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Sammanfattning 

Över de senaste åren har det uppenbarats en trend att minska spillet av plast för att förbättra 

världensmiljö. Mer specifikt har det observerats att vid många tillfällen slängs avfall även fast 

soppåsen ej är helt full.  

Därför är idéen att ej använda vanliga soppåsar utan att istället justera storleken i enlighet med 

mängden avfall. 

Idéen finns redan idag, uppfunnen utav Paxxo AB, men det finns möjlighet att utveckla deras 

idé för att kunna använda deras produkter även ute i allmänheten. I synnerhet i 

tunnelbanestationer i Stockholm finns det potential.  

Syftet med detta examensarbete är att ta reda på om det är ett effektivt sätt att reducera 

miljöutsläpp medans det samtidigt kan vara kostnadseffektivt. Ett annat underliggande syfte är 

att ta reda på hur utvecklandet av konceptet kan ske.  

Slutsatsen är att det är effektivt att genomföra detta koncept, arbetet innehåller även ritningar 

och uträkningar vilka kan användas för att nå det slutliga målet. 
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Abstract 

It has been a trend over the years to reduce plastic usage in order to have a better environment. In 

this context it has been observed that most of the time the plastic bags for garbage bins are 

collected even they are not completely filled with waste since the waste was contaminating the 

surrounding environment. In this matter the plastic bag with much bigger volume of capacity is 

being used for the small amount of the waste.  

The idea is to have adjustable plastic bags in volume. In case the amount of the waste is smaller 

than the bag, the size of the bag could have been reduced to the same size of the waste. In this 

matter, there would be a great deal of plastic saving. 

This idea has been already conducted by the PAXXO AB Company. Their product which is 

named Longopac is an extendable roll of bag in a circular shape that it could be used for waste 

disposal applications. 

It has been decided by the author to individually (without collaborating with PAXXO)  to 

propose a complementary idea to the company’s product and afterwards contributing it to 

PAXXO AB. The idea is to propose a concept in order to be able to use Longopac in public 

areas; specifically the metro stations in the city of Stockholm. The purpose is to assess if this 

idea is an effective way to reduce environmental emissions while at the same time being cost 

effective.  Another underlying purpose is to propose design concepts for implementing it.  

The conclusion is that this idea is efficient; the work also contains drawings and cost estimations 

that proving that this idea is doable while being cost effective. 
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_____________________________NOMENCLATURE 

In this section the Notations and Abbreviations that are used in this Master thesis are listed with 

their description: 

Notations 

Symbol Description 

E Young´s modulus (Pa) 

ρ Density(kg/m3)  

µ micro sign which is equal to 10-6 

 

Abbreviations 

LCA Life Cycle Assessment 

CAD                              Computer Aided Design 
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1 Introduction 

___________________________________________________________ 

This section includes the background study, the main goals and purpose of this project, its 

delimitations and the methodologies that has been conducted in this study. 

 Background 1.1.

It has been a trend over the years to reduce plastic usage in order to have a better environment. 

One of the areas that has been focused exclusively is the reducing the number of plastic bags 

used in many applications such as grocery stores’ hand bag or waste disposal. Such applications 

has been offered by degradable plastic bags, or using reusable plastic bag in grocery stores, or 

increasing the buying cost of them in order to make people to use less, and providing traditional 

sack bags made from fabrics also using them again as garbage bags as well. In the context of 

garbage bags also some efforts have been done. One of them is even not using garbage bags at 

all, and directing them directly to waste collection, however this idea has its own dilemma. 

Because, in order to keep everything clean, the dirt must have been removed by water which 

this has its own environmental concern. (Zero Waste SA, 2014) 

In many cases, to be more hygiene, people collect the garbage bag before it is filled completely, 

and in this case more plastic is being used than required.(Because its size is larger than the 

waste inside it). 

On the other hand if they are willing to consider about the environment, then they must let the 

waste be exposed to their living environment longer in order to have the bin to be full. 

In order to end this dilemma, focus of this project is to propose concepts to prevent using plastic 

more than it is needed in the context of waste disposal in the public places while having being 

hygiene and not being exposed to the waste as well. In this project, Stockholm’s garbage bins 

for passers-by in the metro stations have been under the study. 

 Purpose 1.2.

It has been observed that in occasions, the plastic has been used more than it is needed and the 

idea of this project is to propose concepts with their detail design to prevent this from 

happening and reduce plastic usage. 
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In this matter, the author has been observed that, in some cases, due to odour of the waste or 

hygiene issues, the waste must have been removed from the garbage bin with its bag while the 

bag was not completely full. In this case, the size of the bag, taken away with its waste inside, is 

larger than the size of the waste and there could be ways to reduce the size of the bag to its 

waste size, which in this case the remaining plastic of the bag could be used for the new 

applications, which this will result in less plastic usage overall. Figure.1 depicts how the idea is 

willing to be. As it is shown the red area is still clean and there is no need to throw it out with 

the smaller waste inside it. (PAXXO, 2014) 

                 

Figure.1 Demonstration of a smaller garbage in Longopac and how it is functioning 

In order to be able to implement this idea, it is needed to use extendable roll of bags which are 

folded in over a circle and after cutting them from the desired length closing them by tying the 

end by a plastic strip . It is very important to have a circular rolling because only in this way it 

is possible to have an opening on the top for disposing garbage. These especial bags are 

produced by the PAXXO AB and they are called Longopacs.  (PAXXO, 2014), Figure 2: 

  

Figure.2 Comparison of Longopacs circular folding with traditional roll of bags 

One of the challenges of using these bags is that, they require a holder for the roll of them. 

PAXXO itself offers holders for these bags and the product is called Longostand (Figure 3) 
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Figure.3 Longostand as the holder of Longopac 

Regularly, the existing garbage bins do not have the specific place to place these pack on to 

them, in this case there is a need to replace them with the holder (Longostand) as well. In this 

case it means a new cost for the place for the new garbage bins, and more importantly it is not so 

easy to remove the existing garbage bins from some places which they are fastened to the wall or 

floor, and they require hours of labor and management to do so, and also throwing the existing 

bins away is not environmental friendly and also producing the new ones is not environmental 

friendly either. 

The main goal of this project is to provide an idea to do this purpose to be more hygiene and 

also environmental friendly at the same time by using less plastic. Also it is important to check, 

if this idea is feasible economically. 

In summation there are three main objectives: 

Proposing concepts that Longopacs could be used in the mentioned bins in the stations 

Evaluating if the idea was implemented, it will be environmentally effective than disposing the 

whole bags away 

Evaluating if it is cost effective (other issues, such as labor work, time, and not disturbing the 

customer’s  working routine)  

 
 

 Delimitation 1.3.

One of the main focuses of this application is in public places such as metro stations, that they 

collect the bags, even if they are not fully filled. 

In this project, metro stations of Stockholm have been chosen, since the other places such as 

hotels, or working places, and households, and even hospitals, are easy to make changes in their 

premises. Actually, their bins could have been replaced completely by the new bins to be able to 
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hold the Longopacs.   

However Metro stations are different case. They are very crowded and management of any new 

project it takes time and very costly for making new things at the stations. The most challenging 

part in regard of working on the bins at the station is only the bins which are not having a locker 

around them. Because the ones which are inside a locker could easily be replaced by the 

Longostands . As the figure 4 demonstrates: 

                                                                           

Figure.4 Implementation of Longostands in trash bins with locker 

However in regard of the garbage bins depicted below in Figure 5, which are the focus of this 

project is not applicable to place the roll of  Longopac inside them, and also collecting of the 

bag when they are full is not possible  either. Since, the bag must be collected from the side or 

bottom, while these bins are closed in these areas.  The focus of the project will be to propose 

new concepts of being able to implementation of using Longopac in these bins and prove that if 

it will be effective in being able to have a more hygienic environment while being 

environmentally effective by using less plastic and also providing if it is cost effective. 
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Figure.5   The garbage bins in Stockholm's metro station that are the focus of this project 

In this case, in order to do so, to reduce the cost and also not bringing new issue to their 

premises, it has been decided to not throwing the existing garbage bins and instead trying to 

place the Longopacs with their new holder in these bins.  

 

 Methodology 1.4.

After the back ground study, it has been observed that this idea has not been implemented in the 

large scales (public areas of Stockholm for example). Before starting generating new concept 

for implementing Longopac to the garbage bins, the first step is to investigate why this idea has 

not been implemented by far. Perhaps, it has been suggested before and there were some 

obstacles. If there were obstacles it would be good to know what they were. Were they related 

to design? Or cost? Or other reasons? 

After gathering this information, since the claim is that this solution will be effective in saving 

plastic and providing better environmental effects, the method is to run Life Cycle Assessment 

(LCA) comparison of the current situation in duration of ten years compared to this idea and its 

concepts. After the concept generation, LCA will be conducted and the results will be compared 

to confirm if the claim could be proved to be right or not. Afterwards the detail design of the 

product must have been proposed. 

There are two methodologies in this project, firstly is the methodology for the conducting this 

project which is a combination of qualitative research on the background study and afterwards 

comparing the results quantitatively as in comparison of LCA and cost estimations. Secondly 

there is sub layer methodology with in the design process itself which this method has been 

based on the method proposed by Ulrich. (Ulrich & Eppinger, 1995) 
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The main methodology of this research is presented in steps below. However, the process will 

be repetitive and most of the steps will be executed in parallel. 

 

1.4.1. Methodology of the research: 

1. Collecting information, why this idea has not been implemented before? What are the issues 

in this sense? 

observation, qualitative study, 

How many times a day the bags at the stations are collected? How many workers? How 

many are not completely full? 

2. Collecting information for the current situations LCA study   

3. Run LCA from existing situation, throwing not filled bags! (their plastic usage and CO2 

emission) 

4. Customer needs 

5. Product Requirements Specification 

6. Concept generation 

7. Running rough LCA of concept while designing concept, to avoid waste of time on the ideas 

with high environmental impacts or high cost 

8. Detail design of the product 

9. Comparing the final design with the existing situation and products with their LCA result, 

and also rough cost calculation 

10. Refinement of the design, The result might need to be revised again, to reach the effective 

result 

 

11. Proposing future work and what could be done 

 Planned Deliverables 1.5.

-Concepts for the new design 

-LCA results and cost estimation of the concepts 

-Comparison of the LCA results and estimated costs with the current situation 

-Conclusion on how much this idea is effective in regard of saving plastic 
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2 Frame of Reference 

_____________________________________________ 

In this section the background study around this idea will be presented and the other products 

that are being applied in this filed will be scrutinized. 

 Back ground Study (evaluating the current options and 2.1.

boundary allocation) 

In regard of this idea there are applications that have been done by far. Such as: compressing 

the waste to reducing its size and keep using the same garbage bag until it is going to be full. 

However, this is not solving the issue, because the concern is to close the bag after the waste 

due to its strong odour or other contamination of the air due to hygiene concerns.  

Another idea is to have a roll of bag that is raised from the bottom of the bin (Figure 6). 

However, this idea is not solving the problem either, because at the end, the bag which is at the 

same size of the bin and not at the same size of the waste inside it, has to be collected and cut 

from the roll.  

 

 

Figure.6 Plastic bags raised from the bottom the bin 

 

There is another option, which in office areas is being implemented.  There are stack of small 

bags for wet waste that employees could throw small wastes such as fruit ends.  This is a 

practical idea and it function (figure 7).  

However this is not practical in public places or in the situations that the size of the garbage is 
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not predictable and the size must be large enough to provide the space for the waste to be 

cumulated during the day.  In addition, if the size is very small like 10cm × 10cm, it would not 

be possible to dispose the larger garbage in it. Another critique is that even if all the wastes 

were small the workers must come by and replace the bags every 10 minuet!) 

 

Figure.7 Stack of small bags in offices 

The other idea is to temporarily closing the bag by plastic clips by WeLoc, this idea is 

somewhat good but only in home usage, because this is not applicable in public places (who 

should clip it, and who should open it again, and this could not be automatic either, because at 

the first place size-recognition of the waste will not be accurate, also it will cost a great deal to 

implement this technology which at the end not even would not reduce the environmental 

impacts and costs , but also will increase them. (Weloc, 2014) 

There are also useful ideas from Tommee Tippee that is working on diaper disposals. These 

ideas are very useful also for home usage. It is very practical in this case and will exactly solve 

the issue (Figure 8). However this idea is not applicable to be scaled in public areas. Since it 

must be automated at the first place and also be adjustable to be implemented to the existing 

garbage bins in the city. The word of the author is that (redesigning and replacing the new 

garbage bins at the first place will be very expensive, and also will not be effective in reducing 

emissions and costs). (Tommee Tippee, 2014) 

In the search result there is also PAXXO AB as company providing endless bin bags and also 

implementing them in different applications. The company is producing these bags in different 

sizes and also different additional options with them. These endless bags as they have been 

mentioned previously are called Longopac. 
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Figure.8 Diaper disposal from Tommee Tippee with roll of of extendable bags,picture extracted from 

http://www.tommeetippee.co.uk 

In the existing options, after cutting the bag with its waste, the end of the bag is either tied or 

been fastened by plastic stripes. (Both of the ideas seem to not being practical in the matter of 

leakage of liquids and also they are time consuming). In this project it has been considered to 

accept the solution by PAXXO and closing the bags by plastic strips. However for the future it 

will be recommended to develop the ways for closure of the bags. 

