrene (PS). 

 

All the products manufactured in Promens are Normpack certified. 

 

Normpack was founded in 1981 and today it has around 175 

members representing all production stages in the value chain: 

producers of raw materials for materials and products to be 

used in contact with food, food industry and wholesale/retail. 

A combination of product certificates and routine systems for 

the member companies' own internal control ensures that 

materials and products comply with current Swedish and EG 

laws and regulations, as well as legislative instruments 

(Innventia, 2009). 

 

Also Promens is a company that follows the European regulation in the manufacturing of 

plastics in contact with food, composites and coloured plastics.  The factory obeys the 

main ISO regulations in the packaging, food and beverage. 

 

The design team constituted by the designers, Patricia Núñez & Juan Romero, have 

visited the company in order to know exactly how the installation is, how the machines 

work, to see the manufacturing process and check the current design.
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3.2. Customers. 

Promens has two main customers, SELECTA and JEDE. Both of them are devoted to 

food and beverage vending services in Europe. They supply their clients with food, 

snacks, hot drinks, cold drinks, water, etc everywhere by means of the vending machines 

which they have manufactured. There is more information about these companies in 

Appendix1. 

 

3.3. Competitors. 

As Promens, many companies providing the same product exist in the market. The main 

competitors as for the vending cups manufacture are three companies from different 

countries such as Huhtamaki (Finland), Veriplast (Holland) and RPC (UK). There is 

additional information about these companies in Appendix 2. 

 

Therefore we did a market research in order to check the current vending cups by putting 

special attention to the main competitors. In the next section the catalogues that the mains 

competitors offer to the customers with relation to the vending cups will be exposed 

(Figures 3.1, 3.2 and 3.3). 

 

3.4. Market Research. 

The design team investigated the different products provided from the main competitors 

basically by means of checking the catalogues, which are exposed in Appendix 3, from 

those companies. 

 

There is in the market many different vending cups mainly made out of paper and plastic. 

Being focus on the plastic ones (Figure 3.1), many different volumes are available as for 

example 150ml, 160ml, 170ml, 180ml, 200ml and 220ml. The top diameter fluctuate 

between approximately 70 and 73,5 mm and the height between 80 and 102 mm. Except 

                     Figure 3.1.Current plastic vending cups in the market. 



University of Skövde                                        Bachelor Degree Project in Product Design 

School of Technology and Society                                                 Design of a vending cup 

 

7                                                                                         Juan Romero & Patricia Núñez 

 

the paper ones , all the cups are one-colour,in white, or two-colours, being the inside of 

the cup in white and outside in black or  several shades of brown or a kind of yellow. The 

main shape of all the cups is composed of geometric lines, that is, straight lines.   

3.5. User Survey. 

 

3.5.1. Aim of the Survey. 

In order to make the right design it is essential to know the opinion and feelings from the 

real users about the product in question, in this case, the already existing vending cups. 

Hence the design team decided to make interviews with random people within the 

application area where the product is used. The interview was carried out by means of a 

questionnaire with close-ended and open-ended questions. The 60 people interviewed, 

were into the range of age 18 to 60 years. The opinion of people interviewed was 

evaluated according to the numbers of cups of coffee drunk per day, that is, by giving 

more value to the opinion of those people who have, consequently, more contact or 

experience with regard to the use of vending cups. This questionnaire is exposed in 

Appendix 4. 

 

3.5.2. Results from the Survey. 

On the one hand, the analyzed answers from the close-ended questions of the survey 

enabled a numeric treatment of the users’ opinions and thoughts. The results are the 

following ones. 

 

- According to the opinion about the existing design with regard to the function. 

 20% of those interviewed think the design is sufficient due to the fact that usually 

the cups are used for a short time. 

 75% express the view that the design is not so bad but it needs some important 

changes. 

 5% think that the vending cups really need a complete change with regard to the 

design. 

 

- With regard to whether there is some aspect or characteristic of the cups that annoy the 

user using it. 

 70% of those questioned think so. The most of them share the same opinion; the 

most important problem is the fact of burning your fingers while holding it. 

 20% said that sometimes the cups annoy the users. 

 10% use the cups without problems. 
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- About the problem of burning the users’ fingers while holding the cup. 

 60% always burn themselves. 

 30% sometimes burn themselves. 

 That does not happen to the remainig10%. 

 

- According to the question about the grip of the cups. 

 35% of those interviewed think the grip is ok. 

 However, 65% said the grip is not good and it could be improved. 

 

- In relation to the increase in sales of coffee with regard to the appearance of the cups 

as well as an improved functional aspect. 

 10% of those polled would buy more cups of coffee if the cup would be better. 

 35% said that perhaps this aspect would urge people to drink more cups of coffee 

from the vending machines. 

 55% do not care about the cup; the quality of the coffee is the important thing. 

 

- Also it was interesting to know what the customers think about the current appearance 

of the cups. 

 

 30% think that the appearance is suitable due to the cups being just used once and 

usually during a short time. 

 Although, 70% of those polled think that the appearance of the cups is ugly, so 

simple and bored. 

