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We have been tasked to complete a group project within groups of eight, with the aim of the project task to design and produce an ‘Active Rear wing’, specifically to fit on a ‘Morgan Plus Four’ car which we have been given as the car to work towards. We have been provided with several regulations and specifications of which we have to follow when design the wing. These regulations or aspects such as the maximum total mass for the final full-scale design is 60kg, and we have been given a costing limit of £10,000 for theoretical design of materials, assuming all labour costings are free for this projects production aspects. There a various set roles given to us for the project, these areas consist of: 
· Aerodynamics & CFD
· Structural Design (FEA) & Manufacturing
· Control Systems & Mechatronics
· Vehicle Dynamics/Simulation
· Project Management
Each of the 8 members of our team have been assigned a role between each of these specific areas listed above, below is a list of our team members and associated roles:
· Matthew (Myself) - Structural Design (FEA) & Manufacturing / Vehicle Dynamics
· Conor - Structural Design (FEA) & Manufacturing / Control Systems
· Alex C - Structural Design (FEA) & Manufacturing / Project Management
· Alex W – Mechatronics / Manufacturing
· Scott – Control Systems / Vehicle Dynamics
· Ollie – Aerodynamics
· Nathan – Aerodynamics
· Dylan – Vehicle Dynamics / Simulation
Below is a table filled out by each member of the team to display their own roles and responsibilities:




	Name
	Roles
	Responsibilities

	Dylan Brierley
	Simulation & Vehicle Dynamics
	To build an accurate simulation model and run effective simulation tests to evaluate new designs to see the difference in performance.

	Matthew Starke
	Structure
	To follow up from Aero teams results to provide a suitable structural base for the wing. Taking forces and regulations into account.

	Scott Holden
	Simulation & Control Systems
	Determine sufficient electrical systems and code needed to operate rear wing as decided by the team. Develop filters within the system in order to operate the wing within pre-determined parameters (Initial parameters will be based on speed, with the idea of using additional sensors to maximise the wing under different loads)

	Ollie Wilson
	Aero
	To provide a base CFD run with appropriate data, to develop the shape of wing and test using CFD, Provide accurate data that match’s the wind tunnel.

	Alex Cook
	Project Manager & Structure
	Project manager role - Ensure the team meet the specified deadlines, work effectively and maintain good communication throughout the project.               Structural role - Aid in the design and FEA testing of the wing supports along with taking on the prototyping and additive manufacturing of the scale model. 

	Alex White
	Control Systems and Mechatronics
	To design the code and electrical wiring/motors required to automatically operate the active rear wing via the motors based on factors such as G-force and speed. Look into best type of mechatronics to use for the wing.

	Connor Jenkins
	Structure
	Conduct a structural analysis and design a durable mounting system for the Morgan Plus Four’s rear wing, using SolidWorks and Ansys to optimise integrity and select suitable materials.

	Nathan Evans
	Project Manager & Aero
	Design a rear wing using research and theoretical knowledge. 
Producing a CAD model of the Final Design to all departments. 
Test iterations/final design of the rear wing in the wind tunnel to ensure CFD is correct 
Deliver accurate data to all departments regarding the performance of the rear wing.






I believe the specific personality traits required for my role are aspects such as:
Creative – Making sure the structural design of the Wing is appropriate to both the spec and the Aero team’s suggestions. Whilst making sure it is unique to display thought has gone into the design choices.
Resource investigator – Making sure all relevant aspects can be explored, rather than just settling with the first idea or plan. Researching relevant aspects of build and design properties to finalise with an all-round unique but efficient rear wing.

Further, with Reference to Belbin’s Model, I believe this testing method for myself was good due to its purpose and nature. Belbin's Team Roles Model is a framework developed by Dr. Meredith Belbin in the 1970s to understand how individuals behave in teams. It identifies eight distinct roles that people tend to adopt based on their personality traits and work preferences. 

The Eight distinct categories are displayed in the table below, relating my personal score against an appropriate score best fit for my chosen role.
	Belbin’s 
Category
	Implementer
	Coordinator
	Shaper
	Plant
	Resource Investigator
	Monitor Evaluator
	Team Worker
	Complete Finisher

	My score
	9 - Average
	10 - Average
	5 - Low
	4 - Low
	9 - Average
	8 - Average
	12 - Average
	13 – Very High

	Best fit score for my Role
	10-12
	8-10
	4-6
	5-8
	7-9
	8-10
	11-13
	8-10




I believe that my results above when comparing to suitable best fit scores for my role show that I am well suited for my chosen role. MY scores in mainly in line with the best fit scores with just 1 or 2 anomalies such as ‘Complete Finisher’ and ‘Plant’. This can just be down to having small traits that follow other roles as well as my chosen role.
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	Group Tasks  
	Duration 
(Hours)  
	Start Date  
	Finish Date  

	Allocating roles and responsibilities to each group member. 
	3 
	30/09/2024 
	14/10/2024 

	Consolidate a communication platform to ensure all information associated with the project is conveyed accurately. 
	3 
	30/09/2024 
	4/10/2024 

	Familiarising the group with the regulations associated with the project. 
	4 
	7/10/2024 
	21/10/2024 

	Begin the initiation phase of the project. Using initial ideas begin producing a plan for different wing concepts and mounting solutions. 
 