Now, after the background study and having an overview about the frame of the work, the focus 

of this project will be about providing a new design for implementing the Longopacs to the 

existing garbage bins. (PAXXO, 2014) 
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3   The Design Process 

_____________________________________________ 

This Section is the main section of the report that encompasses the whole design procedure of 

the product. Such as its design architecture, Concept generation and selection, the systematic 

procedure of material selection, rough LCA calculation and finally detail design of the parts 

with their assigned material. 

As it was mentioned, the design process has its own method and the method has been based on 

the method proposed by Ulrich. As Ulrich divide the development process in to three sections in 

parallel: Marketing, Design and Manufacturing; in this project all three stages has been done to 

the acceptable level. However Ulrich’s method is mostly about professional and complicated 

project for large firms which in this projects some parts of this method will not be executed. 

(Ulrich & Eppinger, 1995) 

The method is described in three sections in parallel and the development process itself has five 

stages (Table 1). As it was mentioned, some parts of this method will not be executed especially 

most of the fifth stage since it is related to the production ramp up, and this project is merely 

proposing concepts and production ramp up will be done after the concepts have been approved 

by the managers in PAXXO AB.  

Tabel.1 Design procedure 

 1-Concept 

development 

 

2- system level 

design/ System 

architecture 

 

3- Detail Design 

 

4-Testing and 

refinement 

 

5-Production 

ramp up 

 

Marketing Define market 

segments- Identify 

lead users (hospitals) 

- Identify competitive 

products 

 

Develop plan for 

product options 

and extended 

product family 

(small size) 

Develop marketing 

plan 

Develop promotion 

and launch materials- 

facilitate field testing 

 

Place early 

production with 

key customers 

 

Design Investigate feasibility 

of product concepts-

Develop Industrial 

Design Concepts-

Build and test 

experimental 

prototypes 

Generate 

alternative 

product 

architecture –

Define major 

subsystems and 

interfaces- 

Refine Industrial 

Design 

Define part 

geometry –choose 

materials- Assign 

tolerances – 

complete Industrial 

design control 

documentation 

 

Do reliability testing, 

life testing and 

performance testing-

Obtain regularity 

approvals-Implement 

design changes 

 

 

evaluate 

production 

output 

 

Manufacturing Estimate 

manufacturing cost-

Assess production 

feasibility 

Identify suppliers 

for key 

components- 

perform make-

buy analysis –

Define final 

assembly scheme 

Define piece-part 

production 

processes- Design 

tooling- Define 

quality assurance 

processes-Begin 

procurement of long-

lead tooling 

Facilitate supplier 

ramp-up- Refine 

fabrication and 

assembly process-

Train work force-

Refine quality 

assurance process 

Begin operation 

of entire 

production 

system 
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 Study of if the idea has been conducted previously or 3.1.

not: 

From the generation of this idea, a meeting with patent attorney have been arranged to check if 

this idea has been done by other. The result of the meeting was that only PAXXO AB is 

currently producing these bags and they have the IP right of their design. Another question was 

been asked from the authorities in Avfall Sverige and they response was that, the idea of using 

Longopacs in metro stations has not been proposed previously, which it will be concluded that 

this idea is new. 

This idea has been proposed to Jernhusen who manage the buildings of metro stations, they 

response was also that this idea is new. Since this idea is new, it must be firstly be completely 

evaluated and the results being proposed to the authorities to gain there feedback. Therefore, the 

suggestion is that after the completion of this project  to present the results to the authorities at 

Jernhusen and gaining their feedback. 

 

 LCA of Current situation 3.2.

According to the goal and claim of the idea behind this project, the idea is that using Longopacs 

will be effective in reducing plastic usage over the time. Now, in this regard in order to assess 

this claim, a comparison of this idea with the current situation must have been done. 

In this comparison, Life Cycle Assessment of these two situations must be implemented. In this 

case CO2 emission and energy usage of them will be calculated from cradle to grave. 

In order to have an overview of the current situation and proposing the goal for the idea of plastic 

reduction and grasping the level of its productivity and effectiveness;  firstly  LCA study of the 

current situation about its CO2 and energy impact in the duration of 10 years must have been 

evaluated and then compared to generated concepts.  (The reason for 10 year duration is because 

of the fact that the life of the product, which is a new holder for Longopacs adapted to the 

existing garbage bins in metro stations of Stockholm, is considered to be 10 years.) 

Here the comparison is between the existing traditional garbage bags, with the new idea. After 

having the calculations, according to the results, then the value for the requirement specification 

for the deliverables of the product could be set. The end result will be between the impacts of the 

holder (product) plus the Longopac’s material versus the current situation which is using 

traditional bags. 
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 The current situation’s plastic usage 3.3.

For each garbage bin, there is a one garbage bag used each day. Basing the assumption upon the 

PAXXO’s study and choosing the best fit for the garbage bins of metro stations in Stockholm, 

there are mainly two sizes of bins, which respectively would use different bags, 75 liter and 240 

liter bags. 

Type of material for 75 liter bags is, according to  PAXXO’s study, considered to be a recycled 

Polyethylene-Low Density and for 240 liter bags is regular Polyethylene-Low Density. 

 

3.3.1. Number of Garbage bins and Garbage bags in the 

duration of 10 years 

The number of garbage bins in the city of Stockholm must be calculated and then respectively 

the number of plastic bags used over the 10 years will be calculated: 

According to the reference of SL ,(Storstockholms Lokaltrafik AB) Stockholm’s local transit 

company , in their annual report in year 2006, there are  about 100 stations in Stockholm and 

some will be developed in the years further on .Amongst these 100, six of them are the major 

ones. (www.sl.se, 2006) 

If the number of stations considered to be 100 and that those 6  have about 100 garbage bins and 

remaining 94 have around 20 bins in their premises, then the total number of garbage bins  will 

be: 

N=  6×100 + 94×20 = 600 + 1880= 2480  rounded to be 2500          (1) 
 

In regard of calculation of plastic usage, only the garbage bags in the bins that are not fully filled 

but collected will be counted. The reason is because of the fact that if a bag is fully filled, then no 

extra plastic have been wasted. In other words the amount of usage of plastic in this case would 

be equal to using Longopacs and there is no difference between using them and the focus of the 

project is literally about when there is difference. 

If the fullness of a bag  presented by percentage of its volume and naming  it the “fill-grade”, 

then the assumption is that: 

The ones below 30% fill-grade in the day will not be collected anyway, and will remain until 

they will be filled more. In conclusion, since they are removed, they are not wasted, so they are 

not in the calculations. In addition, for the ones that are filled more than 70% fill-grade, the 

remaining plastic is not that much to have a considerable difference, which they are also 

excluded from the calculations. Now the desirable range will be between 30%-70%  fill-grade.  

If it is considered that distribution of the waste in a day into the garbage bins is normally 

distributed, then the calculation of the numbers will be based on this distribution.  
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In this case, 30% fill-grade and 70% fill-grade are around the standard deviation, then according 

to the reference the  portion will be around (84%-14%= 70% ) 70 % of the total number the 

garbage bins.  

Consequently, the calculations will be based on the 70% of the total number of the garbage bins 

in the city stations. This number will be considered to be the same case of the study of PAXXO 

for their evaluations. The number of bags being used each day in the duration of 10 years (365 

days per year) is: 

N of bags = 365×10×2500× (70%) ≈  6,400,000 

 

In the calculations, It will be assumed that half of them are 125 liter and half are 240 liter; 

3,200,000 of 125 liter bags and 3,200,000 of 240 liter bags. 

 

3.3.2. CO2 foot print and Energy usage of traditional bags 

and Longopac and their comparison 

 

According to the PAXXO’s study, their results provide the tables depicted in Figure 9and Figure 

10 : (The amount of material in each bag is provided.) (PAXXO, 2014) 

 

 

Figure.9 Extracted table from PAXXO’s study , Demonstrating weight of raw material per Longopacs and 

traditional bags 
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Figure.10 Extracted table from PAXXO’s study , Demonstrating LCA of Longopacs and Traditional bags in 

regards of CO2 emission 

 

These calculation from PAXXO have been derived from EcoInvent and their results are 

acceptable. However they only present CO2 foot print and not Energy usage. In order to 

calculate the energy usage, the need is to have an insight of how these data are related and how 

much of an energy is used in each process from cradle to grave.  

In this project since the program at disposal is CES EDUPACK and not ECOInvent and since 

these two software are using different defaults, some regulations must have been done. After 

trial and error procedure it has been found that Polyethylene LDPE in PAXXO study is equal to 

PE-LD with 60% recycled content in CES EduPACK  and PE recycled is equal to PE-LLD with 

71% recycled. 

 

3.3.3. CO2 Foot print 

According to PAXXO’s study, if considered that only 60% of traditional bags are filled and 

collected, then for the same amount of waste: 
 

The amount of        13,3 separate bags of 125 liter traditional bags equal to 0,3 mini cassette 

And respectively     1 cassette of mini is about 13,3×3,3 = 43,89 separate bags 

The amount of         6,9 separate bags of 240 bags traditional equals to  144 liter maxi  

And respectively            1 cassette of Maxi 144 l = 6,9×12,5 = 86,25 bags 
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3.3.4. Comparison of CO2 foot print 

CO2 foot print will be:   

For traditional bags combination: 

4.26/13.3 × 3200000 + 5.33/6.9 ×3200000= 3.4968e+06 kg ≈ 3,500,000kg 

For combination of Maxi and Mini over 10 years it will be:  

3200000/44× (1.96/0.3) + 3200000/87× (1.97/0.08) = 1.3089e+06 ≈  1,400,000 kg 
 

The difference is 2,100,000 kg  CO2  

 

3.3.5. Energy usage  

On CESEDUPACK 2014, the rate of Energy to its CO2 foot print could be calculated in each 

section of Life Cycle. In addition, it could be assumed that this data is the same in other 

programs.  

Now, all energy impacts of the garbage bags and their overall usage in 10 years could be 

calculated: 

-For trad, recycled 

Energy =0.93× 41.34 +0.18× 14+ 0.47×13.33 +2.68 ×(-4.8) = 34.36 

-For trad 240 L 60µ 

Energy = 1.94×24.01+ 0.18×14 + 0.48×13.33 + 2.73×(-4.8) = 42.39 MJ 

The energy usage for production of Longopacs, however are presented by PAXXO itself and 

not by CES EDUPACK 2014. extracting the data and converting Kwh to MJ provides: 

Kwh= 1000×3600=3.6 MJ 

For Maxi 144 L 

Energy = 24.01 ×0.79+ 0.09 × 14 + 5.1×0.1 ×3.6+ 1.25 +1.03 ×(-4.8) =18.36  per 0.1 cassette 

For Mini 75 l 

Energy =  24.01× 0.83+ 0.08 ×14 +  1.1 ×0.3×3.6+ 0.95×(-4.8) =17.67  per  0.3 cassette 
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3.3.6. Comparison of the energy usage: 

In order to compare the traditional bags and Longopacs, 125 liter recycled bags, will be 

considered to be replaced by PAXXO mini And 240 liter with Maxi 144 liter. 

Energy calculations if Traditional bags were used is in overall 10 years: 

34.36/13.3 × 3200000 +42.39/6.9 ×3200000= 2.7926e+07 ≈  28,000,000  MJ 

 

Energy calculations if Longopacs were used is in overall 10 years: 

3200000/44× (17.67/0.3) + 3200000/87× (18.36/0.08) = 1.2725e+07 ≈13,000,000  MJ 

The difference will be:  15,000,000 MJ  

 

3.3.7. Calculations for the proposed idea and the product 

(holder): 

After calculating the existing situations LCA and also using PAXXO’s products instead the 

results provides the difference in this two, which are: 

2,100,000 kg CO2  and  15,000,000 MJ for energy over 10 years .  

In order to regulate these limits per product, the numbers above must have been divided by the 

number of the products which is equal to the number of garbage bins. Although the calculations 

were based on only the 70% of the total number of garbage bin, the division must be over the all 

garbage bins. Because, it is not predictable which ones will be filled only around 50% fill-

grade, all of them must be equipped to have this holder.  

 Now, having 2500 as the whole number of garbage bin and dividing the result into this number 

will provide the requirement per product: 

800 kg CO2 per product        And          6000   MJ    energy per product 

In fact, since the calculations demonstrate a huge difference, it has been decided make the 

assumptions to be more realistic and instead of 70% replacement, it will be considered that 

merely 35% of the bags are acceptable for this comparison. As a result, the limit will be 400 kg 

for CO2 and 3000 MJ for energy for each product 

Now having these numbers, the next step is to prepare the design specification and requirement 

specifications. In fact, the proposing idea, must be much less than this amount, so that this idea 

will be beneficial. In addition, its margins will be evaluated over the costs of production and 

labor work. (All of these will be listed comprehensively in the design requirement specification.  
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 Requirement Specification 3.4.