 

On the other hand, the open-ended questions enabled a better approach to users, what 

exactly they think the cup, what they feel when using it, what they would like to see in a 

new design, etc. The conclusions that were obtained show that one of the most important 

concerns is the isolation problem; so they proposed some solutions as a thicker cup, make 

it in another material or make the cup bigger. The second most important concern is the 

aesthetics. The users would like to see different things on the cups such as happy colours, 

a nice and round shape, an interesting or funny sentence, maybe some pictures, etc.; 

definitely something that makes the coffee time funnier and more pleasant. 
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3.6. Material. 

 

The information described in this section all comes from the book called Ciencia e 

Ingenieria de los Materiales (Askeland, 2001). The material chosen for Promens was 

Polystyrene (PS). The reasons are that they usually manufacture the current cups in that 

material and they know how to work with it to get the best results. 

 

 

 

 

 

Polystyrene (PS) is a synthetic thermoplastic polymer, obtained by 

polymerizing styrene. There are several ways to get this material, 

expanded, granulated or in film (Askeland, 2001). (Figure 3.2). 

 

 

Principal characteristics of PS are: 

Density (g/cm
3
):    1.06 

Resistance to tension (MPa):   55 

Elongation (%):    60 

Module of elasticity (µPa):   3.100 
 

 

More information about PS material and its environmental impact is available in 

Appendix 5. 

Figure 3.2. Film PS (Martin Dannel) and Granulated PS (Plastic Portal). 
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3.7. Manufacturing Process. 

 

3.7.1. Forming Types. 

 

Promens uses the 

thermoforming process 

to manufacture almost 

all their products. With 

thermoforming, only one 

side of the heated 

material comes into 

contact with the forming 

tool. Depending on 

which side of the 

forming material comes 

into contact with the tool, the procedure is referred to as positive or negative forming 

(Figure 3.3). Negative forming will be our case. 
 

 Negative Forming. 

The current tools used in the vending cups, is the negative forming. With the negative 

forming it is outside of the mould, which reproduces the wished shape with the tool. In 

this process is important to bear in mind, the thin corners, a good demoldability and the 

negative forming tools. 

 

 Process types. 

The current 

manufacturing process in 

Lidköping is made in two 

different ways: one of 

them is a mix of two 

steps in one, forming and 

cutting at the same time. 

Another process is called 

the “Separate forming 

and cutting” (Figure 

3.4).

Figure 3.4. Tool construction. (Illing, 2000). 

Figure 3.3 Positive and negative forming (Illing 2000). 
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The separate forming and cutting process consists in several steps: 

-  In the beginning of the production line the PS sheet is made and heated to go into 

the forming tool. 

-  There the product gets the shape. 

-  Finally the cutting tool, separate the different products leaving the residues. 

-  The residues are recycled in the first step of the production process to create another 

PS sheet. This production also is called “Inline process” because the extrusion of the 

sheet and the forming of the product are made at the same time. 

 

 

3.7.2. The process used for our product. 

 

 Separate forming and cutting. 

The process demanded for the company was Separate forming and cutting because is this 

one which they use to manufacture plastic glasses. Then the new design will achieve the 

parameters and measures to be able to work in the thermoforming process. 

 

The main tool parameter to work with or keep in mind is the demolding drafts, the 

pressure and the ventilating, to easier get the final shape and as soon as possible. 

 

 Demolding drafts. 

Demolding drafts angles are very important when 

you want to demold the product from the tool 

surface (Figure 3.5). Accordin to Illing (Illing, 

2000), “demolding drafts ought to be chosen as 

large as possible”. These angles are critical to get a 

shorter cycle of time in the production process, 

which could give less risk of object deformation 

during the demolding time. 
 
 

 

 Pressure and ventilating. 

According to Illing (Illing, 2000) explain, the 

“pressure balancing before demolding” feature has 

become standard equipment on every 

thermoforming machine by now. As soon as the 

moulding process property completed, vacuum or 

compressed air must be turned off for demolding. 

Balance with atmospheric pressure becomes active 

immediately (Figure 3.6), so that the demolding 

product is facilitated. With this process the tool can 

liberate the moulded shape easily. 

 

The blow must be done in the forming movement. 

Figure 3.5.Demolding drafts. (Illing,2000).    

Figure 3.6. Air flow (Illing, 2000) 
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A previous vacuum could get wrong shape and deformed zones. The air movement 

should be adapted to the time in which the tool demolding the shape.
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3.8. Colour. 

 

The colour is one of the most important points about the appearance and aesthetics of a 

design, and also what that design transmits to the users. Therefore, a colour study 

psychology, which was conducted by Costa (2003), was consulted in order to select the 

more appropriate colour for the cups. A detailed quotation from this study is shown in 

Appendix6. 

 

After having acquired the knowledge about the colour psychology and also the graphic 

communication of the different colours as white, black, grey, yellow, orange, red, blue, 

violet, green, brown and pink, the design team chose those which are more suitable to the 

environment where usually offering coffee from vending machines take place as well as 

to people who frequent those places. 

 

First of all, the white, black and grey colours were excluded of the selection due to the 

fact that these colours are simple, boring, and they do not stand out from the usual 

vending cup already available in the market. Also, because of the latter, the brown colour 

was not chosen as one of the colour alternatives for the cup. 

