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The purpose of this project was to provide the plumbing department with adequate workspace to accommodate each worker.  Due to an increase in workload an extra work had to join the plumbing department, which meant there were five workers and four workstations. 
Due to previous improvements to the workplace the floorspace dedicated to the plumbing department had decreased. These improvements included a new Kanban and the introduction of a product co-ordination department, to help find and move parts to improve the efficiency of the workplace.
As a result, to the reduced workplace a lean manufacturing approach was considered during the design process, to ensure productivity was maximised whilst waste was minimised. The general idea was to have a workstation that could fold away when not in use so the floor space can be utilised as deemed necessary. 
The designated area for this workstation was a 1500x850x800 area that remained mostly unused apart from to store a trolley used as a portable workstation when working in the finals department, therefore, the trolley had to be able to fit under the workstation as there was no other place to store the trolley whilst not in use. 
Unfortunately, due to an increase in workload prior to the production and installation of the workstation, along with an unforeseen closure due to the outbreak of COVID-19. The project was forced to be delayed until further notice. 
Therefore, a prototype was produced using Autodesk Inventor, to provide detailed drawings, and further information on the suitability of the workstation. 
This prototype was used to see if the workstation would meet the criteria, to avoid wasted time during the production and installation of the workstation, as well as minimising waste that could have been caused by the basic design. 
Future improvements, and spinoffs were discussed. It was noted that these minimal footprint workstations would be useful in the panel department, where the workload fluctuates frequently, and space has become increasingly limited.  
To improve the workstation, an idea to use a bush and a rod through the top of the leg, so that essentially the leg becomes the hinge was discussed. Also considered, was to use a spring -loaded pin to secure the leg  in the folded or extended position, thus increasing the safety of the workstation. 
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Aim Altitude is a company that produces aircraft interiors, stowage’s, military interiors, and composites. The factory in Dafen focuses on the galleys and stowage’s for commercial, private and military aircraft. There area in which this project is based is within the plumbing department. Each galley contains a considerable amount of plumbing work, including hot water boilers, coffee rails and sinks. The plumbing department currently does not have enough workstations to be able to effectively keep up with the current demand. Due to the limited space available within the plumbing department, an additional workstation that took up minimal space, or could be stowed away whilst not in use was the ideal solution. This project is important as it will help to improve the efficiency of the plumbing department by providing each member of the department with adequate workspace, without effecting the other members work. This could lead to future projects of adding similar workstations in the panel department, as workflow in that section varies, as does the number of employees working there. As a result, minimal footprint workstations would be ideal for creating more floor space in the quieter months.  Damian Davies and Nigel Jones from the plumbing department were involved in the design process as the additional workstation would affect them directly. They provided insight and guidance where needed. The team leader for the plumbing department Louis Davies oversaw the project, and provided the approval needed to carry out the project. The maintenance manager David Law was in charge of ordering the materials and tooling needed to produce the workstation. The tasks allocated to the author were to organise the team meetings, create the project proposal and project design specification, generate ideas by carrying out the relevant research, create the initial design ideas, and develop the final design, carry out a cost analysis, and with assistance from the plumbing department, and head of maintenance David, produce and install the workstation. The expected completion date for this project is 27th of February, as the workstation is needed before the workflow increases and the demand is heightened. This workstation could not be bought in due to the strict size constraints that had to be followed. 
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There are two buildings for the factory in Dafen. In the first building the panels are cut and assembled ready to be bonded, the doors are made, and all the detail work is carried out. To see a detailed floor plan of the building in which the project is based see Appendix 1. Shown in the floor plan is where each stage of the assembly takes place, including the current workspace designated for the plumbing department. The area dedicated for the workstation has also been indicated. 
The flow of production in this part of the factory begins in the bonding department, where the panels produced in the other building, are bonded together to create the galley. Once the galley has been bonded, it will move into finals, where the fitters, plumbers and electrician will assemble their components to the galley. Once the galley has been completed it will move onto inspection, where electrical and plumbing tests will be carried out and any discrepancies are fixed before the galley goes to the customer. 
Due to the overcrowding that normally occurs on the galleys in the finals stage, the plumbers will assemble as many of the plumbing components as possible in the plumbing department, so that they can be put straight onto the galley as efficiently as possible in order to reduce the time spent on the galley. 
The main causes for the issue the plumbing department is addressing is an increase in work flow, which lead to extra employees needed in that department to keep up with the demand, and floor space being taken away to make room for previous changes made to the factory, such as an improved “kanban” where commonly used screws and bolts are stored, and a new product co-ordination department introduced. At present there are five workers in the plumbing department and only four workstations.  