The product is a new holder for the Lonogpacs and its aim is to be able to be mounted on the 

existing garbage bins. 

As it was mentioned earlier, there are two different sizes of garbage bins, small and large; 

obviously for each one respectively Longopac Mini and Longopac Maxi will be used. In this 

regard, the product must also be provided in two sizes, small and large for each case. 

In regard of requirement specification for this product, the factor of having different sizes, only 

affects few numbers in the requirement specification list, and not the categories. In this regard, 

firstly, the requirement specification list will be provided only for one size, and then the other 

one will be generated upon the first one in the future work. 

As a start, the large size is chosen. 

 

3.4.1. Who are the main users and the customers of this 

product? 

Before starting to list the requirements, firstly it is needed to have an overview of who is going 

to use this product. 

There are three main categories of users in this case, who are having different perspectives and 

consequently different levels of demands on the different aspects of the product. These groups 

firstly are the customer (people who are going to pay for the product), secondly the passengers 

in the station who dispose garbage in the bins/bags and thirdly and most importantly the labor in 

stations who are in charge of collecting the bags each, (this group is more important since they 

are going to have the most interaction with the product) 

 

Frist group (the Customer) 

The customer is Jernhusen Company, which owns the stations in Stockholm City. After the 

contact with them, it was deduced that they have not been proposed about this idea previously. 

No more information about their interest and the final cost of the product that they will be 

willing to spend has been obtained 

The concerns for them will be costs and the aesthetics of their premises and the satisfaction of 

their customers who are the travelling people. The factors of maintenance, installation (the labor 

work (cost and time), life in service are important for them. Especially their customers’ 

satisfaction (people who are travelling) is very important for them, and the requirements related 

to this will be discussed in the second group of users. 
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Second group 

For the second group, basically the only specific requirement from their point of view is that 

there must be an open way to be able to dispose the garbage. This open way could have a cap 

also. 

This sector will be considered mainly under the ergonomics group and ease of use. Aesthetics is 

also important and is the same level of the First groups demand. 

The product must not bring difficulties of usage for the user.  

The cleanness of the appearance of the garbage bin is important. 

The user must be able to dispose the garbage easily as it was before with the traditional bags. 

Safety of using the product is also a case to be considered. 

 

Third group 

The collectors work in station and have the responsibility of collecting the garbage bags each 

day. In fact they currently have the ability (physical ability) of collecting the existing traditional 

garbage bags.  They also have other duties such as cleaning the place and taking care of their 

appearance of the place. 

They normally have the physical ability of doing hard works, such as picking up heavy things 

and using forces. They are equipped with especial gloves and tools for touching wastes. They 

are usually carrying a cart that they could place extra tools and equipment on it.  

Safety of handling this product is important for them. 

Ease of action, (ease of collecting the garbage bag) is very important form them. 

The product must not bring difficulties in the action of collecting the garbage bags. It must be 

easy to maintain and clean the garbage bin. 

It must be easy to reach to the bags, for collection and renewing the garbage bin with the new 

extended bag from the cassette. 
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3.4.2. Requirement specification List’s description 

In order to not imposing extra cost and also not disposing the existing garbage bins, the idea 

from the beginning of the project, is that the holder for the Longopacs, must be mounted on the 

existing garbage bins. In this case it must match the size and the conditions of the existing 

garbage bins. 

The measurements of the existing garbage bins have been done. And the sizes of the sections 

have been measured and the close to the reality CAD model of it has been generated.  

 

 

Performance 

As the product is a holder for Longopacs (extendable garbage bags), for the third group it is 

required that to be easy to have an access to the bags and being able to pull them out since they 

need to fill the bin with bags. There must be an open slot not less than 2 mm wide through the 

whole circumference of the cylindrical holder. In addition, there must be a way to be able to 

place the whole pack in the holder (in case of the previous roll was finished) and this feature 

could be either an open cap holder, or with a closing cap. (The cap’s size could be at the same 

size of the holder, or a little more wider. (This cap is something else than a cap for the whole 

garbage bin, this cap is only a cap for the bags in the holder, not the entire area at the top of the 

bin) 

 In addition, the product must not bring difficulties for the worker for the action of collecting 

the waste. To illustrate, the holder must not block the way for having an access to the bag filled 

with waste, and must be easy to collecting them, and cutting them from the roll. It must take 

more than 10 Sec the whole collecting procedure. This number have been deduce based on a 

real man simulation of collecting a bag, and cutting a new bag from a roll and then placing it 

over the garbage bin) 

 

For the second group, mainly the performance of the holder is not case for them; however ease 

of use of it is important. This group must not have a difficulty of opening the cap (if the product 

has a cap) and they must be able to throw the garbage with one only using one hand, and this 

process must not take more than 3 seconds.  

-The size of a hole to throwing the waste must not be less than 10cm × 10cm. 

-The holder it must provide a space for removal of the filled bags. It must not block the way, 

when the filled bags are going to be collected. 
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Environment 

The holder will be placed in the metro stations; basically the garbage bins are placed in either a 

closed area or an open place with a roof on the top. Consequently, the holder will not be 

exposed by a direct sunlight, rain or snow. 

The temperature range for the ones in a closed area is a room temperature around 25 C and for 

the open areas, it differs from -6 to 20 C. This environment does not have strong impact on the 

product. On the other side, the weather has humidity, especially in fall and winters, the material 

must be anti-rust. In the humidity level of 60%-80 % 

 

Life in service 

Life in service has been decided to be 10 years, since over this period many changes have been 

done in the infrastructure of the city and technology. 

Maintenance and anti theft lock 

Since this product does not belong to the category of important cases, it is not reasonable to 

specify great amount of time for its service and maintenance, maybe none even during its life.    

Other requirement is that, since it is a public place, the device and the bags must be locked in 

order to not letting the disturbers/ street sleepers to take out the bags. 

Target product cost 

In order to specify the target cost, firstly the cost with the current solution is estimated, and then 

the target cost will be based on that. 

In the current solution, If a roll of 10 plastic bags costs 15 SEK, then 6,400,000  of bags will 

cost (6,400,000/10)×15= 9,600,000 SEK over the 10 years. 

Now considering the Longopacs, 6,400,000 numbers of bags is equal to 110,000 of cassettes. 

The cassettes max cost must be 9,600,000/110,000 = 87 sec per cassette (This number specifies 

the maximum limit, which there are no place for other costs for the holders and other things. 

In this case if compromising the cost of cassette to 80 sec and then saving 7 SEK from the 

margin, it will provide: 

7×110,000=770,000 

Which dividing this number to the number of products (holders) will provide: 

770,000/2500= 308 SEK 

This number could be the target cost of the each holder including all the costs of it. 
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Competition 

As it has been mentioned in the background study, the idea of extendable bags is nearly just for 

PAXXO in Sweden, and some other competitors in UK (although Tomme Tippee is focusing on 

baby care products, such as diaper disposal bins). In addition, as the discussions with Avfall 

Sverige and Jernhusen have shown, there has not been such idea proposed to them before nor 

they were aware of it. 

Shipping 

Shipping is mainly from Malmö to Stockholm. Since it would be a onetime shipment, and it is 

not going to happen more often, then its environmental impacts would not be very significant. 

The distance is around 613 km 

Quantity  

Quantity is basically as the same amount of garbage bins which is 2500. This number is 

considered to be a moderate number in production and it requires not expensive tooling. 

However, if the design requires molding, then this number is very low according to the reference.  

Maybe in order to reduce the costs, the design of the holder (which is considered to have a 10 

year life span) turns to a shorter period of time. In this case the quantity gets higher, then the 

costs of molding will be divided on a higher number of products, (the desired quantity is around 

100,000 for molding to be beneficial). In this case, the holder could have a much thinner wall 

thickness (if it has walls) then reducing the cost of the mold’s design and the raw material usage. 

According to the reference, if the wall thickness decreases about 0.7 mm the costs will 

respectively decrease 18%. 

Manufacturing facility 

The holder is considered to be manufactured at PAXXO’s facility since they are using raw 

material. Then this procedure could be joined with molding machinery. Since molding has a high 

cost it must be decided to produce it in-house or out sourcing it to the other vendors.  

Size 

The size of the holder must be totally in harmony of the garbage bin’s dimensions and also be 

able to hold the pack of bags (Longopac). In addition, it is desirable to be as small as possible to 

not using more material.  

Weight 

The weight of the holder, is mainly must not exceed the limit to cause bending to the garbage 

bin. The other factors of weight are covered in the ergonomics section/ 
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Aesthetics/ appearance 

Aesthetics 

Aesthetics is the one of the concerns of the customer (Jernhusen) and it is because of the fact it 

is important for their customers, the second group. The product must not look untidy, it must be 

easy to clean. Preferably not having very light colors. It would be better to be in the harmony of 

the garbage bins and having silver or grey on theirs outer surface. 

The finishing of the product must not be rough or with faults and bends, black stain of oil or 

heat because of drilling or installment. 

 

Materials ( Material selection and specification will be done a separate study during 

concept generation) 

- It must have environmental impacts as low as possible.  

- Must have a low density and not being heavy. 

- It must be stiff and have an acceptable strength. 

- During the assembly, the product must be able to withstand the force for installment. 

And not being bended. 

 

Ergonomics 

This section has been almost covered in the performance section, in fact the garbage bin has 

already been designed ergonomically, for example its height for being easy to reach by not 

crouching down.  

The required force for lifting (according to (Ullman, 1997)) must not be higher than 200 N. 

According to Kodak, at the height of around 90 cm (the mounted height of the garbage bins); 

Since this height is considered to be the medium height according to the reference and the 

handling will be done by arms partially extended the maximum desired weight suitable for more 

than 75% of the workers is around 10 kg and 15-20 kg is a must to should not be exceeded. 

 

Safety 

Not having sharp edges, rounded edges by radius of 5 mm is enough. For the mold maker, sharp 

corners radii are usually easier to make. This provides the fact that rounded corners, cost more. 

Not having something fall over, for example if it has a cap, the cap should not fall on the users 

hand and bring injury by being heavy or having sharp edges or points. (Ullman, 1997) 
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Cost evaluation 

There are many factors governing the cost of the end product such as the raw material, 

manufacturing (tooling), labor, and purchased parts. Other factors are mainly not the topic of this 

project since it is a contributing to the product design and not other aspects of in the market. 

(Ullman, 1997) 

Labor cost for production is not going to be added, it is assumed that the current labor could 

manage working with the added machinery in the same pace of previous work, and maybe only 

one. 

Also the cost is also related to the wall thick ness and it could be derived from the tables. Which 

it is not applicable to be calculated now 

For the mold maker, sharp corners radii is usually easier to make. This provide the fact that 

rounded corners cost more. 

Having rounded edges either requires machining or having the mold to have the round edges at 

the first place. According to the reference, there was case that showed that having a R=6.4 mm 

contribute to the 5% of the molding cost. (Ullman, 1997) 

In this project, the overall cost will be estimated with CES EDUPack 2014 for the final design. 

 

Patent/literature/ product 

Discussions with patent attorney has provided that ,the features of this idea has already been 

patented by PAXXO and it has been considered by the designer this holder that this idea is not 

worthy of patenting, since although other companies could produce other holders and there is no 

competition upon the holder for these bags. 

 

Political and social implications 

If this idea succeeds in being effective and saving great deal of plastic usage and environmental 

impacts, it will provide a great figure in the society and will be used on larger scales and also 

other garbage bins in the city and work places. 

 

Installation 

The installation of this product must not be time consuming and produce high costs. One worker 

must be able to install all the holders (all 20 of them in one station) in one day; respectively 5 

workers for the major stations. 

** Installation could also be done by a person directly from PAXXO. This decision must be done 

by the managers of PAXXO. 
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Disposal 

For the end life of the products, it would be better that they have been produced from only one 

material since they could be used in recycling much easier. Its disassembly must not be very hard 

job to do; having less than 5 screws is good to  

In summation:  

Requirement specification list 

*Wish and Demands about the requirements are depicted by  W and D  in the list 

Tabel.1 REQUIREMENT SPECIFICATION LIST 

Performance  
Easy to take the garbage bag out.                  Not less than 2mm slot   D 

A cap for placing the bags inside the holder and closing it                 circumference equal to the holder or  a bit 

bigger D 

The holder must not block the way of collecting the filled 

bag  

at least 60 cm empty space in vertical  

Direction, whether on the top or bottom  D 

 Providing at least  free space in 180 degree of 

the circular circumference  W 

It must not be difficult and time consuming for the 

workers to colleting it      

around 10 sec  is  W  30 sec  is D 

Easy for the passenger to throw the garbage                                not taking more than 3 -5sec W 

Easy of access                                                                           at least a hole size of 10× 10 cm D 

Easy to do the job, not having  many actions.  
 