	8 
	21/10/2024 
	25/10/2024 

	All departments begin listing tasks involved with each specific role that need to be completed throughout the project. 
	8 
	28/10/24 
	4/11/2024 

	Software related to each role (i.e. FEA, VI Grade and ANSYS). Begin the initiation process by generating ideas for each role. 
	8-15 
	14/10/2024 
	4/11/2024-18/11/2024 

	Reconvene and discuss work and ideas completed by each department. Ensure that all ideas are considered. Summarise and discuss further the route/idea the group wants to develop towards. 
	8 
	18/11/2024 
	22/11/2024 

	Each department produces work to be organised into a presentation for the interim VIVA. 
	20 
	25/11/2024 
	10/12/2024 

	Evaluate and review all work completed prior to assignment and VIVA submission. 
	20 
 
	10/03/2025 
 
	28/03/2025 
 

	Pre-presentation meetings to ensure all aspects of the project are understood before the final VIVA and all departments have work presented. 
	20 
	17/03/2025 
	30/03/2025 
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As mentioned above, my role within the team is in the structural and design department. This will therefore mean I, along with Connor and Alex C, will be responsible for making sure the active wing is structurally suitable for the Morgan. We will receive a wing design form the Aero team which they will have designed based on their research and CFD runs to create the most optimal wing profile to combine with the morgans aerodynamic characteristics. My role will be to then take this profile and make sure it can structurally withstand the forces being applied to it, such as downward and backward wind force when the car is being driving. To do this I can specialist FEA software through the CAD modelling package SolidWorks, which the aero team will be using to create our initial CAD model.
	Personal Tasks
	Task Timings

	Regular Group meetings every week – 2 Hours a Week
	48 Hours for all group meetings
Starting 30th October 2024
Total = 48 Hours (by the end of whole project).

	Come up with initial Ideas for the wings structural design.
	8-12 Hours
Total = 60 Hours 
Starting 7th October 2024

	Learn FEA Software on SolidWorks or Ansys to be able to perform FEA tests.
	15-20 Hours
Total = 80 Hours 
Starting 21st October 2024

	Identifying appropriate materials for the wing, for both design and functional reasons. Lightweight carbon fibre will be good for weight, but will it withstand our forces. This is what are FEA runs can tell us and display how much carbon fibre we may need to be structurally viable for constant forces being put upon it.
	8-12 Hours 
Total = 92 Hours 
Starting 4th November 2024

	Present Group Viva
	1 Hour 
Starting W.C – 9th December 2024
Total = 93 Hours

	When I have received the base Aero model, I can start running FEA simulations to Identify any possible weaknesses.
	8-12 Hours 
Total = 105 Hours 
Starting 6th January 2025

	Help towards the wing mount structure with other members of the structural team. Creating a design and mechanism that the control team can use motors etc to operate.
	10-12 Hours
Total = 117 Hours 
Starting 20th January 2025

	Run further FEA on the wing mount system with the win.
	8-12 Hours 
Total = 129 Hours 
Starting 27th January 2025

	Optimisation of Wing designs and FEA towards final design and prototype
	15- 20 Hours 
Total = 149 Hours
Starting 17th February 2025

	Present final group viva with final designs and prototype
	1 Hour
Total = 150 Hours
Starting W.C – 1st April 2025
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	Materials needed
	Costing

	Carbon Fibre sheeting for the wing plane.
	Average costing a carbon fibre sheeting is £12 for a 250mm x 320mm sheet. We would need to work out roughly how much we would need in order to get an exact costing estimate. (Easycomposities.co.uk)

	Aluminium Sheeting for wing plane
	Average costing for a 2000mm x 1000mm x 1.2mm thick - aluminium sheet is £72.00. This a much larger piece than how the carbon fibre would come, therefore although the larger cost on the face of it, this material would work out cheaper overall for our required amount. (Themetalstore.co.uk)



Specialist Equipment required for the project
There will be multiple pieces of special equipment and machinery needed to complete this project in the best way we can, this equipment has been listed below.
· 3D printers – in order for us to produce a scale model of our wing, with our wing and the provided car in order for us to display our model and use for testing in the wind tunnel.
· Wind tunnel – We will need use of a small-scale wind tunnel to perform various testing our of initial and final designs of our wing, to ensure we have designed with optimal active rear wing characteristics.
· Professional software – SolidWorks/Ansys – We will need access to professional software such as SolidWorks and Ansys in order to create our design in CAD, along with test it in CFD and FEA principles.
· Control system equipment such as motors and Arduinos – We will need access to certain control system equipment to allow us to make this active wing, active and functional as expected and as designed for.
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	Milestone
	Time in project 

	Create an initial design and thought process at the start of the project.