 

The red and yellow colours were avoided because these colours transmit a sense of stress, 

brute force, violence and aggressiveness. Theses perceptions of the colour are especially 

bad in specific scenarios as, for instance, hospitals. 

 

The blue colour suggests agreeable senses but it transmits also cold sensation, which is 

not suitable for a cup that contains a hot beverage. 

 

The pink colour is the female colour par excellence; thus it is inappropriate because the 

cup should satisfy the biggest group possible including women, men and children. 

 

Finally, the orange, violet and green colours were most suitable as candidates to be the 

colour of the cup. 

 

The orange colour transmits 

activity and great force. This 

colour is stimulating and it is 

characterized by a positive 

energy. Also it provides a cosy 

character that makes it suitable 

for the design for a cup which 

will contain a hot beverage. 

(Figure 3.7). 

 

 

 

Figure 3.7. Orange colour 
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The violet colour represents 

moderation and clarity. It invites to 

meditation and reflection, which is a 

good point for environment as 

schools, universities, waiting rooms, 

etc. There exist different shades of 

violet that make this colour lose the 

potential of concentration or make it 

more charismatic. (Figure 3.8). 

 

 

 

 

The green colour represents 

calmness. It evokes nature as 

well as aquatic freshness. This 

colour transmits hope and 

confidence, which may be a 

positive aspect for environment 

as hospitals, job and also schools 

(Figure 3.9). 

 

 

 

 

 

 

 

3.9. Environmental effect. 

 

All the latest products are designed considering the life-cycle and its environmental 

effects. To design a new industrial product it is necessary to keep in mind the creation of 

the product from start to end and also the possibility of recycling. 

 

That product is used daily usually, more than other products in PS. But The PS cups from 

the vending machines, for example, have a shorter life. They are used and throw it away 

in a short period of 20 min approximately in the same place where they were bought.

Figure3.8. Violet colour. 

Figure 3.9. Green colour. 
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Another task with this project for the companies could be to try to recycle all the used 

cups as possible, in order to make better and more environmental friendly all the 

production process in this area. 

 

The design group wants to reflect on this aspect in the new product, trying to obtain that 

the final user look for recycling. This can be obtained by an agreeable design with a 

natural colour (as the green one) or transmitting some printed message in the same 

product or place where it is used as the machines. The environmental effects will be 

exposed in further detail in Appendix 5. 
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4. Concept Generation. 

 

The design team achieved all the necessary information to start to generate new ideas. It 

some of the known creativity methods were applied. 

 

The method first applied was a variation of the so-called 6-3-5 (Eder, et al., 2007) which 

consists of a group of design formed by 6 participants whose objective is to “search for 

solutions” in problem defining and conceptualizing. Each participant writes down 3 ideas 

within 5 minutes, then each one has to pass this on the next person and so the process will 

be repeated, write down 3 new ideas inspired by the previous ones or simply a new one in 

5 minutes. Approximately thirty initial ideas were obtained by using this method. Below 

the most interesting of them are displayed in Figure 4.1. The sketches obtained this 

method are shown in Appendix 7(Figure a7.1, a7.2, a7.3).  

Figure 4.1 Most interesting concepts from 6-3-5. 
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The next step was to analyse all the ideas obtained. The PMI (Ullman, 2002) method was 

useful to identify which ones were better and also the critical subparts that make up the 

cups as well as the design for them. This task is compiled in a table for better 

organization in Appendix 8. 

 

Those subparts are the base and the top of the cup, the pattern and the stacking system. 

The best design was taken of each subpart already made and also more ideas were 

sketched for each subpart to combine it in order to obtain new designs that were not 

considered before. That is, to make a morphological chart as it is shown in Table 4.1. The 

aim of the morphological chart method is to generate the complete range of alternative 

design solutions for a product, and hence to widen the search for potential new solutions 

(Cross, 2008). 

Table 4.1. Morphological chart.     
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Then the different subparts were combined randomly. Primarily the different bottoms, 

stacking system, shapes and the top it was combined obtaining the ideas presented in the 

next picture (Figure 4.2). 

 

Finally the idea “H” displayed above was selected due to several facts. First, the bottom 

number 2 (B2) is the proper one, bearing in mind that the bottom has to be printable 

unlike, for instance, the spherical bottom (B1). The bottom number 2 (B2) is appropriate 

for being printable as well, but the fact of being a continuous flat surface which will 

contain a hot beverage and also will be in contact with the surface where the cup will be 

placed make this bottom unsuitable. Second, the stacking system number 1 (ST1) was 

better because it will be more agreeable when drinking than an irregular form which the 

users will feel on their lips. And third the shape number 1 (S1) turns out more attractive, 

innovative and original by means of avoiding as much as possible the straight lines, that 

is, achieving a shape basically formed by organic lines. 

 

The next step was looking for a solution to solve the main problem which the customers 

find in the current cup, that is, not to burn themselves when holding it. Four solutions 

were developed to show to Promens, in order to select the most feasible one: Double 

layers, Holding area with double layers, Extra ring and One piece. 

Figure 4.2. Concept obtained by combining the subparts.  
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 Double Layers. 