Equal to : 

One collecting the bag, one cutting the 

Perforating, one opening the bag, one 

putting it one the bin =4  W , and now is 

One opening the lock, One moving the 

holder, one picking the bag, one putting 

bands, one cutting it, one putting it back 

= 6  .(right now two actions are more than 

the existing situation) W 

Environment  

                               Not corrosive in humidity  60-80%    D 

Life in service                                                                                                10 years W 

Maintenance         Small procedure such as cleaning W 

 Lock on the device  D 

Target product cost                                  308 SEK   D 

Shipping                                                                                       Malmö to Stockholm 613 km 

Quantity                                                                                          2500. maybe to be 10,000 or 100,000 

Manufacturing facility                                                           3 times the cost of the material 

Size                                                                                                            Appendix A 

Weight                                                                                                         Max 10 kg  W  and 15-20 kg  D 

Aesthetics/ appearance  

-not having very light colors.   

Silver or grey color on theirs outer 

surface.  
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 Not adding bad view for aesthetic 

concerns  D 

Materials Having only one plastic W 

 Less metal  

 stainless in humidity   60-80 % D 

 Not being damaged easily , because 

maintained must not be so much D 

Ergonomics The idea is that the additional height that 

holder could add to the bin is not more 

than 20 mm. (because it will block the 

way of disposing garbage, when the bins 

cap is down D 

                                                                                                   desired weight 10 kg W 

                                                                                                   lifting force not more than200 N D 

Safety                                                                                     rounded edges by radius of 5 mm D 

 Must be stable, and not falling down D 

Cost evaluation                                                                                                Less costly parts, not buying expensive 

parts D 

Patent/literature/ product Already exist, no further patenting is 

required 

Installation                                               Take only one day and one worker per 20 

product D 

Disposal  Only one plastic to be used, metal parts 

being easy to disconnect. required force 

of 200 N 

 5 screw per product 

CO2 impact  840 kg D  420 W 

 Less material, less carbon impact 

Energy usage  6000 MJ  D   3000 W 

 Less complicated parts. Less manufacturing and 

energy .Not complicated design 
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 Concept Development 3.5.

There are two stages of Design procedure. Firstly,it is about the product’s design and its 

architecture, the second stage is to assign the suitable material for them to have lower cost, CO2 

emissions. Each procedure has its own requirement specification and concept generation and 

concept selection process. Firstly the products structure will be generated and then after selecting 

it and also having its detail design to be produced, then it will be the time to assign materials to 

each part. In fact the selection of material for each part and their volume and manufacturing 

process will define the products status on being successful or  less environmental impact, while 

providing better hygiene and easy collection for the labour work, and low cost at the end. 

 

3.5.1. Concept Generation 

After generating the requirement specification list and knowing how the design must be, and at 

the same time having an over view about the concept, and how they should be, how they should 

be fitted with the existing garbage bins, concepts have been generated. Some are accepted, and 

some remained on hold, depending on the cost they had, or more material they used. More 

information will be presented in the Concept Selection section. 

Being easy to handle, manufacture and install, protecting the product from stealers, the end cost 

of it are have higher importance than all other concerns that have been set on the requirement 

specification list. This list has been generated while coming up with the concepts, which in this 

case the list is more real and more helpful and including more detailed information. Because, it 

had been generated while designing the concepts, and the designer has faced the problems that 

may happen, which then it had been tried to prevent those problems and placing the cautions in 

the list. 

Some of the concepts that have been generated will be presented here, and finally the procedure 

of calculation of their environmental impacts, energy usage and their cost will be executed to 

choose the final concept to be designed thoroughly. 

At the first place, the existing garbage bins have been examined, and all of their dimensions have 

been measured. And base on that, the 3D model of it have been designed. Figure 11 illustrates 

the CAD models of them using Solid Edge ST6. (The surrounding cover of the bin has been 

demonstrated transparent in the whole report in order to be able to show the inside view) 

 

Figure.11 3D CAD model of existing garbage bins in metro stations in Stockholm 
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Current Concepts: 

Now the concepts will be presented based on the requirements that were generated: ( In all the 

concepts, the green holder is always the same, and its movement in order to collecting the bag is 

different. All of the concepts are based on the fact that it is necessary to have at least 60 cm of 

available space in height, to provide an easy process when collecting the full bags. 

Here they will be briefly introduced, while they will be comprehensively evaluated and rated and 

the final concept will be chosen for the detailed design process. 

 

Concepts : 

 

Figure.12 Sketch of the Concept 1 

    

Figure.13 Sketch of the Concept 2 

Simple idea, however not applicable 

in case the bags is very full, not 

possible to tilt 

Placing the holder on a rail on the 

wall. Very expensive idea, because of 

the rails, also not applicable in all 

cases where there is no wall.  Its 

weight might be high to bend the 

structure in the period of 10 years, 

which is not a robust design 



40 
 

  

Figure.14 Sketch of the Concept 3 

  

Figure.15 Sketch of the Concept 4 

 

 

Figure.16 Sketch of the Concept 5 

Very simple idea, and cost effective. Having 

a stiff support underneath to provide the 

available height for the collection of the 

bags. However seems not to be stable, and 

being tilted and tilted over the edge . 

In order to solve those issues in the previous concept, the 

idea is to specify, telescopic rods, to provide the stability 

and better look, since they retract back and not occupying 

the bottom side of the bin. 

Specifying three of them not even provide better balance, 

but also better strength 

Like the previous one, and instead of the yellow grip on the wall, 

the other rod is replaced. This idea still seems not to be stable, to 

have good balance. And also when placing the holder down in its 

place, the rods (since they are long, around 80 cm, because to 

provide the 60 cm space. They will reach the bottom of the 

garbage and also the floor, which this changes a lot in the look of 

the design and also provide difficulty in case of cleaning the floor 

of the station. 
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3.5.2. Concept selection 

In order to select among the concepts that are generated, there are different methods to do the 

selection as it has been proposed by Ulrich. In this project, decision matrices method has been 

chosen to evaluate the concepts. The concepts will be compared with one another for each design 

factor and the best one will receive score 5 and the least one 1. In addition, each factor has its 

own weight of importance given in percentage, For example, ease of action, stability and cost 

were more important than the other factors thus have higher weights. Multiplying each weight to 

the scores will finally produce the final score for each concept. (Ulrich & Eppinger, 1995) 

In the Table 2 the 5 concepts are gathered, and compared. In the bottom of the table, the scores 

with out and with weight are presented. (the scores without weight is only to check how the 

weights will change the final score) . 

Tabel.2 CONCEPT SELECTION TABLE, INCLUDING THE CRITERIA  AND THEIR WEIGHT OF IMPORTANCE AND 

FINAL RANKING 

  Concepts 

criteria Weight 
of 
import
ance 

Concept 1 Concept 2 Concept 3 Concept 4 Concept 5 

  

   
  

Simplicity, 
regarding 
appearance and 
installment 
less parts 

8% 5 1 4 3 2 

Less material 12% 5 1 4 4 3 

Robustness and 
reliable 
structure for 
ten year 

10% 5 1 4 4 4 

Requiring 
maintenance 

8% 5 1 3 4 4 

cost 12% 5 1 4 3 3 

Stable design, 
have balance 

14% 2 2 3 4 5 

Ease of action, 
(collecting the 

16% 1 5 2 4 5 
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garbage) 

Aesthetics 10% 3 1 2 5 5 

feasibility 10% 1 3 2 4 5 

Score without 
weight 

 
33 20 30 39 41 

Rank with out 
weight 

 

 
3 5 4 2 1 

Score with 
Weight 

 

 
3.34 

 
1.98 3.06 3.9 4.1 

rank  3 5 4 2 1 

 

 

 

After receiving the results Concept number 5 (the one with three rods) has the highest score and 

has been chosen for the detail design procedure. (being the first in the ranking, here the number 

1 is given for the best one and 5 for the last one, it was also coincidental that there 5 concepts 

and the comparisons are also made out of 1-5 scale). (Ulrich & Eppinger, 1995) 

Concept number 4 is the second best concept, however it is still in the same group of the 

concept number 5, concept number 5 is only the better and stable version of concept number 4. 

 

 

In order to scrutinize the last idea, the study has been about telescopic rods and their 

functionality and also their cost. 

Firstly the idea is to assess  this concept in regard of durability and cost concerns. If it is 

applicable, it will be chosen for the detailed design, if not ,other concepts must be generated. 

In regard of testing the concept, in regard of robustness and durability, ANSYS test was 

conducted; the test was conducted under these circumstances: 

-On each bar the exerted force is 50 N, This is equal to the total force of 150N (weight of 15 kg  

mass) on whole of the structure. 

-The material chosen is Aluminum alloy in ANSYS with Tensile yield strength of  280 MPa. 

In Figure 17the way that force is exerted on each rod is shown and the fixed support are 

depicted 
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Figure.17              Force and support distribution on the rods in ANSYS 

Afterwards the test run for Stress and deformation is conducted (Figure 18): 

 

Figure.18 Assessing the chosen concepts validity. Stress results from ANSYS on the rods  

Fortunately the maximum stress is around 0,7 Mpa, which is much less than the yield stress of 

the material (figure 19). 
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Figure.19 Assessing the chosen concepts validity. Deformation results from ANSYS on the rods 

The highest deformation is 1,5 µm which this amount will not cause problems , for example for 

fitting the rods in each other and their placement in the frame of the bin. 

3.5.3. Concerns about the costs of the ideas involved in 

the concepts: 

Although the cost are not high, even for the existing situation, this idea, reduce costs and the 

final cost of it is less than the current situation. 

The important thing to have in mind, is that this project’s aim was not about reducing costs, the 

aim was to reduce environmental impacts while not being expensive. The calculation of cost is 

merely to compare this idea with the current situation to be aware that this idea will not be 

expensive. 

The search below is only the primary investigation and having an overview of the cost of 

the final product in the market. The comprehensive cost calculations will be presented in 

the Detail Design section and Results section with the systematic procedure. 

In regard of telescopic rods: 

According to manufacturer’s website the price of each handle per piece is around 30 SEK. If 

having three of them on the device then it the price will be 90SEK. 

The cost for labor for installing the device in the station, if considering  20 of the products will 

be installed in one working day and the cost for each working day is 1000 SEK, then dividing 

1000 by 20 will generate the cost for each products installment cost which is 50 SEK. 
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Summing up the costs will be (90+50=140 SEK). This results in the fact that the max price for 

the holder must not be over 168 in order to not exceeding the 308 SEK limit. 

Regarding the holder to be metal or plastic: 

The search on the price of the regular plastic holders , provides that it is applicable to produce a 

plastic holder with a very lower cost than 168 SEK, the cost of plastic holder at mass produced 

companies is around 30-40 SEK and for the metal holder is around 90 SEK. This result 

demonstrates that it is applicable to produce the holder in both material types. 

 

In conclusion, this concept is applicable and it will be preceded to the next stage of the 

development process. 

 

 System level design/ System architecture 3.6.

After gaining promising results and gaining the concept is feasible, In order for this concept to 

be practical, other than user requirements, there are other requirements for the concept itself to 

be the ready to use product. ( these issues consist of the user requirement, the implementation 

and the harmony of the product with the existing garbage bins, its functionality and 

installment). 

 

Figure.20 Chosen Concept, Three telescopic rods to support the holder 

Scrutinizing these issues will lead to the determined and clear product architecture, and all the 

parts of it and their relationship to each other will be discovered. 

As it is shown in the figure below: 

 There must be holder for encompassing the Longopac 

 As the concept require, there must be a retractable telescopic rods attached to the holder  
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 In order for the retractable telescopic rod to function, it is a requirement to have a push 

button  

 Rods must be attached to the bin itself ( and screws will be considered for fastening) 

 The rods will be exposed to dust and other contamination, and this will increase friction 

between them and might lead to malfunctioning. In order to protect them, there must be 

a dust cover , covering the rods all their length and not letting dust or other 

contaminations get through the clearance of the rods) 

 On the top of the holder, since the bags must be protected and not letting the stealers to 

take them away, there must be a cap on the holder. 

 The cap will be attached to the holder by a hinge, for ease of action.  ( it will be harder, 

if considering the cap to be a separate part, and being fastened by snap fit, and the 

workers then will do one action more and also they must bend to place the cap on the 

floor). Finally, the whole product, and the bag inside must somehow be locked  for not 

letting stealer to take the whole device away. In this case there will be a lock considered. 

Figure 22 illustrates all the connection and relationships between the parts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.21 System Architecture of the chosen concept and the prospective product. 
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Having this architecture will help to understand the interactions between the different parts of 

the concept (Product), the conflicts, the constrains and limits and the effects the would have on 

each other. This structure will be used in the Detail Design section. And each of them will be 

explained in details. 

 

 

 Detail Design 3.7.

 

In this procedure: 

Defining of the parts geometry, assigning materials to them, Specially studying the suitable 

procedure and logical procedure on how to choose the material, and then figuring their other 

aspect than mechanical features, such as cost and aesthetics and assigning the tolerances for 

manufacturing will be done. In addition the manufacturing process will be proposed for the 

prototype. 

