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1. [bookmark: _Toc182482074]Introduction


In this assignment it is necessary that a report that is written based on the group project that is being undertaken throughout the year. This report will cover and discuss multiple areas within the group project.  It will be used to show the planning and responsibilities of the group and an overview of my personal contribution to the group and the work that I perform. 

The areas that will be covered go as follows: 
⁃ People’s roles within the group
⁃ Peoples responsibilities within the group
⁃ The personality traits of my specific role within the project, with reference to the ‘Belbin’s model’. 
⁃ A list of the tasks I undertake whilst progressing through my role in the project, this will include the hours/ time taken to perform tasks, bill of materials required and specialist equipment needed 
⁃ Identifying the significant milestones throughout the project work
⁃ Identifying areas of concern within the group or project work
⁃ Then a summary of the project work at the end of the report, this will include a Gantt chart for the project, along with a detailed plan of my personal responsibilities within the project

The end goal of the report is to demonstrate skills with recognising the management side of engineering such as accounting, costing, planning and monitoring along with understanding the importance of workforce motivation and team dynamics.



	


2. [bookmark: _Toc182482075]Group roles

Within the group project there are multiple roles that are to be assigned to each member. Each role being just as important as the other as they all combine to help with one-another’s progress with the project. The roles have been assigned through a way of self-volunteering, based on what each individual person would like to do accepting the work at hand and the responsibility within the group. The roles consist of a variety of jobs and tasks such as aerodynamics and design along with simulation and electronic/mechatronic engineering, furthermore there is a allocated project manager that will keep track of timings of meeting and work done, along with making sure morale is high in the group.
2.1 [bookmark: _Toc182482076]– Belbin’s model 
The group has each also done a Belbin’s model test to each get an understanding of personality traits for the roles. For example, a ‘coordinator’ trait may seem like your typical team leader and ‘resource investigator’, ‘plant’ and ‘specialist’ may seem like your typical hard workers especially in their certain areas and can be trusted to achieve their goals within their role.

2.2 [bookmark: _Toc182482077]– List of members and their roles
The group going forward consists of:
⁃ Ryan Boardman (Me) (aerodynamics)
⁃ Cartriona Burn (aerodynamics)
⁃ Charlie jones (mechatronics and control systems)
⁃ Connor Casey (mechatronics and control systems) 
⁃ Munty Rahman (vehicle simulation)
⁃ Chloe Rees (project manager)
⁃ Tomos Cole (Structural design) 
⁃ Joe Howard (Structural design)
2.3 [bookmark: _Toc182482078]– My role and personality
Particularly for my role it is fundamental that I am dedicated and enjoy my work with the ability to see the work through to the end despite how long of a process it can be. It is also necessary that I can solve problems that I face along the way, along with working well with my team. With referencing to the ‘Belbin’s model’ the main characteristics that would fit me would be ‘shaper’, ‘finisher’, ‘plant’, ‘specialist’ and ‘team worker’. 



[bookmark: _Toc182482079]3.0 – List of group tasks
The group has been split into certain particular jobs. All the jobs that have been mentioned previously have select people allocated to them. Everyone in the group will have tasks to complete and progress with throughout the time of the project and will have to be aware of timings of how long these tasks take to undergo, whilst also working in conjunction with other members of the group and with their timings with when they can do specific tasks based on the progress with the other areas. 
· Aerodynamics – Will oversee and have the responsibility in anything aero-based when it comes to design, this includes the overall look and shape of the wig and wing profiles based on research and development tactics along with simulation data that has been gathered. 
· Mechatronics ad control systems – In charge of the coding and functioning of the active aero system, this will be through the use of computing software such as MATLAB and Simulink. They will work in unison with the aerodynamic group on when the activation is necessary and how much extra angle of attack is needed based on travelling speed and aerodynamic loads. 
· Vehicle Simulation – Have the responsibility of running simulations and gather data of the car going around a circuit this will be done through the use of software such as MOTEC and such. This will be useful for the aerodynamics team who will use that data to base the design off the results. 
· Project Manager - Has the responsibility of overseeing the entire project and each group to see progression and the work being done. Furthermore, they will be in charge of keeping track of times and making sure the group stays on track.
· Structural design – Have the role of implementing the mechatronics and the most efficient way to do so for the design of the wing. They will ensure that it works as well as it should, and it achieves what the mechatronics and the aero teams set out to do. They will also be overseeing the materials choices and the best actuator position and types of actuators we use for the system. 