 

This concept consists of the production of two cups. It would be one interior cup and 

another cup covering the interior one. The interior cup would be really thin whereas the 

exterior cup would be thicker, and it would show the final appearance. Both are fixed 

together in the roll-edge step (Figure 4.3). 

 

This concept has been developed to create an air column as isolation between the two 

layers. In this way the heat will be reduced to a great extent. 

 

 

 Holding Area  with  Double Layers. 

 

Similar to the previous concept but using less material, and therefore more economic, is 

the possibility of having a cup whose thickness would be covered by a thinner layer just 

in the upper part, the contact area, as the original cup. Both would fix together in the 

same way as the double cup concept, in the roll-edge step (Figure 4.4). This double part 

would have the grip. 

Figure 4.3. Concept “Double layers”. 

 

 

Figure 4.4. Concept “Holding area with double layer”.  
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Thus, this solution also would provide an air column which would contribute to reducing 

the temperature in the handle. 

 

 Extra Ring. 

 

Another solution could be an extra material as a ring around to the cup. It could fit in the 

cup by the use of pressure instead of any glue (Figure 4.5).The ring would be made out 

of the same PS material, and thus it will be more easlily recycled. 

 

 One piece. 

 

The design in “one piece” is the best solution 

for the manufacturing process available in 

PROMENS Lidköping and also the cheapest 

one due to the other solutions resulting in use of 

more material, consequently, a rise of cost. That 

is why Promens considered that the new design 

should focus just on appearance, the aesthetics 

of the cup (Figure 4.6). 

 

In this way it is more difficult to solve the 

problem of burning your fingers when holding 

the cup. The only solution would be to achieve 

a kind of isolation by means of less contact 

surface in the holding area. 

Figure 4.5. Concept “Extra Ring”. 

 

Figure 4.6. Concept “One piece”. 
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Finally, due to the reasons exposed above, the solution of “one piece” was selected by 

Promens. Therefore, the different grips were combined with the already chosen shape, 

top, bottom and stackable system for the “one piece” concept obtaining the ideas that are 

showed in bellow Figure 4.7 

 

. Figure 4.7. Combinations of different patterns applied to the concept “one piece”. 
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5. Concept Selection. 

 

5.1. Design Selection. 

 

After all the created ideas in the previous step it was decided that the last concept would 

be developed as the final design. Due to its attractive appearance as well as its innovative 

nature, the concept shown in Figure 5.1 was the selected one. 

 

Its design consists basically of organic lines, in 

shape, grip as well as the decorative motifes. It 

represents exactly what Promens wanted and 

expected, a design that shows that they take 

care of the aesthetics of the product and not just 

the functionality, because both, aesthetics and 

functionality, can fit together. 

 

 

5.2. Colour Selection. 

In order to be linked with the users, a survey 

was made about the colours to the users. It 

provided more information about what colour 

the user prefers between the three colours 

previously selected: orange, violet and green. 

 

More than a hundred random people were interviewed by means of showing the three 

alternatives of colour (Figure 5.2). The result of this enquiry is shown in a chart (Figure 

5.3). 

 

 

Figure 5.1. Final concept. 

Figure 5.2. Images for the colour survey. 
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Taking into account the study of colour psychology 

and also the results obtained from the survey that 

showed orange and violet as the colour preferred by 

the people interviewed, the design team propose 

those two possibilities as the colours of the cup. On 

the other hand bearing in mind that the characteristic 

of the colour and what they transmit orange is 

recommended since that is the warmer, energetic and 

active colour. 

 

Figure 5.3. Chart of the results from the colour survey. 
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6. Cad Model. 

 

After selecting the final concept to develop, the better way to create a model of a new 

design is using the CAD and 3D modelling software, in which the designer has total 

freedom to create new shapes and ideas (Figure 6.1). 

 

3D modelling is a cheaper method to create and simulate the use without the need to 

manufacture it, creating animation videos and photorealistic images. 

 

That way it is also a good tool to feel the adaption of the new design to the future 

customers and its environment where it is used. 

 

With the main idea on paper, the design team started creating the main surface to 

afterwards place it on the different details as angles, patterns, thickness, etc. Some 

irrelevant aspects were changed in order to adapt perfectly all the characteristics of the 

product to the company specifications, principally keeping in mind the technical aspects 

in the thermoforming moulding tool. 

 

 

The stacking system at the top of the cup 

was demanded from the company, trying to 

get the stacking height as low as possible. 

The stacking height has to be at least 4 mm 

in order to be fit for permitting the 

mechanism take the cup and let it down. 

This new design of a vending cup has as 

stacking height around 4.1 mm (Figure 6.2), 

Figure 6.1. CAD model of the final concept in two colours. 

 

Figure 6.2. Stacking height. 
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being the current stacking height 4.4 mm instead, which will save place when the cup be 

stacked. 
 

One of the first changes was the angle in the holding zone, which turned out to be more 

pronounced in order to make the cup easy to handle together with the grip which consists 

of six waves (Figure 6.2). That is the reason because this area is one of the most relevant 

parts of the cup; it determines the comfort of holding it as well as the precaution of 

burning when using the cup. 

 

Underneath the holding area there is a flat surface which is used to make the design of the 

cup lighter and not overcharge it with patterns and changing angles. It also can be used as 

a printing area for the logotype of the firm or even some funny, interesting or curious 

sentences, as users suggested when the survey was carried out. 