It must be mentioned that in this project, the attention to the Aesthetics is of a high importance 

and it will be presented on how this was a concern all the way the process. Ease of installation 

is also important, the installation procedure must have been done very quickly for the installer, 

since it should not take a lot of time in metro stations because of crowd traffic. Both of these 

features will be explained in the design’s feature section in this chapter. 

 

3.7.1. Requirement Specification for the sub-parts: 

The subcategories of the idea, which are now the parts of the device, require their detail 

requirement specification. These specifications either have been specified numerically or they 

have the same as the main product specification or there are left to be open for the ranking and 

considering which one is better. (the last property group are the ones not being dominating the 

design and for the better choice) 

Now for each part the concept generation and requirement specification process will be 

conducted. The lists of the parts are: 

1-holder                            4-cap  

2-rods                               5,6,7-hinge, lock and screws  

3-Push button                    8-dust cover  

 

1-Holder: 
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 Holder must have a space for the Longopacs,  at least 15 cm in height, not less than 45 

mm in radial width 

 Whole top circle must be free of obstacles for the bags being extended. 

 It must have grip, in order to be able to pulling it up 

o The grip must be obviously dimensioned larger and higher than the bin, in order to have a 

grip, about 1 cm in radial direction for the grips, and a height of about 8 mm for stiffer 

design. 

 Withstand this force ( tension 1 Mpa)   

 Must not be corrosive in the humidity level of 60-80%   
 

 Not being damaged easily , because maintained must not happen more than once in 3 years 

o Must not be fragile 

 Cost of it (depends on other parts) 

 Weight of it  (depends on other parts 

 do not interfere with the dimensions of the can or holder, considering clearance of 1 mm  

 

2- Rods  

 Must be strong and not being bended (ANSYS tests will reveal the requirement) 

 Must be robust 

 Must not be corrosive 

 

3-Push button 

 Push button must be pressed from the top of the telescopic rod, because of the rod inside it. 

 There must be an access way for the push button 

 According to the holders requirement, the Holder must have a space for the Longopac, at least 15 

cm in height, not less than 45 mm in wide, so the push button must not occupy this space. 

 According to the holder’s requirement, Whole top circle must be free of obstacles for the bags 

being extended. In conclusion, the push button must not occupy this space. 

 There must be a space between the bottom of the holder and the obstacles of the garbage bin, in 

order to provide a space for the dust cover being retracted ( even the retracted position of it 

requires space, obviously) about 10 cm (figure 23). 
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Figure.22 The concept of the push button on paper and its CAD model 

 In this concept, the push button is being mounted at the bottom of the holder, in this case , it must 

be firstly (figure 24): 

o Accessible for the workers when they want to push the button down when the garbage 

bin is at the top position. 

o There must be a free space for this feature between the bottom of the holder and the 

obstacles in the garbage bin  

o Obstacle here could be also form the rods as well, their covering  and their screws 

o The design of it is simply using the existing push button on the rods, and connecting them 

with a circular solid link. 

 

Figure.23 The position of the push button under the holder 

 

Push button 
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 Must not break or bend (more than 0.5 mm ) in deformation test 

 Must not have sharp edges 

 Easy to clean  

 

 

4-The cap 

 Must not be corrosive. 

 Must not take stains, and be very easy to clean, because of the aesthetics. 

 

 

 

 

 

 

5-Hinge 

regular in the market and the cheapest 

          
 

Figure.24 Cap attached to the hinge, the left figure illustrates them in different colors, and the right one is 

how it is going to look 
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Figure.25 A perspective of the hinge itself on the back end of the bin itself and being supported by it. 

 

 

6-Screws for the holder to the rods/ The nuts and screw for the rods 

regular in the market and the cheapest  

 

7-The lock  

must not be block the hinge 

The cap must be locked and not let the stealers to open it. 

In addition, hinge and the lock at the same time 

 Cap is not attached to the holder, in fact it is part of the lock system as well,  in this case, 

it is attached to the support on the wall  

 

3.7.2. The locking system’s design ( High attention to 

Aesthetics) 

Sometimes street thieves may try to pick out the bin’s pack, it is an intention to prevent this 

from happening. 

In order to do this, there must be a cap and also it must be locked. The idea for the cap was 

almost a simple one at first. Afterwards, about its locking system, it was considered, at first, to 

provide snap fits. However, it was still easy for the stealers to open it, if it was not locked with a 

key lock! 
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Having a key lock was considered to be crucial. In addition, in regard of ease of action for the 

workers, it is was thought that the cap should be attached to a hinge, so the workers could easily 

open it and lean it to the wall
1
.  

There was an idea to place the lock close to the wall, (Figure 27): 

 

Figure.26 The interaction of Lock and hinge 

 

Since it would be very much easier to mount it there and many supports were there as well. 

However, this would be resulted in placing the hinge in the front of the bin which did not look 

appealing in regard of aesthetics. 

This was an issue and must have been solved, even the reverse version of it,(lock in front, hinge 

close to the wall) was not effective. After deliberating, it was decided that instead of having the 

locking action to be perpendicular to the surface of the cap and the holder, depicted in the 

Figure 28; the locking system could be surrounding the parts (Figure 29). 

 

Figure.27 The vertically locking and locking by surrounding. 

                                                           
1
 If there was no hinge, then they must have put the cap down, and then also bend and pick it up and fit it again.  

Wall 

side 
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In order to do so, it was decided to design a circular groove on the cap which is surrounding the 

holder and the bin. In this case when it is locked, it is being pushing against them, and with the 

friction in between it will be locked and not allowing the stealers to be able to open it.  

 

Figure.28 The Cap’s special designed form that has a groove to surround the bin and holder and locking 

them by tightening around them. 

In this case the cap is locked with the same axis of its hinge, and pushing its circumference to the 

holder and bin to provide the friction (figure 30). 

 

 

Figure.29 Illustration of how the cap is fitted on the holder and the bin itself. 
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This idea, retains the pack of bins safely and the holder as well. 

The action of collecting the garbage is also easy, when opening the lock with a key, the cap will 

be loosened from friction, and would be easy to open on the hinge, and then the holder could be 

pulled up wards as it is demonstrated in the figure 31: 

 

 

Figure.30 The CAD model of the structure of the device/Product 

8-Dust cover  

The friction between rods must have been considered and they must be protected of being 

exposed to the dust over 10 years, and also their lubrication must be easy to do. In order to solve 

this issue, the idea is to cover them with a foldable plastic cover, such as in the figure 32: 

 Must not torn easily 

 Must be flexible and retractable  
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Figure.31 The dust cover around the rod in blue color 

 

 

 

 

3.7.3. Features of the design 

One of the important features of this design is, the design of the rods. In this design there was a 

high attention to Aesthetics, and also ease of installment.  

Aesthetic Concerns: 

In this regard, all the attention was to place all the extra and necessary parts of the rods, such as 

their support, and fasteners to be not be seen from outside. In this case all of its supports and 

fasteners were placed in the hidden parts of the bin itself, such as its inner bore, and the beneath 
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of it. 

**Also it was important to not to place the fasteners inside the inner bin, since it might stock to the garbage and 

also cut the bags! 

Ease of installment: 

In this regard, in order to be able to easily install the parts, especially the rods on the bin, it was 

a concern to consider this issue. In this case the bottom support of the rods, was designed in a 

way to be short enough that just by tilting the rods, they could be placed firstly on their upper 

supports, and then be fastened at the bottom. 

Installation and Fastening the rods to the bin: 

- The dimensions of the case of the rods, and their screws must not block the inner bore of 

the garbage bin, since the bag may stuck to them, even when the screws having plastic 

cover,  there could be a trap with the garbage inside the bags. 

o Here they must be fastened to the surface of the covering depicted in figure 33: 
 
 

 

Figure.32 How the fastening is hidden in the design behind the walls of the bin itself 

- The fasteners of the rods, must not bring bad looks to the garbage can,  there must not be 

any stain of burned place because of welding 

- No extra look or complicated looks on the existing design 

- Ease of installation 

o It must not produce difficulties to installs the whole structure 

o The dimensions must not collide with the existing garbage bins parts ( being 

careful in the width of the rods, so they can provide an space for being tilled and 

placed in their place! because if they are too thick then it would be hard to place 

them in their specified place. 
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o There must be an access for the installer to be able to attach the rods to the bin. 

- The holder must be separately attached to the rods, for ease of installation. Also the 

holder needs to be attached to the rods, because, when wanting to lift it then it must be 

linked and followed by the rods as its support. 

- In addition, there was a concern about lifting the holder, when it is connected to the 

telescopic rod and it has a lock for push button. Then discovered that it is possible to 

dimension the lock in a way that when the holder is in its place, then it is not locked (lock 

of the telescopic rods, not the whole locking for the product which is going to be 

explained later on, because in this case there is no access to the push button  , because it 

is in the case of the cover of the bin! 
 

Aesthetics: 

Attention for the aesthetics has been done in a great extent: 

o For the installation of the holder it has been considered not to produce extra bulge 

or excrescence to the existing garbage bin,  

o no sign of new welds, or bending, or blackened by drilling! 

o No fasteners being seen, one of them is under the top cover, and the other one is 

underneath the can 

 

**color of all the parts must be the same as the current bins, and being silver. In this report only 

for the easier illustration they are presented in different colors) 

 

 

 Material selection 3.8.

 

Before starting the process, firstly a rough decisions will be made and then they will be assessed in details 

as the design develops.  

According the Ashby, the software CES EDU PACK  provides a wide data source of materials and this 

selection could be done easily by this software. 

 

3.8.1. Study over choosing material from external 

references: 

Before starting the testing and assigning materials and running LCA of the product, firstly it is 

good to have a study over what external references recommend for the chosen parts and their 

application. This study is being done to check the validity of the selection in the project. 
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Another checking point is the existing product as PAXXO has for holding Longopacs, as a 

stand and it is called LongoStand which in the optimization section it has been compared to the 

choice of the material for the final product. 

(Ullman, 1997) provides a list of applications and products, and the suitable materials for them. 

The Rods 

According the list, for the rods it has been decided to choose the application like them such as 

linkages and levers, and the recommended material for them is steel. The list provides Steel 

4140 and 4340. In fact according to the other tables that is comparing the properties of these 

materials with other most used materials such as plastics and other aluminum and metals, these 

steels has lower cost and less thermal expansion coefficient, which is very desirable in 

according to the requirement specification. 

The bolts 

 It is recommended steel 1020, 1040, 4140.  

Push button if metal: 

It is recommended to be  aluminum 6061. 

The holder 

 It is recommended to choose: ABS , polypropylene, polycarbonate, polystyrene polyvinyl 

chloride,  and it is been decided to choose ABS, However a thorough analysis will continue. 

After studying these references, and also calculating the requirement in Ansys, these materials 

are almost close to the final design , however they must be evaluated and compared to each 

other and other applications, also in CES from their cost and CO2 , energy foot print. In 

addition, the requirement specification list! 

 

Now after gathering this information, it is time to starting the procedure of selecting materials and 
running LCA. 

The selection of the materials is based on the fact that the material characteristics is given to CES 

EDU Pack and then the graphs and tables will be generated based on the desired properties. In 

this test, Price of the material and their density was more of interest, that the material with lower 

price and lower density would have been chosen, mean while having the least CO2 emissions as 

well. Such as  Figure 34 and Figure 35  illustrate: 



59 
 

 

Figure.33 Graph of presenting the material bank on the designated properties, x axis Price (SEK) and y axis 

Young’s modulus/Density. PP( 40% long glass fiber) is shown on the graph 

 

And in this case the x axis is for the Price per kg in SEK and the y axis is representing a ratio 

based on two characteristics E module and density, in this case the material with higher E 

module and lower density is the interest. This means the higher the ratio the better. 
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Figure.34 The ranking of material based on the price 

 

This rough procedure continued and the materials were chosen for each part. Afterwards, for the 

LCA and over all CO2 calculation of it, their volume has been calculated using Solid edge 

features, and their density were assigned to calculate their mass for the LCA test. 

 

3.8.2. Rough LCA 

Now these materials are almost chosen for the final design. However one step is remaining and it’s their 
Co2 calculation and their comparison to other materials. 

Volume and mass calculation: 

1-Volume of the holder:     V= 1058068 mm3    

2- Push button                      V=105438 mm3  

3-cap                                       V=702183 mm3 

4- Rods (3 of them)              V= 2413628 mm3 

5- Screws   volume 1005 mm3 for each and multiplied by 15 it will be 15075 mm3  

6- The hinge                           V= 13065 mm3 

7- The lock                              V= 80000 mm3 

8-the dust cover the volume:         V= 154284 mm3 

 

Firstly Rough LCA would be run based on the rough selection of the materials to obtain a better 

overview of optimization and selection process. 