[bookmark: _Toc182482080]3.1- List of task timings
Each group will have to consider timings in order to keep on track and keep a good workflow. Overall the group will have around 200 hours for the whole project. 
· Aerodynamics – will be around half if not more dependent on simulation and research  (~100-150 hours*)
· Mechatronics – ( ~50-120 hours)
· Vehicle simulation -  ( ~20-100 hours)
· Project management – will see over the whole thing all the time ( ~200 hours)
· Structural design  – ( ~50-150 hours)
**(All times are estimations based on the tasks at hand in each job role)**

[bookmark: _Toc182482081]4.0 – Personal Tasks 
In the case of my particular job which is the aerodynamics side of things, I will need to use various computer aided software to contribute my part to the project. These computational aids include the likes of ‘SolidWorks’ for CAD design which will be the way the initial 3D design will be made. Using the CAD software, a multitude of designs will be created. This is because there are many solutions to go about the wing design with each of the designs having different characteristics. Another software being used will be ANSYS 16.2, this software is for the Computational fluid dynamics section of the job. Using this software, it will allow us to see the airflow over the main body of the Morgan plus 4. From that information it will allow us to understand which of the wing types we can use and test on the Morgan. By implementing these different wing types onto the car and imputing it into ANSYS this will allow us to see which wing will work best based on the aero body of the Morgan. What we will be looking for is what provides the best downforce to the rear of the car. The ANSYS will also allow for us to see the effects the active rear wing has on the car, for example the change in drag when the increased angle of attack is activated under braking. Based on the results we will choose the best possible wing for the car. 

These tasks will take a number of hours that will have to be split and segmented better to make for better time management when undertaking these tasks. In total we will be aiming for about 200 hours for the whole project with all of us combined, however we expect around half or just over to be spent on the aerodynamic portion of the project. 

⁃ SolidWorks CAD design ~ 30 hours (includes fine tuning elements based on simulation data)
⁃ ANSYS CFD simulation ~ 40-50 hours (includes simulating different designs and also any changes made to current designs) 
⁃ 3D printing ~ 10 hours (possibility for multiple models if resources allows it) 
⁃ Wind tunnel testing 3D printed model ~ 5-10 hours (Dependent on how many models are available and types of angle of attacks we test)

[bookmark: _Toc182482082]4.1 – Specialist equipment
For the tasks that need to be undertaken in my role of the group project a range of specialist equipment is required. These pieces of specialist equipment consist of ANSYS which is the software required for CFD analysis on the wing profiles and wing designs, SolidWorks which is another software used for the CAD side of the project which is used so we can make the initial 3D design. A 3D printer is needed this will be used to create a scale down version of our wing design and profiles. The small-scale wind tunnel in the lab room, this will be used for testing the aerodynamic efficiency of the small scale 3d printed wing design.


[bookmark: _Toc182482083]4.2 – Bill of materials 
An important part of the process is materials and choosing the correct ones. For this as a group we have chosen the most likely options for our part, whilst doing this we also considered things like cost etc. 
· Carbon fibre, as its very light and durable and will provide for a good option, despite this it is very expensive, at around £599* per KG, so it will have to be used sparingly. 
· Aluminium – a light metal that has quite high strength and durability and can provide for good support and structure for the wing. Also, this material comes quite cheap at £25 per KG. 
· Titanium – the heavier and denser of the materials chosen and the weakest, also at around £161 per KG it is also not the cheapest, therefore we may use this material the least and maybe only in small amounts where necessary. 
[bookmark: _Toc182482084]5.0 – Project Milestones
During the project a numerous number of milestones have been set, this is to ensure the team stays on track with jobs to achieve goals and make progress to the final part of the project. These milestones have been set for each task at hand and are based around the type of work being undertaken for each part of the project. Milestones for the aerodynamics part of the project will consist of getting an overall design decided on and complete, this includes things such as sketches or 3D CAD designs. Furthermore, it will include doing simulations such as CFD on the design elements, this will help when it comes to progressing in the project as it deepens our understanding of the wing creation. For the vehicle simulation group milestones will be getting a full track simulation done to provide data for the team which will benefit multiple areas of the group. Milestones for the mechatronics group will be learning how to use Simulink and MATLAB along with generating a functioning code along with a Simulink circuit simulation that works in unison to that code. The mechanical group will have milestones such as, figuring out ways of implementing the actuators, and even choosing the types of actuators to use, then focusing on the full implementation along with the aerodynamics group to come to a final decision on the overall design. Project management milestones consist of organising meetings when possible, keeping track of timings and what people’s tasks are, along with finalising these monitoring’s on a Gantt chart for the group. 
[bookmark: _Toc182482085]5.1- Personal gateway objective
A gateway objective for me would be optimising a stable balance and aero efficiency on the wing element and overall design through the means of simulation by using CFD software and Wind Tunnel information. 