 

The next part is the most important 

one of the cup without doubt 

because it is the one together with 

the complete shape which will 

give to the product the final 

appearance, the look of the cup 

(Figure 6.3). In a technical way, 

the rounds on this zone as well as 

the change of angle with regard to 

the flat surface make the cup 

stronger and hard to break. Also 

the connections between rounds 

were made softer to be favourable 

to the demoulding process. 

 

 The bottom is the part that provides the 

stability to the cup, also all the technical 

information will be embossed there (Figure 

6.4). The embossed information is for 

instance the PS recycle symbol, food symbol, 

volume (optional), number of the cavity and 

the type in order to know which tool was used 

if some mistake is found in the final product, 

trying to have control of the production of 

each tool.  Also the shape of the bottom was 

modified during the cad modelling because 

some suggestion from one of the supervisor 

from Promens. 

Figure 6.3. Pattern. 

 

Figure 6.4. Printed  bottom. 



University of Skövde                                        Bachelor Degree Project in Product Design 

School of Technology and Society                                                 Design of a vending cup 

 

26                                                                                         Juan Romero & Patricia Núñez 

7. Physical Model. 

 

Another way to feel the development of the new design is to create a physical model in 

the workshop. The chance of doing it depends of the final shape, measures, and also of 

the skill and knowledge of the designers at the moment of using some tools as well as the 

available equipment in the workshop at the University of Skövde in this case. Because of 

the shape and the complicated organic lines that constituted the cup the building of the 

design was impossible to carry out in the workshop. 

 

In order to have a model that shows all the real final features as well as to be able to feel 

the cup better and verify that the measures of the cup adapt to your hands when holding it 

in a comfortable way, the design team decided to do a Rapid Prototyping (Figure 7.1) 

supported by the company Skara Modell & Protyp. 

Figure 7.1.Rapid Prototyping. 
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8. Final Product. 

 
With the 3D model finished and all the technical parameters fixed, the final product was 

born. The design of this plastic vending cup stand out from the currents ones, it could 

remind of a classical ceramic coffee cup. Its organic lines and round shapes predominate, 

unlike today’s vending cup. The rounds more accentuated in the lower part that become 

inappreciable when linking to the middle flat surface give to the cup a new aspect of 

elegance at the same time as the waves in the upper part give a touch of diversion that 

makes the cup suitable for any environment. Also the final colour, orange, makes the 

design funnier and happier as well as makes the cup look different from the usually 

plastic cups (Figure 8.1). 

 

The cup will contain 210 ml and the principal measures as height, top diameter, bottom 

diameter, and the height of the three different subparts are shown in Figure 8.2. The 

drawings of the vending cup are presented in Appendix 9. 
 

Finally the aim of the new design of a vending cup demanded by Promens has been 

achieved. This vending cup is out of the ordinary, it demonstrates to the customer that 

Promens takes an interest in the design and the aesthetics in order to make the moment 

when using the product more pleasant to the end users. The functionality does not 

exclude the beauty. 

Figure 8.1.Rapid Prototiping. 
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Figure 8.2. Main measurements. 
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9. Logotype. 

 
The main target of this project was to change the old design of the vending cup which 

exists since 40 years, to make the cup have a change of scene. Since long, the human 

being has been using the associated the idea of change with wind, hence the expression 

“winds of change”. Winds which take away the bad aspects, even the past bringing a new 

prosperous future. 

 

In the same way, a name related to this concept was selected to give name to the new 

revolutionary design of a vending cup, stylized, attractive and innovate for replacing the 

old vending cup. That name is “Mistral” which designates one of the most important 

winds in Europe. 

 

Mistral is a strong, cold north-westerly wind that blows through the Rhône 

valley and southern France to Mediterranean Sea. (Compact Oxford 

English Dictionary of Current English, 2005). 

 

By means of this name, the design team put an end to the product by adding also an 

image as a logotype in order to make it distinguishable as well as more competitive as a 

product (Figure 9.1). 

 

Figure 9.1. Logotype. 
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10. Discussion. 
 
The development of this product, the Mistral Vending Cup, has to be discussed 

considering the initial requirements and wishes as well as the difficulties involved 

carrying the project. 

 

All the requirements demanded are solved by means of the final design except the fact of 

burning the fingers when holding it, which afterwards was decided as a wish by Promens 

and not a requirement, because it would result in a significant increase of cost, and that 

would not be interesting or attractive to the vending machine companies, the primary 

customers. That goal was in the beginning, perhaps, the most interesting and attractive 

one for the design team. 

 

At first sight the development of a vending cup seems not so very difficult even having so 

many limitations as is said all through the report. However, some difficulties were found 

during developing the project, as the fact to embody accurately the design that was 

anticipated after the phase of generating the concept in a Cad modelling program, as well 

as to adapt some features to the manufacturing process. 

 

Otherwise, the design team enjoyed the time spent developing the project by applying the 

different methods acquired during this period at the University of Skövde, looking for 

different solution to solve the problems found as well as the great experience of working 

together with a company. The satisfactions, pleasures and benefits with working within a 

company have been a great experience and rewarding. 
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Appendix 1. Customers. 
 