As selecting the material below in Figure 36, and having their density and calculating their mass 

,the data is given to CES EDU pack to calculate the LCA.   
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Figure.35 The chosen material for each part and with their mass (kg) they will be given to CES to generate 

the LCA results (next figure 

 

As The results of the rough LCA are: 

 

 

 

 

 

 

 

 

 

 

 

Figure.36 Rough LCA results of the concept, the energy and co2 foot print results  

 

 

3.8.3. Optimizing the Design 

After receiving the results about the Telescopic rods, which they were very heavy and also 

producing high CO2 emissions, the intention is to optimize their design. 

 

Rods 

In order to improve the design of the rods, the idea was to reducing its size in width ( the depth 

and the height remained nearly the same). In this case this design was generated, Figure 38: 

 

Phase Energy (MJ) Energy (%) CO2 (kg) CO2 (%) Phase Energy (MJ) Energy (%) 

Material 1,23e+03 64,9 76,1 60,9 Material 1,23e+03 64,9 

Manufacture 650 34,2 47,8 38,2 Manufacture 650 34,2 

Transport 13,3 0,7 0,947 0,8 Transport 13,3 0,7 

Use 0 0,0 0 0,0 Use 0 0,0 

Disposal 3,12 0,2 0,219 0,2 Disposal 3,12 0,2 

Total (for first life) 1,9e+03 100 125 100 Total (for first life) 1,9e+03 100 
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Figure.37 Optimization of the rod’s design, reduction in size 

In addition the thin vertical layer has been added to the newer design to make it stiffer. ANSYS 

test was run, because the design was changed and have been thinner.  It was necessary to run 

the test again. Figure 39: 

   

Figure.38 ANSYS test of the new revised design of the rods under the load. Left Stress analysis and right 

deformation. 

Holder 

After changing the rods, since they became thinner, it was necessary to check the design of the 

holder in order to assess if it could maintain stiff on these thin rods, and not deformed as well. 

In this regard the test was conducted: 

In figure 40, the force was 200 vertical on the surface of the holder, the supports were fixed 

ones at the place of the rods. changing the Young module to only 5000 MPA  (this amount is 

around the mean value of PP’s E module).   
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Figure.39 Holder’s ANSYS test under the supports from the new rods 

 

The deformation was 6 mm and this is not acceptable. After evaluations it has been concluded 

that the material for the holder with these new rods, must have at least Young Module of 70,000 

MPA. (This criteria changes the material selected for the holder previously). This process will 

be followed in the Material Selection section in this report. 

 

 

3.8.4. Selection procedure: 

According to (Ashby, 2005) the method for the selecting the material and also the 

manufacturing process for the product is in four main stages: 

1. Translating the design requirements into the material’s properties and characteristics 

2. Screening (meaning to filter the ones that cannot fulfill the main necessary requirements, 

such as the minimum module of elasticity, … 

3. Ranking the ones that are fulfilling the requirement by using objectives such as by their cost 

or other conditions, etc. In this design the factors in requirement specification are such as: 

Cost, corrosive ness, and coefficient of thermal expansion 

4. Seek their additional features and their supporting information to check if they are providing 

negative or positive attributes, maybe they are poisonous or they are not able to cope with 

the environments conditions.  

Translating the requirements to the material properties: 

In order to start the process, firstly the requirement of the design has  been translated to the 

materials properties, then these numbers will be used for screening among the massive 

collection of all materials. and theirs desired factor are considered for ranking them, and further  
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on their supporting  information will be examined. 

1-*The holder (only these  with asterisk require manufacturing process selection since they are the 

only parts to be manufactured, the other parts will be ordered externally, because of ease of process 

and lower initial cost) 

 Withstand the force of 100 N ( tension will be 0,1 Mpa)  

 

 

Figure.40 Demonstration of ANSYS test on the holder, stress analysis 

Now, after the test, it is possible to derive the material property and checking with the desired 

result. For example the material must have yield stress larger than 0,1 MPa, and young module 

more than 50,000 MPa 

 



65 
 

 

Figure.41 Demonstration of ANSYS test on the holder, deformation analysis 

 

 

2-Rods  

Had been tested previously in the concept evaluation process 

 

3-*Push button (It could be either molded,3D printed or being manufactured by simply 

welding a circular aluminum rod to the buttons with a small tail on each of them) 

 Must not bend that much for deformation test, also not break under stress points of it. 

screening force is 20 N downwards, when a person pushes it 
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Figure.42 Demonstration of ANSYS test on the push button, stress analysis 

 

 

 

Figure.43 Demonstration of ANSYS test on the push button, deformation analysis 

 

Having these requirements, the next step will be screening among the material bank and then 

ranking the chosen ones and finally choosing the best fit.  
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3.8.5. Screening and Ranking 

After translating the requirements to material properties, the data was given to CES EDU Pack 

and the materials have been screen from the material bank. As it is shown in the figure 45, the 

grey point are the materials that are being excluded from the graph. 

 

Figure.44 Screening of the materials based the specified properties, the excluded material are shown in grey 

on the graph 

 

After screening them, the ranking of the material will be done based on the list relating to the 

graph, figure 46,  which sort the materials based on the required criteria. Here for example a 

density*1,531*10^-3 represent the holders final weight (1,531*10^-3 is its volume in m
3
) 

And the material that provides the lower weight, here Aluminum 518, die cast F will be chosen 

as the one for the lowest weight. 
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Figure.45 Ranking of the screened material based on their weight 

 

Ranking procedure will be done , the same as the concept selection procedure and for each part, 

three materials will be proposed. 1- one having lowest weight ,2- one having lowest price and 3. 

One having lowest CO2 emission. And then based on their level of importance the final material 

will be chosen among these three. 

 

1- the holder: 

 For the holder all the criteria has the same level of importance. In selection of the material, fiber 

glass epoxy was also chosen but then since it was very expensive, it was dropped out. 

Tabel.3 Selecting the material for the holder based on the criteria ( CO2 foor print, weight, Price and 

corrosion resistance) and ranking them based on their score 

 

 

 

 

 

 

 

 

 

Selection Criteria weight of 
importance 

Aluminum 
6061 

rating of it 5 very good, 3 
normal,1 very bad 

aluminum 
518 F die 

cast 

rating of it 5 very good, 3 
normal,1 very bad 

CO2 foot print 
(primary production) 

kg/kg 

all the same level 30 5 38 5 

mass of the product 
(kg) 

all the same level 3 4 2.6 5 

Price (SEK) all the same level 35-45 5 41 5 

Corrosion resistance all the same level very good  very good  

Toughness/Not Fragile all the same level perfect  perfect  

shape, molding and 
manufacturing 

all the same level perfect  perfect  

total score   14  15 

Rank   2  1 

 



69 
 

2- The rods 

Tabel.4 selecting the material for the rods based on the criteria ( CO2 foot print, weight, Price and 

corrosion resistance) and ranking them based on their score 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However for the design of the rods, the weight of them (here Mass) had more importance than 

the other criteria. After ranking the concepts, the first one has been chosen for the final material 

of the rods. 

 

 

 

 

 

 

 

 

 

Rods        

Selection Criteria weight 
of 

import
ance 

aluminu
m 518 F 
die cast 

rating of it 5 very 
good, 3 normal,1 

very bad 

aluminum 
commercial purity 

s150 LM0-M 

rating of it 5 
very good, 3 

normal,1 very 
bad 

aluminum 413 
(without A4), 

die cast F 

rating of it 5 very 
good, 3 normal,1 

very bad 

CO2 foot print 
(primary production) 

kg/kg 

10% 55 3-its score with 
weight -0.3 

52 3--0.3 46 3,less co2---0.3 

mass of the product 
(kg) 

55% 3.86 5,less weight---2.75 4.13 4---2.2 its 
weighted score 

4 4 ---2.2 

Price (SEK) 35% 59 4--1.4 57 5,less price---
1.75 

62 3---1.05 

Corrosion  very 
good 

  not mentioned 
although not 

important since 
the better one 

has been chosen 

  not mentioned 
although not 

important since 
the better one 

has been 
chosen 

 

Toughness/Not 
Fragile 

         

shape, molding and 
manufacturing 

          

total score   4.45  4.25  3.55 

Rank   1  2  3 
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3- push button 

Tabel.1  Selecting the material for the push button based on the criteria ( CO2 foot print, weight, Price and 

corrosion resistance) and ranking them based on their score 

 

4- cap 

 

Tabel.2 Selecting the material for the cap, based on the criteria ( CO2 foot print, weight, Price and 

corrosion resistance) and ranking them based on their score  

 

 

push button        

Selection 
Criteria 

weight of 
importance 

High 
strength 
low alloy 

steel, YS300 
(cold rolled) 

rating of it 5 
very good, 3 

normal,1 very 
bad 

Aluminum, 
518.0, die cast, F 

rating of it 5 
very good, 3 

normal,1 very 
bad 

Cast iron, 
white, high-
chromium 
alloy, EN 

GJN HV600 
(XCr23) 

(former BS 
3E) 

rating of it 5 
very good, 3 

normal,1 very 
bad 

CO2 foot print 
(primary 

production) 
kg/kg 

10% 1.5 3,less co2---
0.3 

3.8 3,less co2---
0.3 

1.5 3,less co2---
0.3 

mass of the 
product (kg) 

60% 0.8 1--0.6 0.26 5,less weight--
-3 

0.82 1----0.6 

Price (SEK) 30% 2.1 less cost5---
1.5 

4 3--0.9 9 1---0.3 

total score   2.4  4.2  1.2 

Rank   2  1…chosen!  3 

cap        

Selection 
Criteria 

weight of 
importance 

PE-LD foam 
(cross-
linked, 

closed cell, 
0.018) 

rating of it 5 
very good, 3 

normal,1 very 
bad 

Melamine foam 
(0.011) 

rating of it 5 
very good, 3 

normal,1 very 
bad 

Cork board 
(0.12) 

rating of it 5 
very good, 3 

normal,1 very 
bad 

CO2 foot print 
(primary 

production) 
kg/kg 

10% 0.05 3--0.3 0.05 3--0.3 0.01 3,less co2---
0.3 

mass of the 
product (kg) 

60% 0.01 4--2.4 0.007 5,less weight--
-3 

0.08 4--2.4 

Price (SEK) 30% 0.1 less cost,5---
1.5 

0.5 4---1.2 5 1--0.3 

total score   4.2  4.5  3 

Rank   2  1  3 
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5,6,7- The hinge , screw, the Lock 

For the hinge, screw and the lock since they are not going to be designed or manufactured, the 

suggested material from Ullman has been selected just for the cost , CO2 and mass estimation. 

 

Tabel.3 Selecting the material for the hinge, screw and the lock. based on the criteria ( CO2 foot print, 

weight, Price and corrosion resistance) and ranking them based on their score 

 

 

 

 

 

 

8- dust cover 

And now selecting the material for it with CES and the same method: (IKEA, 2015) 

 

Tabel.4 Selecting the material for the dust cover based on the criteria ( CO2 foot print, weight, Price and 

corrosion resistance) and ranking them based on their score. 

 

 

 

 

 

The reason having only one concept/material for dust cover, is that all the polypropylenes had 

the same properties. ( the idea was to only search in polypropylenes for the best fit, and not 

going to other categories of materials, because it was deduced that IKEA had chosen the best fit 

for the strength of the material, and since the strength and durability of the material was very 

important here, and not seeing it being torn, the idea was to take the material form IKEA’s bag, 

and also the other material was for the FIBC and they both had polypropylene as their material) 

 

 

5,6,7 hinge screw lock  

  steel 1020 or 1040  

 CO2 foot print (primary 
production) kg/kg 

1.51 

 mass of the product (kg) 0.858 

 Price (SEK) 3 SEK, however the 
estimated cost for 
the lock could be 

around 15 SEK or 10 
SEK 

dust cover    

Selection Criteria PP  all the pp s are the same 

Selection Criteria    

CO2 foot print (primary 
production) kg/kg 

4.14   

mass of the product (kg) 0.138   

Price (SEK) 1.3   
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First LCA 

After assigning the materials to the parts, the LCA has been conducted. The result of the LCA is 

presented below in Figure 47. 

 

Phase Energy (MJ) Energy (%) CO2 (kg) CO2 (%) 

Material 1,47e+03 70,6 98,3 69,2 

Manufacture 603 29,0 43,1 30,4 

Transport 6,6 0,3 0,468 0,3 

Use 0 0,0 0 0,0 

Disposal 1,54 0,1 0,108 0,1 

Total (for first life) 2,08e+03 100 142 100 

End of life potential 0  0  

 

Figure.46  LCA result of the product after the material selection process, the energy and co2 foot print 

results  

Since the LCA showed that the CO2 emission is even higher than the rough LCA, it Is better to 

benchmark the product with the existing product of PAXXO , Longostand, and revising  the 

specifications. 

It was discovered that the criteria in ANSYS for the materials were very conservative, and it 

does not require to specify very high force on the parts in the test. 

In this case forces were normalized and it was discovered that it would be possible to assign 

plastic for the holder as a material, and rods being manufactured form a strong Polymer. In this 

regard, the second material selection and LCA were conducted in the following section. 