As a result of the additional workflow and decreased work area, a lean manufacturing method would have to be considered, in order to increase the efficiency of the plumbing department, without taking up vital floor space. 
Landau (2019), describes lean manufacturing as a methodology to reduce waste without sacrificing productivity. Landau goes on to explain that the first company to approach the idea of lean manufacturing was Toyota Production System in the 1990s. By adopting this method Toyota grew from a small company to a successful motor vehicle sales company. The goals of lean manufacturing are to imrove quality, eliminate waste, reduce time, and reduce total costs. The approach of lean manufacturing that would most suit this project is known as the Toyota Way, in which uneveness in the workflow is removed. 
According to (educational business articles, 2016) lean flow  is about moving an item or product through the process as quickly as possible, whilst ensuring quality and customer satisfaction are maintained. By improving the work flow, productivity will increase which will lead to an increase in capacity to process more items whilst using less resources.
By introducing another workstation, all members of the plumbing department will have designated work spaces, which in turn will improve the workflow. Ensuring the workstation can stow away when production slows, will provide extra floorspace for ease of movement. 




[bookmark: _Toc39093881]Project Specification

See appendix 2 for the project design specification that was produced. 
The project design specification detailed that the maximum spending was not to exceed £100, and the end product will prove it has met the criteria if it can follow function, is easy to operate and is accessible for all members of the plumbing department. The success of this project will be determined by whether or not the workstation improves the flow and efficiency within the plumbing department. The workstation should fit in the designated space which was 1500x850x800mm. The workstation had to be a minimum of 850mm tall in order for the trolley to fit underneath whilst the workstation was in use. 
A CAD prototype will provide information on the strength and durability of the workstation, as well as the total weight to ensure the workstation does not exceed 10kg, whilst being able to withstand a minimum weight of 500kg. 
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The activities scheduled to complete this project were a team meeting to discuss the problem and possible solutions, after this, three possible design solutions were produced then discussed. A final design was developed from this discussion, and a CAD prototype was produced. 
For the timing plan see appendix 3
The timing plan was created to provide structure to the project, and so that there was a visual aid to help keep the project on target. The timing plan also helped to organise all those involved, as this project was completed around the normal work schedule that was already in place, so meetings had to planned around management meetings and the plumbing departments work requirements. A lot of the planned activities were set to the author whilst on day release, so the time could be dedicated to completing the tasks, therefore the chance of delays was decreased. 
However, due to an increase in workflow and an unforeseen closure caused by the outbreak of COVID-19, the project was delayed until September, where the production and installation will continue as planned. During that period, a CAD protype was produced, enabling a detailed drawing pack to be prepared for the ease of production in September, as well as being able to provide more information on the suitability of the design through a force test. 
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Appendix 4 shows some sketches that were drawn, using the research gathered which can be seen in appendix 5. These three solutions were discussed in a meeting with the plumbing department and Louis. 
During the meeting it was agreed that design 1 was the most suitable solution, as it covered the criteria without any extra weight or costs. However, there were some design flaws that were made apparent that needed to be fixed in the final design. For example, the legs whilst folded in would prohibit the surface of the workstation from stowing away. 
Designs 2 and 3 provided easily reached storage and ensured the work surface would be protected whilst not in use. However, the additional storage was not necessary to meet the criteria, thus would add extra cost and weight, and increase the time it would take to produce the workstation. 
From this meeting it was decided that design one would provide the basic idea for the final design, however, improvements would need to be made to ensure the workstation will function as it should and meet the criteria. 
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Appendix 6 shows the final solution that was developed and agreed upon by the plumbing department and the team leader. It was decided that a frame would be added, to provide extra strength, and too allow the legs to fold away underneath the table without hindering its ability to fold away. One leg of the table would be attached directly to the underside of the work surface and the other would be attached to the frame, the length adjusted to suit. This would ensure that the legs would be able to fold one on top of the other, so they will both fold completely without hindering the work surface from folding. This solution was deemed to be the most suitable, as it was the least costly, and easy to use. 
Unfortunately, due to an increase in workload and an unforeseen closure, the project had to be delayed until September. As a result of this delay a CAD protype was produced to provide more detailed drawings, and information on whether or not the design will suit function and meet the criteria set out in the design specification. For a CAD prototype of the final design see appendix 7. 