• Selecta.  

 

Selecta is the largest food and beverage vending services operator in Europe, with 

250 local offices on the continent alone.  With more than 150,000 points-of-sale 

in 24 countries, and the over 5000 Selecta employees who make us what we are, 

Selecta generates over 700 million € in revenue.  

The more than 5 million consumers that use our vending machines every day, 

trusting them to deliver a fresh experience every time. They take the challenge 

seriously, committed to each Selecta experience being a great one. 

Selecta has brought fresh, exciting, solid ideas to the vending business. A vending 

experience that goes beyond the traditional, Selecta – with what they think of as 

their 1sq.m. food and beverage retail spaces – gives consumers 24-hour access to 

food, snacks and beverages, a perfect match for today’s on-the-go lifestyles. 

(www.selecta.com). 

 

 

• Jede.  
                                                                            

Jede (Figure a1.1) is one of the leading companies in Europe for workplace refreshment 

solutions, providing a full range of drinks vending machines. Jede is not just a coffee 

machine supplier, they provide a complete refreshment service from hot drinks vending 

machines to snacks machines, can vendors and water coolers, all developed for the 

creative workspace of the 21st century. Whether it is hot drinks machines for the office or 

factory floor, or a tabletop coffee machine for the reception or boardroom Jede has a 

refreshing workplace solution. As a coffee machine supplier Jede offers a wide range of 

coffee related beverages such as cappuccino, latte, mocha or just a straightforward high 

quality coffee. 
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Choosing Jede to supply your vending machines is a partnership between companies and 

Jede pride themselves on providing a bespoke vending service, tailored to each 

companies specific needs. So Jede does not offer just a vending machine they offer a total 

solution to the customers needs. So for coffee machines, hot drinks vending machines, 

cold drinks vending machines, snack machines, can vendors or water coolers, Jede will 

search a solution to your refreshment needs. (www.Jede.com)



University of Skövde                                        Bachelor Degree Project in Product Design 
School of Technology and Society                                                 Design of a vending cup 
 

4                                                                                        Juan Romero & Patricia Núñez 

 

Appendix 2. Competitors. 
 

• Huhtamaki.  
 

Huhtamaki is one of the world´s packaging companies. They have good position in 

smooth and rough molded fiber products, release films, flexible packaging, foodservice 

paper cups and other products based on paper forming technology. 

 

Huhtamaki offers its multinational customers unparalleled opportunities to improve both 

their efficiencies and standards by adopting similar packaging across markets. Its main 

customer markets include foodservice operators, fast food restaurants, ice-cream and 

other consumer goods markets, fresh food packers as well as retailers. Flexibles are used 

by food and pet food packers as well as for non-food consumer packaging. Films are 

mainly used for technical applications. 

 

Huhtamaki has evolved from a multi-industry company into a consumer packaging 

specialist through a series of almost 200 company acquisitions and divestments since 

1980. (www.huhtamaki.com) 

 

• Veriplast.  

Veriplast is a company whose job consists of designing, developing and delivering single 

use packaging. Giving added value through: 

- Ability to develop innovative solutions at every stage of the relationship.  

- Responsive and well-positioned locations, with over 1 700 staff based throughout 

their European sites.
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Veriplast manufactures different products as for example: 

- Takeaway – away from catering – vending 

- Rigid packaging and industrial solutions 

- Flexible packaging 

- Solutions for IML labels and stretch / shrink sleeves 

- Plastic recycling and regeneration 

- Envelopes 

(www.Veriplast.com) 

 

• RCP. 

RCP Inc., is a consulting firm that provides professional engineering capabilities and 

regulatory expertise to energy and energy-related companies. 

They typically work with Fortune 100 businesses, offering a wide range of services that 

include regulatory interpretation, compliance program development, integrity 

management services, technical writing, and acquisition support.  

 

Their professional staff has decades of experience in government and industry, and 

knows that regulatory issues can be complex, confusing, and time consuming. We not 

only understand the regulations and the process, but also the agencies that write and 

enforce the rules. Beyond that, they have extensive regulatory search capabilities that 

enable them to resolve any open issues fast and effectively.  

RCP also knows how to build compliance programs that stand the test of time - and hold 

up under regulatory scrutiny. They are comprehensive, accurate, and in full compliance 

with all applicable rules and regulations. As part of that, they routinely provide record-

keeping systems, forms, written procedures, training, and ongoing compliance assistance 

to their clients.  



University of Skövde                                        Bachelor Degree Project in Product Design 
School of Technology and Society                                                 Design of a vending cup 
 

6                                                                                        Juan Romero & Patricia Núñez 

Finally, RCP has a tradition of creating and sustaining trusted partnerships with the 

companies they serve. This has translated into long-term relationships that are based not 

only on the quality and scope of the work they provide, but also on the manner in which 

we provide it. (www.RCP.com). 
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Appendix 3. Catalogues from the competitor companies. 
 

 Huhtamaki. 
 

Figure a3.1. Vending cups provided by Huhtamaki. (Huhtamaki,Catalogue food service). 
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 Veriplast. 
 