 

3.8.6. Testing and optimization 

The results were not effective. There are two assumptions regarding the previous optimization: 

1- The ANSYS test was very conservative, and the force will not be 200 N,  and the 

assumption now is to consider the only force on the holder is the roll of bags itself and 

that is around 40 N. In this case it is acceptable that to assign material with E module of 

5000 MPa 

2- The other assumption is, instead of changing the material to stronger one such as 

aluminum alloy, the structure must have been changed  
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considering the reference product’s properties as it is presented in below, it shows that these 

properties are functioning  well as PAXXO’s products. considering this product as a reference, 

the revision and optimization of the product will be done based on the fact that its ANSYS tests 

were very conservative and the loads have been normalized and leads the procedure to select the 

material below for the holder and Rods as it is presented in Figure 48: (PAXXO, 2014) 
 

   

Figure.47 Longostand , the product of PAXXO  

 

Revised parts’ material properties: 

Tabel.5 Revised selection of the material for the rods 

Rods PP (homo polymer, 40% glass fiber) 

  
CO2 foot print (primery production) kg/kg 3.9 

mass of the product (kg) 1.9 

Price (SEK) 36 

 

Tabel.6 Revised selection of the material for the holder 

Holder PP (homo polymer, 30% glass fiber) 

  

CO2 foot print (primery production) kg/kg 2.55 

mass of the product (kg) 1.19 

Price (SEK) 22--1.5 

 

 

Reference Product: 

 

PAXXOs : Longostand Maxi standard 

Base plate: ABS  

cassette holder :PP-plastic. 

Legs: Aluminum (Optional: stainless steel) 

Wheels: Galvanized steel  
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4 Results 

______________________________________________ 

In this Section the final LCA results , cost estimations and total weight of the product will be 

presented. 

 Final LCA Results 4.1.

Having these materials replace the previous ones, the new LCA is conducted and the results are 

presented in Figure 49. (Only the total Energy and CO2 emission is presented the other 

evaluations will be provided in Appendix C) 

 

 

 

 

 

 

 

 

 

Figure.48 Final LCA result of the product, Energy and CO2 foot print results 

 

The result reveal that the CO2 emission of the product is 56,2 kg, this result is very acceptable. 

The comprehensive description will be presented in the Discussion section 

 

 

 

 

Phase Energy (MJ) Energy (%) CO2 (kg) CO2 (%) 

Material 283 32,1 12,2 21,8 

Manufacture 595 67,4 43,7 77,7 

Transport 3,72 0,4 0,264 0,5 

Use 0 0,0 0 0,0 

Disposal 0,871 0,1 0,0609 0,1 

Total (for first life) 883 100 56,2 100 

End of life potential 0  0  
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 Cost Estimation 4.2.

4.2.1. Manufacturing Process Selection and its cost per 

product 

In process selection, the methods of shaping, joining or finishing of a material will be 

considered. 

The process actually is related to the specific requirements of the design, material shape and 

size thickness, tolerance and batch size ( the total number of the products to be manufactured) 

and the cost. 

The factors mentioned above  will influence the selection of the suitable and cost effective 

process. 

The selection is  the same as material selection. Firstly translating the design requirements, such 

as shapes, material , and other attributes,  secondly screening the desired process using 

constrains, and then ranking them based on the batch size and the relative cost, and at the end 

looking into the supporting features of the process for extra information Figure 50: 

 

Figure.49 Process selection, specifying the properties in CES EDU PACK 2014 

Selecting the manufacturing process and specifying the parts properties such as component 

length, material cost, component mass, will generate the relative cost index- batch size curve in 

CES EDU PACK. As it could be seen in Figure 51 in details, in provided the total capital cost, 

production units per hour, and also most importantly the cost per product according to the 

desired batch size could have been delivered. 
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Figure.50 Generated graph based on the part’s properties .  x axis Batch size, Y axis Relative cost per unit 

(SEK) 

Here one curve is shown, and all the comprehensive curves both for batch size 10,000 and 

100,000 for each part (Holder, rods, push button, cap, hinge, lock, screws and dust cover) are 

produced and supplemented in the appendix D of the report. 

One thing to mention is that although parts such as rods and screws and lock will be purchased 

and not manufactured, but this estimation provides a closer cost estimation of the whole 

product. On the other hand, since the estimated prices of these parts are very close to their price 

in the market, this factor validates the other cost estimation for holder and cap or push button. 

For example, the price for the Lock , on the website for purchasing them (alibaba, 2014) in 

large amount is around 12 SEK and this price is in harmony with the calculated price in CES.  
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Figure.51 Generated graph based on the dust cover’s properties .  x axis Batch size, Y axis Relative cost per 

unit (SEK) 

 

4.2.2. Total cost estimation 

The cost for all the part were generated the same way, and it is presented in below, there are two 

costs for each part, one with batch size of 10,000 on the left and the next one is the final cost for 

100,000 batch size. Appendix D 

 

1-Holder  50 -  45  SEK 

2-Rods     72 -67  SEK 

3-Push button    10—6  SEK 

4- Cap     22-18  SEK 

5,6,7- Lock, hinge , screw   12 ---8  SEK 

8-Dust cover   4.2  - 2.6 SEK 

9-labor installment 50  SEK 

 
 

50+72+ 10+ 22+ 12 +4+50 = 220  SEK 

Or lower cost with 100,000 batch size: 

45+67+6+18+8+2+50 =  196  SEK 
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 Total weight on the bin itself:   4.3.

In order to compare the  product with Longostand which weighs 5.4 kg, the overall weight of the 

product is being calculated. 

In addition, it must be checked if the bin itself could hold the weight of the product with the 

Longopac in side it or not, also the rods have been checked to withstand the weight while they 

are fully extended. Weight calculation of the product: 

1-holder: 1.2 kg 

2-Rods:  3.86 kg 

3-Push button 0.79 kg 

4-cap   0.007  

5,6,7 Hinge, screw, lock   0.858 kg  

8-dust cover  0.138 kg 

Total weight of the product:  4.4 kg  

 Comparison of the Three material selection’s LCAs 4.4.

 
The same table of comparison is made for each three LCA ( Rough LCA, First LCA and Final 

LCA) in this project according to the same criteria for the whole product having their final cost, 

final weight, and final CO2 and energy. 
 

Tabel.7 Selecting the best selection for the product based on the criteria ( CO2 foot print, weight, Price and 

corrosion resistance) and ranking them based on their score 

 

 

Selecting Criteria weight of 
importance 

Rough 
LCA 

rating  First 
LCA 

rating  Final 
LCA 

rating  

Energy MJ all the same 
level 

1900 2 2080 2 883 4 

CO2 foot print 
(primary production) 

kg/kg 

all the same 
level 

125 3 142 3 56 5 

mass of the product 
(kg) 

all the same 
level 

16 1 7.7 3 4.4 5 

Price (SEK) all the same 
level 

400-
450 

2 270-
280 

3 196-
220 

5 

total score   8  11  19 

Rank   3  2  1 
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5 DISCUSSION AND CONCLUSIONS 

______________________________________________ 

In this section the discussion over the idea and its comparison and its efficiency will be 

described. In addition its benefits and features will be presented. 

 Discussion 5.1.

 

5.1.1. Reaching less CO2 emission while being cost 

effective 

As a result less CO2 and Energy with this product could be achieved. If referring back to the 

background study for the comparison of the idea regarding its CO2 emission in a traditional 

way over ten years for 2500  bins was 3,500,000/2
1
) and having Longopacs emitting 

1,400,000/2 kg, and now it must be added to the CO2 emission of the product as well which is 

700,000 + 140,000= 840,000 

as the end CO2 emission with this idea and the total CO2 consumption in the traditional way 

was: 1,750,000 kg 

The ratio is 840/1750= 48% which means 52% percent saving in CO2 emission as a result.  

This percentage is very promising. it also must be mentioned that the calculations have been 

conducted very conservatively with extreme assumptions to be very close to the reality and 

being sure that this amount of emission will definitely be reduced. 

 

5.1.2. Overall Cost  

In summation, the overall cost of this idea is 196-220SEK. However, in this calculation, cost of 

new machinery or the new labor in the factory, transportation, packaging, storage is not 

included, and these calculations must be done in the future work since it requires a professional 

in the company to allocate these costs. 

It could be considered the overall is less than the marginal cost that was predicted (308 SEK).  

In fact, this proves that, implementing this idea not even will cost more, but also is cost 

effective. 

                                                           
1  as a reminder, the division by 2 was to being more realistic and considering only 35% of bins will be changed 

instead of 70% 
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5.1.3. Overall weight and its comparison with Longostand 

Comparing this weight to the Longostand which weighs 5.4 kg , proves the optimization in the 

design was successful. It must be mentioned that the product has three legs (the rods) which 

must be heavier than Longostand with two legs while it is not. 

Now that the weight of the device has been calculated, it must be validated in ANSYS to check 

if the bin itself could hold this weight. 

 

5.1.4. Testing of the weight of the device on the bin itself: 

According to the product information of PAXXOs. Each roll of Longopac Maxi weighs 4 kg. 

1-Now the total weight on the bin is : 4 kg from Longopac and the device 4.4 or 5.2 that in total 

it will be  8.8  kg- 9.2 kg while it is empty without the waste in it. Considering the weight of the 

waste to be about 3 kg, the total weight on the bin itself will 12 kg of weight on it. 

 

 

Figure.52 ANSYS test, weight of the product on the bin itself, Deformation analysis 

 

And the results show that if the material of the bins is steel then the deformation with 12 kg on 

it will be 0.008 mm and if it is hypothetically less stronger material with E module of ten times 

smaller than steel, which is very conservative assumption, its deformation will be ten times 

bigger and it will be 0.08 mm, which even this amount is very acceptable. 
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5.1.5. Benefits of hygiene and the workers’ health 

Fortunately the project  has reached promising result, and also the practical concept has been 

provided to be implemented, with acceptable costs and environmental effect, and ease of 

installation, very low labor work and its benefits of hygiene (Eurooffice, 2015) : 

Primarily this idea provide a high level of hygiene in the public places and this factor is of a 

high importance, especially for the Jernhusn whose customers’ (people who commute) 

satisfaction is of a high importance. 

The fact that the workers do not bend, do not touch the garbage, or be exposed to the waste ,is 

very important for the companies such as Jernhusen as well. Specially the workers’ health is 

very costly and this idea will help Jernhusen to avoid these costs of insurance and preventing 

them from happening. (Chron, 2015) 

-In the picture below a human model have been designed to preview the human interaction with 

the device. The model has been based on the 50% percentile woman human factors. The reason 

for choosing women is to show that if the product is suitable for them it would definitely be 

suitable for men who have larger sizes in height and arm length. (Kodak, 2004) 

**They do not bend or lift the heavy bag, lifting the holder is done very smoothly and supported by rods, not much 

force is required form the worker  

 

 

Figure.53 Demonstration of the model of the human interaction with the product 

 

According to the Kodak’s data a simplified 3D 

model of a human has been designed to show 

the real dimensions and comparisons of the 

design. In this modeling the dimensions 

chosen are based on the 50%percentila woman 

(for being cautious and having shorted and 

also smaller sizes) 

Hip height 862 mm                 

Elbow height : 107 -998 mm 

Shoulder height: 135 -1334  mm  

Eye height: 151- 1516 mm 

Arm length: 724 mm                    

Shoulder breadth 433 mm      

Functional overhead reach is 199 Kodak – 

1947 mm 
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 Conclusion 5.2.

At the end to check the projects deliverable, fortunately the deliverables were successfully done 

5.2.1. Planned deliverables:  

The whole purpose of this project was to present this idea, and check if it is promising or not. 

Main deliverables which were the subject of this project are as follows: 

-Concepts for the new design 

-LCA results of the concepts 

-Comparison of the LCA results with the current situation ( now we have three of them!) 

-Conclusion on how much this idea is effective in regard of saving plastic 

 

In conclusion it could be claimed that this idea and product is saving CO2 and Energy while 

being cost effective as it has been mentioned in the discussion section. The LCA results and the 

detailed manufacturing draft are proposed in the Appendix section and it is upon on the 

manager’s decision in PAXXO and the customers such as Jernhusen to decide whether or not 

they would consider this idea to be implemented in their future plans. 

This concept is designed to propose the possibility of saving CO2 emissions and also its LCA is 

conducted and the best fit has been selected, in addition it has been compared to the current 

situation. The results prove that it is possible to provide a healthy environment by collecting the 

garbage as soon as possible while being environmentally effective and using less plastic. even 

this procedure shows that the usage of plastic will be reduce to the 52% less.   
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6 RECOMMENDATIONS AND FUTURE WORK 

______________________________________________ 
At the end of this project, there are few recommendations for the future work upon the design of 

this product for the continuation of this work. 

 

 Recommendation  6.1.

The idea is by far very acceptable, the only thing remains for the future work, is to scrutinize for 

other concept. although this idea is still very valuable and effective. 

