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[bookmark: _Toc182771087]Introduction
This assignment will give an overview of the group project, including key details such as its timings, gateway objectives and milestones. It will include a gantt chart to show these more clearly. Also in this assignment will be a description of the task I have been given for the group project, and a look into the abilities needed to complete the task, along with any areas of concern that can be associated with it also, a bill of materials with expected costs will be added here too.
[bookmark: _Toc182771088]Belbin’s Model
As stated in (NCVO, 2023) “A Belbin’s model is used to help understand how individuals can work together more effectively in teams”. There are nine roles used to describe different people that work in a team, (from (Belbin, 2024) those are;
1. Resource Investigator – Outgoing, enthusiastic, explores opportunities.
2. Team worker – Co-operative, perceptive, helps the team gel.
3. Co-ordinator – Focuses on team objectives, delegates work.
4. Plant – Creative, solves problems in unconventional ways.
5. Monitor Evaluator – Analytical, makes unbiased evaluations.
6. Specialist – Deep knowledge in a specific area.
7. Shaper – Driven, challenges the team to improve.
8. Implementer – Practical, turns ideas into actions.
9. Complete Finisher – Meticulous, makes sure tasks are completed.
During a lecture, we as individuals took a self perception inventory, which was done by allocating 10 points across a multitude of questions with multiple answers. Once completed, we then added up our points across their sections, which gave us an outcome of which of these nine roles suited our personalities best. This was a self perception test, meaning we gave ourselves these scores so it can be misleading if not answered truthfully. According to my own self perception test, I am closer to a monitor evaluator (12 scored) than any other role, with the least likely to be me as a coordinator (3 scored). Interestingly, the score for all other roles were at the usual average. (all written is shown in figures below).
[image: A sheet of paper with numbers and letters

Description automatically generated]
Figure 1 (This shows the points table for each section of questions)
[image: ]
Figure 2 (This shows the self-perception inventory analysis sheet)
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Figure 3 (This shows the team skills management table of norms)
[bookmark: _Toc182771089]Team Roles and Tasks
As shown in the figures below, each team member has their own set of tasks laid out for them, however, the team will still need to use all nine roles in order to successfully fabricate all components. Furthermore, the team will have to exhibit good communication, the inlet stacks are my own personal task, however, will be expected to assist on any other tasks if it is required.
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Description automatically generated]
Figure 4 (Our teams overview of roles)
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Figure 5 (Our teams tasks with start and end dates)



[bookmark: _Toc182771090]Task Description
[image: ][image: ] Figure 6 (Gantt Chart Showing Milestone and Gateway)





Above shows the Gantt chart I will be following throughout the project, it will need to be updated and improved as the project goes on, by the milestone and gateway will remain unchanged, as the team has been set these targets from the beginning. I will go over each section, giving some details on what each section will mean for the project, how the team leader expects different points to be completed, and give a brief explanation on my intentions within each timeframe.
[bookmark: _Toc182771091]Measurements & Calculations – 7 Weeks
This section is quite self-explanatory, by taking the current inlet stacks on the RS660, measuring them up and also taking measurements of the throttle body, rubber inserts, and height of the airbox, it will then allow me to calculate the suggested (or recommended) lengths for the inlet, as they will be variable this means I will have to calculate a lot more than this. It is also the longest section, this is because the calculations are extremely important, and will be learning from the ground up, which means it will take much more time. Below is the general idea of what is meant, the right hand figures are those of which will be fabricated.
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Figure 7 (Excel showing the basic calculations as of now)
[bookmark: _Toc182771092]Initial CAD Designs – 5 Weeks
This section of my project will simply be making the first outreach into a physical component, CAD skills are extremely important in all engineering fields, and in my project is one of the major sections. This (as shown in the gantt chart) will also take a large chunk of time to complete, this is because there will need to be a lot of trial and error with the initial designs which can give us a better picture into what the final design should look like, it also will take longer because of learning the correct skills on CAD, and will be making multiple designs which can then be merged into one, taking the best ideas from each separate model.
[bookmark: _Toc182771093]Dyno and CFD Testing – 2 Weeks
For this section the initial designs will be 3D printed to fit onto the current part of the RS660, and will be using a flowbench in order to test their efficiency for the motorcycle. As it is variable, there will be a multitude of stacks printed (as shown in the right hand table in figure 4) and tested individually, this will then give us a good physical idea on how long we should need the stacks at different RPM values through the acceleration period. CFD testing can be done on the premises of the university, and using the machine as shown below (figure 5).
[image: ]Figure 8 (SuperFlow flowbench similar to the one in university)