Figure a3.2. Vending cups provided by Veriplast. (www.veriplast.com).  
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Figure a3.3. Vending cups provided by Veriplast. (www.veriplast.com). 
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Appendix 4. Survey to the Users. 
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Appendix 5. Environmental Impact of Polystyrene. 
 

In order to understand better the PS material, how to use it and its market, we did the 

following environmental impact research. With which the design group could feel how is 

the current cycle-life of the plastics cups and other plastics products, aspects considered 

in the creative process. 

 

This appendix is based on information that Plastic Europe Association 

(www.plasticseurope.com) provides to the plastic suppliers. 

  

• The market. Advantages and disadvantages. 

 

Since the PS Industry development in the food packing area, the PS has been one of the 

most popular materials to work with. This material is easy to treat and recycle. According 

to Hunsen (2003), the customers´ mind actually is wrong in relation to the advantages of 

the PS use. One of the tasks in this project is to get this mind change in the current 

customer in order to impose the PS as the only one material in the coffee cups market, for 

the vending coffee machine. 

 

• Polystyrene vending cup instead of paper. 

 

According to Hansen & Mowen (2003), PS is a Thermoplastic polymer, an oil product. 

Oil is not a renewable resource. People think that wood is more environmental friendly ( 

is a renewable resource) and the paper cups looks like wood, but really to get a paper it is 

necessary to employ so much more energy like water and oil and also there are more 

manufacturing processes the raw wood into a paper. 

 

Furthermore today’s stylists and designers have been to benefit from polystyrene. It 

allows them express their creativity fully due to the nature of polystyrene makes it greatly 

superior to other materials when it comes to the freedom and creation of shapes and 

colours and the plastic cups are lighter and less fragile than glass. 



University of Skövde                                        Bachelor Degree Project in Product Design 
School of Technology and Society                                                 Design of a vending cup 
 

12                                                                                        Juan Romero & Patricia Núñez 

• Production and demand in EU27+NO/CH. 

 

The production in EU (27 states), Norway and Switzerland (NO/CH) 

is over 25% of the global plastic production, with about 65 million 

Tonnes/year, slightly above NAFTA (North American Free Trade 

Agreement) at 23%. Within Europe, the plastic production facilities 

are well expanded. […] Plastics demand by converters in 

EU27+NO/CH was 52.5 million tonnes in 2007.” (Plastics Europe, 

2007). (Figure a5.1). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

• Recycled.  

 

There are several kinds of plastics, around twenty kinds of plastic. Each one of them has 

the ability to be used for specific application. 

 

There are five high-volume families of plastics. These are 

Polyethylene (Low density, LDPE; Linear low density, LLDPE 

and High density, HDPE), Polypropylene (PP), Polystyrene (PS 

and expandable, EPS), Polyvinylchloride (PVC) and 

Polyethylene terephthalate (PET). Around 75% of all plastics 

demand in Europe, being PS 8% (Figue a5.2).  

Figure a5.1, World plastics Production 2007 (www.plasticseurope.com).
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By now, the packing remains are the biggest end-use for plastic 

at 37% followed by buildings and construction, electrical and 

electronic use and other applications. (Plastics Europe, 2007).  

 

The product of the packaging application with the best 

recycling record is the plastic bottle. Those bottles can be 

made in different materials like PET, PVC, PE or PP. This 

product is used daily for everyone and almost the only 

plastic that people use to recycle easily, being 43 % of all 

used PET bottles recycled in 2007 (Figure a5.3). 

 

 

• Energy recovery. 

 

To get energy with reminds of the used plastic is another way to recycle and help to the 

environmental protection. 7.2 million Tonnes or 29.2% of the post-consumer plastics 

Figure a5.2. PS Market (www.plasticseurope.com).

Figure  a5.3,Recycled Plastics 

(www.plasticseurope.com).        
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waste was recovered as energy in EU+NO+CH.Nine of the EU countries use 58-81% of 

their post-consumer waste in energy recovery plants. 

 

Sweden has the 4th position with around 95% Energy Recovery and around 28% 

Recycled in 2007 (Figure a5.4). Task which needs to be considered by all the customers, 

and the companies would try to help with the new products and being aware of the 

problem and its beneficial solutions (Plastic Europe 2007). 

Figure a5.4. World ranking Recycling and Energy rate (www.plasticseurope.com). 
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Appendix 6. Costa, 2003. 
 

To design, to visualize supposes using colours and, therefore, reaching to this use of 

communicative functions. This has not always relation with the colours as we see it in the 

real life, but with a designer’s expressive or communicative intention (Figure a6.1). 

 

A continuation it is going to display the application on the colour in regard with the 

graphic communication. 

 

White colour, as black colour, are placed in the ends of the range of gray. Because of it 

both have a "limit-value", and a neutral value: absence of colour. And likewise they exert 

a latent function of exaltation of the colours that are combined with them. 

 

From the psychological point of view, white colour expresses the peace and the purity; it 

creates a luminous impression of emptiness and infinity, but that contain a virtual positive 

life and future. 

 

The black colour is, in opposition to the white colour, the symbol of silence; an eternal 

and impenetrable silence. This is a colour without resonances but awards nobility and 

elegance. 