By producing this prototype, a detailed drawing pack can be produced with exact measurements, so that fewer errors and delays will occur during the production and installation phase.  To see this drawing pack, see appendix 8. To create this prototype Autodesk Inventor Professional 2020 was used. Through this system a force test could be executed on the workstation to ensure it would suit function and withstand the minimum forces set out in the product design specification. 
There were some design changes implemented as the prototype was produced. Three sides of the frame were removed as they were not essential to the design, and they added weight and to the cost of the project. The frame on the back of the table remained, as this is where the table will attach to the wall. 
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Due to an increase in workload and an unforeseen closure caused by COVID-19, the production and installation of the workstation had to be delayed until September. However, the CAD prototype provided a lot of information about the suitability of the design in comparison to the design specification. 
The results gathered from a stress analysis test would not prove to be accurate due to the lack of material choices, and the material chosen for the workstation was not an option. Therefore, to calculate whether or not the workstation would be able to withhold 500kg of weight the equation F=mg was used with mass, m, being 500kg and gravity, g, being 9.81. The total force that would be acting down on the surface of the table was calculated to be 4905N. Research gathered about the materials chosen for the workstation showed that the surface, which is to be made from MDF had a tensile strength of 18MPa and the legs, which are to be made from spruce have a tensile strength of 1.59MPa. Therefore, the workstation would easily be able to withstand 500kg. 
The design ensured the table was able to stow away due to a hinge mechanism on the back of the workstation, and the trolley will be able to fit underneath the surface when the table is in use. 
The materials chosen for the workstation are hardwearing, and do not react to isopropanol and lotoxane.
The total labour and material cost to produce the workstation will be £98.92, which is within budget. 
The workstation will be maintenance free due to the only movable parts being the hinges, and the average life expectancy of a hinge that has been neglected and is situated externally is 10-15 years. As the hinges will be situated internally and will only be used a limited number of times per day the hinges will last a lot longer. 
The workstation will fit within the designated space, fit the trolley underneath whilst in use and weighs …
The materials needed will be sourced locally from B&Q, however due to government restrictions B&Q is closed for the foreseeable future, with only limited items available for purchase. 
The workstation is easy to operate, and the surface material is soft, as to not damage any plumbing parts that are placed on it. 
The nuts and bolts will adhere to BS 6322(2), BS 6105 and BSEN 20898(1)
The legs will provide sufficient support so that the table will not collapse during use, however there is nothing to stop the legs from being accidentally displaced, which will affect the security of the workstation. When stowed away a latch will ensure the workstation cannot move. 
A risk assessment will be carried out before the table can be used to ensure the users safety. 
Although the design, meets the criteria, the validity of the results cannot be ensured, as the table has not been produced. An evaluation should be carried out after the workstation has been produced to reiterate these findings. 
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To conclude, when comparing the information that was gathered in relation to the product, it can be deduced that the workstation does follow function and meets the criteria. 
However, as the workstation was not produced, the validity of these findings cannot be ensured. The project was delayed until further notice, due to an increase in workload and an unforeseen closure. To add to this, B&Q had to close following government guidelines, and could only provide a limited range of product, as deemed essential, this meant that the material needed could not be supplied. 
Therefore, to ensure the workstation does suit the needs of the plumbing department and complies with the design specification, the workstation must be produced, installed and tested.
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Throughout this project, there were many setbacks. One being my own personal knowledge and experience, as this the first project where I had to design the product. As a result, whilst producing the prototype on the CAD software many design flaws became apparent and changes had to be made to ensure the design would suit. To add to this, due to my lack of knowledge on the CAD software I failed to provide a stress analysis test, which would have provided additional information on the strength of the workstation, and where the weaknesses were.  Another setback was that the project had to be delayed, therefore the workstation could not be produced. However, I found this to be in my favour, as without the protype being produced, the design flaws would have caused time delays, material waste and confusion whilst producing the workstation. Some of these flaws included; the table was not long enough to suitably fit the legs underneath it when stowed away, the frame surrounding the legs was unnecessary as the extra material provided no purpose other than aesthetically, which adds to the total weight of the table, and adds to the cost.  
A future improvement to this design can be seen in appendix 9. The principle of the design is using a bush in the frame and a rod going through the top of the leg, an internal pivot point can be created. In addition to this the use of a spring-loaded pin will secure the legs in either the folded or extended positions, increasing the safety of the workstation whilst in use and whilst in transition. This design will be easier and cheaper to produce. 
Developing from this project, in the future more of these tables, or variance of the design, could be used to provide additional workstations throughout the factory, especially in the panels section where workload fluctuates along with the need for workstations frequently. This will provide the option for more or less floor space as the demand, and the situation changes. 
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