[bookmark: _Toc182771094]Variable System Design – 3 Weeks
This area of the project will be on how to get the stacks to extend and retract when necessary, most likely to be done with electronics in the physical manner, but in order to make this happen, we will need to have a few ideas ready, some that include a telescope design with multiple level stacks, or a more simplistic but hopefully effective push and pull design, as a single section that extends and retracts, this will all be done through CAD, and will take use of the CFD testing done previously.
[bookmark: _Toc182771095]Prototype Manufacturing (Milestone) – 1 Week
This is the milestone for the project, once this section is reached, it will mean all the initial designs have been tested, and on to making the official prototype, this will include the variable system, and any extra designs or ideas that would have been added throughout the developmental stages.
[bookmark: _Toc182771096]Prototype Testing – 1 Week
This section is extremely important to the final design. If there are any modifications that need to be made to the prototype, or if any of the changes made in the developmental stage don’t seem to make any improvements, or add hinderances (will be spoken more of in the issues that may crop up) then they can be changed or reverted to any previous designs that work. Again, CFD testing will be done, and also (if applicable) any stress testing that may be required/possible for us to perform, this can inform the project leader of the longevity of the component.
[bookmark: _Toc182771097]Final Adjustments (Gateway) – 2 Weeks
Here is where any issues we have encountered during any of the prototype phases will be fixed, whether by changing the component as a whole, or changing individual, smaller sections of the way the component works. By this point the project leader has said we want to see an improvement to the horsepower of the bike by at least 5%. Throughout the project development stages, it will be extremely important to achieve a visible improvement to the motorcycles performance, and this final adjustment stage will allow for that goal of 5% to be reached fully.
[bookmark: _Toc182771098]Manufacturing – 2 Weeks
This is the final stage of the project development. After the component is completed and finalised, including any adjustments in the previous stage, the manufacturing can begin. Most likely done by 3D printing, although the project leader can decide what material would be preferable when it comes to this stage. This stage will also mean the motorcycle will now use the component, if there’s any benefits compared to the inlet stacks used currently on the motorcycle.
[bookmark: _Toc182771099]Areas of Concern
During the development of the intake stacks, there will be a lot to look out for in terms of issues, or areas where issues may arise. One of the issues will be the strength of the component, and the other could be the integration with the engine.
[bookmark: _Toc182771100]Strength
When it comes to developing a part that is used from the moment the motorcycle is started until the engine is turned off, the stacks have to be able to withstand a lot, the main issue to look at will be the strength of the variable system, if we use hinges or some smaller rods to push and pull the stacks, we need to ensure we make them as strong as possible, because if they fail, the air pulled into the engine will be stuck at one rate which will not allow for maximum efficiency. One way to mitigate this issue would be to use carbon fibre, which is extremely strong and lightweight, however very expensive. This will be sorted in the prototype testing phase, allowing us to trial different techniques on how the inlet stacks will expand and retract accordingly.
[bookmark: _Toc182771101]Integration
The reason integration could be an issue is as simple as it doesn’t work with the engine. Whether it doesn’t allow enough air, or the variable system doesn’t work as intended, we need to ensure that we take previous intake stacks available to us and make comparisons in sizes, weight, and the general way it works. Dragging air into the engine will not be an issue, more so can we reach that 5% efficiency increase the project leader wants by the final adjustments stage. Using calculations, and physical testing, like CFD tests. We can ensure that there will be an increase in flow, and that the stacks actually work well with the engine.
[bookmark: _Toc182771102]Equipment
During these stages of development, there will be a lot of different equipment required to complete the tasks we are performing. Below is a table with all the specialist equipment I believe will be required in order to complete this group project.
	Equipment Name
	Use of Equipment

	Flowbench
	This is used to test airflow into the engine, we can attach the airbox on an engine block and run tests in order to find improvements of the stacks/see what different sizes of stacks will do.

	3D Printers
	These will be used to actually fabricate the physical component, which will allow us to run tests as stated. These will be impediment to actually having any physical idea on what will be happening whilst using variable stacks.

	Dynamometer
	This will be used to test for engine output efficiency improvements. The project leader would like to see a 5% increase to the overall HP, we can fabricate the stacks and use them on the bike, on the dynamometer to see how they can effect this.

	CAD Software
	This is the backbone of allowing us to generate any physical component. Along with actually designing the part outright, CAD software is capable of showing us potential strain areas and also CFD software is capable of showing us how the air will flow in our new component.


[bookmark: _Toc182771103]Bill of Materials
	Item
	Description
	Quantity
	Estimated Cost (GBP)

	Carbon Fibre Sheets
	For intake stack body
	120 sq. ft.
	£474

	Stainless Steel Fittings
	For connection and joints
	240 pieces
	£948

	Rubber Gaskets
	For sealing joints
	120 pieces
	£192

	Fasteners
	Bolts, nuts, and screws (If necessary)
	600 pieces
	£288

	Paint
	For finishing and protection (If necessary)
	1 gallon
	£31.60



The bill of materials list above would be what I would expect to have the need for whilst making 11 prototypes, and our final complete component. This bill of materials comes to a complete cost of £1,933.60. Whether this list is completely accurate to what we will need is unknown, however, all costs and items used will need to be added together for the official bill of materials once the component is completed, and all testing is done.
[bookmark: _Toc182771104]Conclusion
This plan has presented all facts needed before creating a component. Using Belbin’s model has helped the team know which roles would suit them best, however, because our roles are quite individual, the team will have to exhibit ALL roles on their own, along with working well together if any help is needed. The Gantt chart can be updated and changed if need be, the team will focus on reaching the gateway and milestone set by themselves, and update the Gantt chart accordingly.
[bookmark: _Toc182771105]Reference List
∙ Belbin, The Nine Belbin Team Roles, 2024, https://www.belbin.com/about/belbin-team-roles [Accessed 11/11/24]
∙ NCVO, Belbin’s Team Roles: Understanding Your Team, 2023, https://www.ncvo.org.uk/help-and-guidance/running-a-charity/employing-managing-staff/managing-developing-staff/developing-effective-teams/belbins-team-roles/ [Accessed: 10/11/24]
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All members
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