 

The grey colour, as Klee would say, is "the centre of everything ". It occupies the central 

space between the limit colours of the scale (white-black). But it is a neutral and passive 

centre that symbolizes the indecision and the absence of energy. The grey colour 

expresses a doubt and a certain melancholy.



University of Skövde                                        Bachelor Degree Project in Product Design 
School of Technology and Society                                                 Design of a vending cup 
 

16                                                                                        Juan Romero & Patricia Núñez 

The yellow colour is the most luminous, hottest, ardent and expansive colour. It is the 

colour of the Sun, light and gold. As such it is violent, intense and acute until to the 

stridency. 

 

 The orange colour, more even that the red colour, possesses a very active, radiant and 

expansive force because takes a part of evocations of the yellow colour and the red 

colour. The orange colour has a 

cosy, warm and stimulating 

character,. It provides a very 

positive energetic quality.   

 

The red colour expresses 

vitality; it is the colour of the 

blood, the passion, the brute 

force and the fire. It is the 

fundamental colour connected 

to the beginning of the life, it 

expresses the sensuality, the 

virility and the energy; it is 

exalted and aggressive. The red 

colour is the symbol of the 

sexuality and eroticism. 
                                 
                                                                         
 

The blue colour is the colour of depth. Immaterial and cold, it arouses a favourable 

predisposition. The sensation of placidness that provides is different from the calmness or 

the terrestrial rest, which are belonged to the green colour. In the blue colour the depth 

has a solemn gravity. The light blue loses the attraction and develops emptily and 

indifferently. The dark blue attracts towards the infinite.

Figure a6.1. Naturalistic colour. (Costa, 2003). 



University of Skövde                                        Bachelor Degree Project in Product Design 
School of Technology and Society                                                 Design of a vending cup 
 

17                                                                                        Juan Romero & Patricia Núñez 

The violet colour, mixture of blue and red, is the symbol of restraint, lucidity and 

reflection. It is mystical and it might to represent also the introversion. When the violet 

colour derives towards the lilac or purple, it collapses and loses his potential of 

contraction. When it tends to the purple becomes more charismatic and projects a 

majestic sensation. 

 

The green colour is the colour more quiet and sedative. It evokes vegetation, aquatic 

freshness and natural world. But it is the colour of the indifferent calmness: it transmits 

neither happiness, nor sadness or passion. When something turns green again provokes 

the renewed life expectancy; that is the origin of the association green = hop. The green 

colour that tends to the yellow colour gains a sunny and active force. If it predominates 

over the blue, it develops sober and more sophisticated. 

 

The brown colour is a masculine, severe and comfortable. It evokes the autumn and gives 

an impression of gravity and balance. It is the "realistic" colour par excellence because is 

associated with the ground that we tread on (the "land" colour). 

 

The pink colour symbolizes the shyness and the innocence. It is soft and romantic, 

fantasizing and delicate, lacked of vitality. It suggests tenderness and intimacy, and has 

feminine connotations 
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Appendix 7. Creative Method 6-3-5. 

Figure a7.1. Ideas obtained by applying the 6-3-5- method. 
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Figure a7.2. Ideas obtained by applying the 6-3-5- method. 
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Figure a7.3. Ideas obtained by applying 6-3-5- method. 
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Appendix 8. Method PMI. 
 

 
IDEA NUMBER 

 
POSITIVE 

 

 
NEGATIVE 

 
INTERESTING 

1 Stable 
 

No stacking mark 
No attractive design 
Straight surface 
Grip 

Shape 

2 Non break Simple 
No attractive design 
Grip  

 

3  Stackable at the bottom 
Straight surface 

 

4 Good looking 
Non burning 
 

Expensive to produce 
No stackable 

Pattern 
Shape 

5 Non break 
Grip  

Simple Shape 
Original design 

6 No break Simple  Nice grip 
7  Stackable at the bottom 

Straight shape 
Waves as grip 

8 No break Stackable at the bottom New grip 
9  Similar to the current cup 

Straight shape 
Stackable at the bottom 

 

10 No break Non stackable 
No stable at all 

Pattern 

11 Nice shape Hard to manufacture 
No stackable 

Innovative design 

12 Grip 
 

No stackable 
Hard to manufacture 

Integrated spoon 

13 Innovative   Hard to manufacture 
Stackable at bottom 

Shape 

14 Nice shape No stable  
15 Pattern 

Shape  
Stackable at bottom Grip  

Integrated spoon 
16 Pattern 

Nice shape 
 innovative 

17 Shape 
No break 
 

 Pattern  
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IDEA NUMBER 

 
POSITIVE 

 

 
NEGATIVE 

 
INTERESTING 

18  No stackable 
Straight shape 

Grip 

19 Non break  Top  
Stackable at bottom 

Good looking 

20 No break Straight shape  New pattern 
21 Grip  Stackable at bottom 

Straight shape 
 

Pattern  

22  Stackable at bottom Pattern  
23  Hard to manufacture 

Stackable at bottom 
Innovative 
 

24 New pattern Hard to manufacture  
25 No break No stackable  
26 Innovative 

 
No stackable Shape  

Pattern 
27 No break Straight shape Funny pattern 
28 No break Straight shape 

Stackable at bottom 
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Appendix 9. Drawing. 
The real drawing is on A3 format. 
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