[bookmark: _Toc182482086]6.0 – Areas of concern
Within this segment I will discuss two of the possible concern areas that lie within my part of the project. One area is that the optimum performance and efficiency will be found, meaning it won’t be at the best of its capabilities. To avoid this I could put more work into the design phase of the wing and finding the right and best possible aerofoil model, along with this I could go to further lengths with the CFD simulation phase by putting more time and effort into it. The simulation side would have to include doing things such as, doing multiple runs with multiple different types of wing designs. Also doing many iterations of each wing to gather the most data possible to add more consistency and efficiency to the research. 

Another area of concern would be if any of the software and or data files get corrupt, meaning it would severely disrupt any progress being made to the project and that it would mean that a large portion of time and effort could be lost at any point. To avoid this from happening it is important to make sure that multiple save files are made as a backup option, along with avoiding software crashes by trying to not overload the software or try and do things in a different order if it can avoid a potential crash.
[bookmark: _Toc182482087]7.0 – Gantt chart

[bookmark: _Toc182482088]Figure 1 – group Gantt chart
(Double click to open)  
This Gantt chart depicts the overview of the project. It showcases where we currently stand with the project by displaying the time taken to undergo our group tasks and how much progress we have made with them. This helps us track where we are with our tasks, so we end up not falling behind and losing time, this is because we will be able to identify when some tasks rely on the completion of another task from within a different area of the group.

[bookmark: _Toc182482089]7.1 – Final detailed plan of my section
My personal tasks in the group project are as previously mentioned in the report lie within the aerodynamics section of the group. Using sketches and brainstorming ideas we will come up with a preliminary design. Once a design, or multiple has been decided on then using SolidWorks I will then make a 3D model version of the design(s). In unison with the CAD process the beginning of the CFD process will take place, this will include doing test runs on just the standard body morgan plus 4 without a wing, this will help with the further design phase of the wing.  Using CFD, with the wing added, I will do more simulation runs this time gathering more useful information as its with the wing, the data from this will help with future iterations of the wing to get to the most efficient option. From data and research, I will be able to discover the most efficient wing properties I can, which will help better the overall performance of the vehicle. After CFD simulations of the wing and its properties then it will be 3D printed into a scaled down model and tested in the small wind tunnel in the lab room, doing this helps us to compare the data from the CFD simulation to that of the wind tunnel, again this will help for finding the most efficient design for our wing. Amongst my own research I will need to work with the mechatronics guys and decide on the best and most efficient way to implement the active wing elements and how effective it will be, meaning how much angle of attack is necessary when braking and the effects this has on the aerodynamics of the vehicle. 


[bookmark: _Toc182482090]8.0 – References

Belbin.com (no date) The nine belbin team roles, Belbin. Available at: https://www.belbin.com/about/belbin-team-roles (Accessed: 12 November 2024). 
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Project Start  All 100% 07/10/24 07/10/24

Organising Into Roles  Project Management 100% 7/10/24 9/10/24

Identify Project Risks  Project Management 25% 8/10/24 15/10/24

Initial Design Creation  Aerodynamics  &  Structure 60% 14/10/24 11/11/24

Study of Regulations  All 50% 7/10/24 14/10/24

Aerodynamic Profile Research  Aerodynamics  25% 14/10/24 25/11/24

Materials Research  Materials and Structure  0% 24/10/24 25/10/24

CAD Design of Wing  Materials and Structure  0% 11/11/24 2/12/24

Interim VIVA Presentation All of Group 0% 10/12/24 15/12/24

Stress Analysis of Wing  Materials and Structure  0% 3/12/24 10/2/25

CFD and Aerodynamic Testing of Wing  Aerodynamics  0% 10/2/25 24/2/25

Prototype Production  Materials and Structure  0% 25/2/25 3/3/25

Prototype Assembly  Materials and Structure  0% 25/2/25 3/3/25

Wind Tunnel Testing  Aerodynamics  0% 3/3/25 10/3/25

Equipment Selection for Designs  Mechatronics  0% 21/10/24 1/12/24

Generation of Control Algorithms  Mechatronics  0% 2/12/24 13/1/24

Design of Systems Control  Mechatronics  0% 24/2/25 10/3/25

Tesing of Software Code  Mechatronics  0% 10/3/25 14/3/25

Testing of Control Systems  Mechatronics  0% 10/3/25 14/3/25

Tuning  0% 14/3/25 17/3/24

Vehicle Simulation Testing  Simulation  0% 3/12/24 24/3/25

Evaluation of Prototype and Efficiency 

Aerodynamics, 

Mechatronics & Simulation

0% 18/3/25 28/3/25

Final Report Submission All of Group 0%

30/03/25 30/03/25

Final VIVA Preparation All of Group 0%

30/03/25 01/04/25

Final VIVA Presentation All of Group 0%

01/04/25 02/04/25
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