	Within the first few weeks after everyone has been assigned their roles and first phase work has begun. Completed by: 14/10/24

	Run a CFD of the Morgan car to see how it performs aerodynamically prior to a rear wing, this will allow us to design the active wing accordingly and choose whether we want to run roof up or down with our wing.
	This can be done during the initial design phases due to the final already given to us and no designing required. Completed by: 18/10/24

	Designing our initial design in CAD to bring this design to life visual to check if we want to change anything before aero testing.

	This would start roughly 8-9 weeks into the project, after we have finalised as a group the design. Completed by: 09/12/24

	Creating our interim VIVA presentation with all our ideas and progress so far in the project.
	This should be started as soon as possible and added to as we go along. Completed by: 09/12/24

	Present our presentation at our interim viva, discussing our ideas and progress, backing these ideas with facts and reasoning.
	This is scheduled for some point on the week commencing: 9/12/24. Completed by 13/12/24

	3D printing our chosen initial design
	This could be done hopefully around 14-15 weeks into project. This will allow us to have a visual on the initial design. Completed by: 20/01/25

	Potential wind tunnel test of initial design on car.
	This could be possible around the 15 week mark of the project, allowing us to have base to work from and see if and what changes may need to be find before we reach our final aerodynamic design. Completed by: 20/01/25

	Using the CFD data, test the Morgan performance using VI grade
	This will be completed by the Control part of the team, a vital simulation to test the morgans capability. Completed by: 20/01/25

	Analyse the rear wing profile in FEA, locate weaknesses and redesign in accordance
	This will be completed by the Structural part of the team, again a vital process to ensure our wing is substantial for real life use on the Morgan. Taking all forces into account. Completed by: 03/02/25

	Test final design of the wing in the wind tunnel and compare to the CFD data
	The Aero team will complete this to ensure our final design is working as expected. Completed by: 03/02/25

	Create the presentation for the final VIVA and present it
	Finally finishing off the project by presenting our final design in the VIVA presentation. Completed by: 04/04/25
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I believe my gateway objective for my area of the project will be conducting FEA (Finite Element Analysis) on the rear wing profile and structure mounts. This is due to its vital responsibility in ensuring that the wing and wing mount structure design is flawless when it comes to the load forces being place upon it in real life scenarios.
To conduct Finite Element Analysis (FEA) on the active rear wing for the Morgan, the process would involve a combination of aerodynamic, structural, and dynamic simulations. This analysis gateway would help assess the wing’s performance under various operating conditions and ensure it meets the necessary safety, strength, and efficiency requirements. Here’s how the gateway for conducting FEA on an active rear wing might look:
1. Define Objectives and Parameters
Identify the primary goals of the FEA, such as maximising downforce, minimising drag, maintaining structural integrity, and optimising weight.

2. Set Up the CAD Model and Mesh Generation

Create a detailed 3D CAD model of the wing and its components, including the wing structure, mounts, actuators, and any connecting mechanisms to the chassis. – This will initially be done by the Aero team for the base wing profile design, and then developed upon with the mounts etc.

3. Define Boundary Conditions and Load Cases
Import aerodynamic pressure distributions from Computational Fluid Dynamics (CFD) simulations or use simplified loads based on wind tunnel or track data. These loads vary depending on speed and angle of attack. – This data will be supplied by the aero team when they have run base CFD runs on the Morgan, along with runs of their chosen wing profile design.

4. Run Static Structural Analysis

Perform a static structural analysis to assess the deflection, stresses, and strains on the wing.

5. Fatigue and Durability Analysis
Apply fatigue analysis, especially on critical points like mounts, actuators, and pivots, to predict the wing’s lifespan under typical loading cycles over the vehicle’s expected operational life.

7. Verification and Validation
Cross-reference the FEA results with CFD or wind tunnel testing to ensure consistency in aerodynamic performance.
I believe this FEA gateway provides a systematic process for designing, analysing, and optimising an active rear wing, ensuring it meets both aerodynamic and structural performance requirements.
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I believe one main area of concern in my part of the project could be getting provided incorrect data for my FEA simulations, this could cause us to get false results for our wing strength and therefore leading us to a failed product in production when the real time aerodynamic forces come into play that we may not have accounted for in testing. 
To help mitigate this issue occurring we need to make sure communication is clear and effective amongst the Aero team creating these figures, and my area in the structural team so we gather and use the correct data for our FEA tests. Also, double checking the numbers seem logical and appropriate before being put to test can further help mitigate this issue.

Another area of concern in my part of the project could be when designing the physical mounting points of the wing and attachment to the car. The Morgan has an aluminium bonded bodywork with relatively thin panels for mounting, I will therefore need to decide if we need additional support under the car panels to then bolt our wing to that. This could cause co9ncern by having to make sure even any additional structural strength is still enough for our level of force being produced by the wing.
To help mitigate this issue occurring I need to make sure that the FEA and CFD data we gather in the group is good and accurate for me to base off when designing the mounting points and relative structure.














[bookmark: _Toc182738328]Gantt Charts
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