 

 It is recommended to consider other concepts for the design of dust cover. Although it 

seems to be effective by far and it is very low lost, and easy to design, it is merely a 

simple bag sewn from the propylene cloth (such as IKEA bags) and they are attached and 

sealed (or adhered) to the two ends of the rods. This idea still is simple, and effective at 

the same time. Specially, the fact that, it is longer than the rods, and being folded, avoids 

it from being in tension and torn. 

 

 The push button could have been manufactured by 3D printing as well and it seems to be 

more cost effective than moulding. However, it could be manufactured merely by curving 

a simple bar and then welding it to the rods, it seems to be much easier and cost effective. 

 

 The purchase of the rods and discussion with the manufactures of them is for the future 

work. Since it was decided to purchase the rods, and not manufacturing them, the 

requirement specifications of the rods, must have been discussed with their manufacturer 

in order to reach the desired product. (In this report, one manufacturer has been chosen , 

however, the final decision, depends on PAXXO’s management and their network.) in 

Appendix E. 

 

 Future work 6.2.

For the future work and continuation of the design procedure of the product: 

 The overall cost of this idea is 196-220 SEK, almost 220 SEK. However, in this 

calculation, cost of new machinery or the new labor in the factory, transportation, 
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packaging, storage is not included, and these calculations must be done in the future 

work since it requires a professional in the company to allocate these costs. 

 

 Small size  

Before, starting with the Smaller size design, firstly the design of the bigger size must be 

evaluated by the management of the team, and then prototype to be manufactured and tested. It 

addition it must be presented to Jernhusen. If it was acceptable afterward the design of smaller 

case will be executed. 

 

 Approval of the design for (prototyping and mass production) 

As it was mentioned, the design must be approved by the team’s management and then the 

prototype being manufactured, if this is also appealing and acceptable for Jernhusen, then there 

would be a time for Production ramp up and design for mass production. (which the drawings 

has already been  extracted for the prototyping and also the cost of the end product and for the 

manufacturing has been estimated and compared to the real-life production costs) 
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APPENDIX, Supplementary Information  
Appendix A 
Dimensions of the Bin Itself (for the better illustration the inner bore of the bin is 

excluded from the drawing and only its bottom is depicted: 
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Appendix B 

Manufacturing drawings 
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Appendix C 

Final LCA results, from CES EDUPACK 2014 
       

 

 

 

Eco Audit Report 

 

 

       

        

Product Name 

 

 

Product 

 

  

Product Life (years) 

 

 

10 

 

   

        

Energy and CO2 Footprint Summary: 
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CO2 Details... 

 

 

       

  

Phase Energy (MJ) Energy (%) CO2 (kg) CO2 (%) 

Material 283 32,1 12,2 21,8 

Manufacture 595 67,4 43,7 77,7 

Transport 3,72 0,4 0,264 0,5 

Use 0 0,0 0 0,0 

Disposal 0,871 0,1 0,0609 0,1 

Total (for first life) 883 100 56,2 100 

End of life potential 0  0  
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Eco Audit Report 

 

  

 

   

    

     

    

Energy and CO2 Summary 

 

Energy Analysis 

 

 

  

 

 Energy (MJ/year) 

Equivalent annual environmental burden (averaged over 10 year product life): 88,3 

  

 

Detailed breakdown of individual life phases 

 

  

    

 

 

Material: 

 

 

Energy and CO2 Summary 

 

   

    

Component Material 
Recycled 

content* 

(%) 

Part 

mass 

(kg) 
Qty. 

Total mass 

processed** 

(kg) 

Energy 

(MJ) % 

holder PP (homopolymer, 30% glass 

fiber) Virgin (0%) 1,2 1 1,2 78 27,5 

rods PP (homopolymer, 40% glass 

fiber) Virgin (0%) 1,9 1 1,9 1,2e+02 40,7 

push button Aluminum, 518.0, die cast, F Virgin (0%) 0,26 1 0,26 55 19,6 

cap Melamine foam (0.011) Virgin (0%) 0,007 1 0,007 1 0,4 

hinge,scre,lock Carbon steel, AISI 1020, 

annealed Virgin (0%) 0,86 1 0,86 23 8,0 

dust cover PP (copolymer, 

clarified/nucleated) Virgin (0%) 0,14 1 0,14 11 3,9 

Total    6 4,4 2,8e+02 100 

 

    

*Typical: Includes 'recycle fraction in current supply' 

 

 

    

**Where applicable, includes material mass removed by secondary processes 
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Manufacture: 

 

Energy and CO2 Summary 

 

  

   

 

Component Process % Removed Amount processed Energy 

(MJ) % 

holder Polymer molding - 1,2 kg 25 4,3 

rods Polymer molding - 1,9 kg 39 6,6 

cap Polymer molding - 0,007 kg 0,17 0,0 

hinge,scre,lock Casting - 0,86 kg 9,9 1,7 

dust cover Polymer extrusion - 0,14 kg 0,86 0,1 

push button Welding, electric - 1e+02 m 2,4e+02 40,3 

rods installment Fasteners, small - 1e+04  2,8e+02 47,0 

Total    6e+02 100 

  

 

    

 

 

Transport: 

 

Energy and CO2 Summary 

 

  

    

Breakdown by transport stage 

 

   

Stage name Transport type Distance (km) Energy (MJ) % 

Malmö till Stockholm Light goods vehicle 6,1e+02 3,7 100,0 

Total  6,1e+02 3,7 100 

 

    

Breakdown by components 

 

   

Component Mass (kg) Energy (MJ) % 

holder 1,2 1 27,3 

rods 1,9 1,6 43,6 
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push button 0,26 0,22 6,0 

cap 0,007 0,006 0,2 

hinge,scre,lock 0,86 0,73 19,7 

dust cover 0,14 0,12 3,2 

Total 4,4 3,7 100 

  

 

      

 

 

Use: 

 

Energy and CO2 Summary 

 

   

      

 

Relative contribution of static and mobile modes 

 

 

      

 

Mode Energy (MJ) % 

Static 0  

Mobile 0  

Total 0 100 

 

  

      

 

 

    

      

 

 

   

 

 

Disposal: 

 

Energy and CO2 Summary 

 

  

   

Component End of life 

option % recovered Energy 

(MJ) % 

holder Landfill 100,0 0,24 27,3 

rods Landfill 100,0 0,38 43,6 

push button Landfill 100,0 0,052 6,0 

cap Landfill 100,0 0,0014 0,2 

hinge,scre,lock Landfill 100,0 0,17 19,7 
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dust cover Landfill 100,0 0,028 3,2 

Total   0,87 100 

 

   

EoL potential: 

 

  

   

Component End of life 

option % recovered Energy 

(MJ) % 

holder Landfill 100,0 0  

rods Landfill 100,0 0  

push button Landfill 100,0 0  

cap Landfill 100,0 0  

hinge,scre,lock Landfill 100,0 0  

dust cover Landfill 100,0 0  

Total   0 100 

 

 

 

 

  

 

 

Notes: 

 

Energy and CO2 Summary 
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Eco Audit Report 

 

  

 

   

    

     

    

Energy and CO2 Summary 

 

CO2 Footprint Analysis 

 

 

  

 

 CO2 (kg/year) 

Equivalent annual environmental burden (averaged over 10 year product life): 5,62 

  

 

Detailed breakdown of individual life phases 

 

  

    

 

 

Material: 

 

 

Energy and CO2 Summary 

 

   

    

Component Material 
Recycled 

content* 

(%) 

Part 

mass 

(kg) 
Qty. 

Total mass 

processed** 

(kg) 

CO2 

footprint 

(kg) 
% 

holder PP (homopolymer, 30% glass 

fiber) Virgin (0%) 1,2 1 1,2 2,5 20,8 

rods PP (homopolymer, 40% glass 

fiber) Virgin (0%) 1,9 1 1,9 3,9 32,1 

push button Aluminum, 518.0, die cast, F Virgin (0%) 0,26 1 0,26 3,7 30,5 

cap Melamine foam (0.011) Virgin (0%) 0,007 1 0,007 0,05 0,4 

hinge,scre,lock Carbon steel, AISI 1020, 

annealed Virgin (0%) 0,86 1 0,86 1,6 12,7 

dust cover PP (copolymer, 

clarified/nucleated) Virgin (0%) 0,14 1 0,14 0,43 3,5 

Total    6 4,4 12 100 

 

    

*Typical: Includes 'recycle fraction in current supply' 

 

 

    

**Where applicable, includes material mass removed by secondary processes 
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Manufacture: 

 

Energy and CO2 Summary 

 

  

   

 

Component Process % Removed Amount processed 
CO2 

footprint 

(kg) 
% 

holder Polymer molding - 1,2 kg 1,9 4,3 

rods Polymer molding - 1,9 kg 2,9 6,7 

cap Polymer molding - 0,007 kg 0,013 0,0 

hinge,scre,lock Casting - 0,86 kg 0,75 1,7 

dust cover Polymer extrusion - 0,14 kg 0,065 0,1 

push button Welding, electric - 1e+02 m 17 38,9 

rods installment Fasteners, small - 1e+04  21 48,1 

Total    44 100 

  

 

    

 

 

Transport: 

 

Energy and CO2 Summary 

 

  

    

Breakdown by transport stage 

 

   

Stage name Transport type Distance (km) CO2 footprint 

(kg) % 

Malmö till Stockholm Light goods vehicle 6,1e+02 0,26 100,0 

Total  6,1e+02 0,26 100 

 

    

Breakdown by components 

 

   

Component Mass (kg) CO2 footprint 

(kg) % 

holder 1,2 0,072 27,3 

 



100 
 

rods 1,9 0,12 43,6 

push button 0,26 0,016 6,0 

cap 0,007 0,00042 0,2 

hinge,scre,lock 0,86 0,052 19,7 

dust cover 0,14 0,0084 3,2 

Total 4,4 0,26 100 

  

 

      

 

 

Use: 

 

Energy and CO2 Summary 

 

   

      

 

Relative contribution of static and mobile modes 

 

 

      

 

Mode CO2 footprint (kg) % 

Static 0  

Mobile 0  

Total 0 100 

 

  

      

 

 

    

      

 

 

   

 

 

Disposal: 

 

Energy and CO2 Summary 

 

  

   

Component End of life 

option % recovered 
CO2 

footprint 

(kg) 
% 

holder Landfill 100,0 0,017 27,3 

rods Landfill 100,0 0,027 43,6 

push button Landfill 100,0 0,0036 6,0 

cap Landfill 100,0 9,8e-05 0,2 
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hinge,scre,lock Landfill 100,0 0,012 19,7 

dust cover Landfill 100,0 0,0019 3,2 

Total   0,061 100 

 

   

EoL potential: 

 

  

   

Component End of life 

option % recovered 
CO2 

footprint 

(kg) 
% 

holder Landfill 100,0 0  

rods Landfill 100,0 0  

push button Landfill 100,0 0  

cap Landfill 100,0 0  

hinge,scre,lock Landfill 100,0 0  

dust cover Landfill 100,0 0  

Total   0 100 

 

 

 

 

  

 

 

Notes: 

 

Energy and CO2 Summary 
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Appendix D 
Figures of batch size - cost in CES 

1-Holder/cost for holders and batch size of 10,000 

 

cost for holder and batch size of 100,000 
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2-Rods/ cost for rods and batch size of 10,000

 

cost for rods and batch size of 100,000 
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3-Push button/ cost of push button batch size of 10.000

 

 

 

cost of push button batch size of 100.000 
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4-Cap/ cost for caps and batch size of 10,000

 

cost for caps and batch size of 100,000 
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5,6,7 Hinge, Screws, Lock/ cost with batch size of 10,000

 

cost of locks and hinges, screws together with batch size of 100.000 
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8-Dust Cover/ cost for dust cover and batch size of 10,000

 

 

cost for dust cover and batch size of 100,000 
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Appendix E 

Information  about Rods manufacturer: 

As it was mentioned previously, the discussion for the ordering the rods and their final design and cost is 

depended on the managers view and their network in the industry. How ever as a suggestion a 

manufacturere in china is proposed for the ordering: 

The name of the company is : Nanchang Aiyi Home Supplies Co., Ltd. And their website is 

http://aiyihome.com 

 

And their contact information is supplemented in the appendix: 

Telephone:         86-791-83891109 

                    

Mobile Phone:    86 18172896155 

                

Fax:          86-791-83891109 

                     

Address: Room 708, Building B1, Wanda Center, Honggutan district, Nanchang, Jiangxi,China 

 

Zip:        330038 

 

Country/Region:   China (Mainland) 

 

Province/State:  Jiangxi 

 

City: Nanchang 

 

 

 
The specification for the order is specified in this detail that: 

The rods end length must be at least 85 cm since minus 25 cm of the bin itself the provided space will be 

60 cm for collecting the bag filled with waste. 

And the retracted size must be maximum 45 cm since the bars will be implemented beneath the holder, 

and they must provide the holder to be mounted  easily in the bin itself , and also the length of the rods 

must not be more than the height of the bin itself because of Aesthetics, and also ease of cleaning the 

platforms floor. 

The material and the design draft will be ordered to them. 

 

http://aiyihome.com/

