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1. [bookmark: _Toc182748083]Introduction

As a team, we are designing an active rear wing system that will go on a Morgan Plus 4 which is a car that is not made to have a rear wing making the overall task more challenging. We are doing this because an automotive manufacturer wants to produce a performance version of this vehicle.
The aim of this project is to increase performance of the vehicle, more specifically increasing the downforce and increasing the drag during deceleration. A way we will be able to measure our success will be doing some simulation tests, simulating the vehicles performance before and after adding the rear wing system and using the created scale model/prototype and running test on that.







































2. [bookmark: _Toc182748084]Team Roles and Responsibilities

2.1 [bookmark: _Toc182748085]Roles & Responsibilities

Our group consists of 8 members divided across 5 distinct roles, meaning some roles are shared by more than one person. The roles are:

· Aerodynamics & CFD
· Structural Design (FEA) & Manufacturing
· Control Systems & Mechatronics
· Vehicle Dynamics/Simulation
· Project Management

The first 4 roles (excluding Project Management) are highly interconnected, making clear and consistent communication between groups essential. Making progress in one area depend on the completion of tasks in another area.

2.1.1 [bookmark: _Toc182748086]Aerodynamics

The aerodynamics team for this project consists of Ryan Boardman (2203353) and Catriona Burn (2203239). 
Their first task is to determine whether the Morgan Plus 4 achieves better aerodynamic performance with the roof up or down. They can decide this before and/or after completing their main task as they are responsible for designing a rear wing and conducting simulations, either using ANSYS for CFD analysis or utilizing the university’s wind tunnel with a scale model.


2.1.2 [bookmark: _Toc182748087]Structural Design (FEA) & Manufacturing

The structural design and mechanics team consists of myself, Tomos Cole (2205508), and Joe Howard (2100922). 
Our role is to take the aerodynamics team's design and create it in SolidWorks, ensuring it complies with the project’s regulations, and it implements everything the aero guys want in the design. We will perform FEA testing, likely in SolidWorks due to our prior experience, and research materials to select the most suitable option for the component. Finally, we will scale the design to produce a prototype for wind tunnel testing

[bookmark: _Toc182748088]2.1.3 Control Systems & Mechatronics

The control systems and mechatronics team, Connor Casey (2103540) and Charlie Jones (2103718).
They are responsible for selecting components for both the full-scale and prototype designs of the rear wing system. They will work with various data-handling and programming tools, along with a list of university-provided parts to support their work. Their primary task is to develop control algorithms to achieve the project's goals, including wing movement functionality. Additionally, they have access to Arduino I/O devices to assist in their development process.

2.1.3 [bookmark: _Toc182748089]Vehicle Dynamics/Simulation

The Vehicle Dynamics/Simulation role is handled by Munty Rahman (2112520), with others available to assist if needed. 
His tasks include understanding aerodynamic forces to optimize performance, using point mass modelling for initial analysis and developing a testing plan that ensures consistency and to validate simulated data using a software called OptimumLap.

[bookmark: _Toc182748090] 2.1.5 Project Management

The project management role is handled by Chloe Rees (2218480).
She will oversee time, resources and overall group organization. Here responsibilities include recording meeting minutes, ensuring team productivity and managing the budget and cost projections.
2.2 [bookmark: _Toc182748091]Skills & Personality

2.2.1 [bookmark: _Toc182748092]Belbin’s Categories

The first category is Implementor. An implementor is well organised and predictable. They take simple ideas and make them work. A downside to an implementor is that they can be slow when doing things.

The next category is Coordinator. A coordinator is a more leader type person who helps make sure everyone completes their task. This person can be seen as controlling but has good intentions. Then it’s the shaper. 

A Shaper is a person who has lots of energy and is constantly challenging others to keep moving forwards with what they are doing. They do not care if they come across insensitive or not.

The next category is Plant. This is a person which solves difficult problems using original and creative ideas. Communication may be relatively poor and may miss/ignore a few details. 

Next up is the Resource Investigator. This is a person who has energy and uses it with others to create new ideas and possibilities. They are good at networking so their communication is good, but they can be too optimistic and may lose their energy quickly.

Another category is the Monitor Evaluator. They see the bigger picture unlike others, they think carefully and accurately about things. Their lack of energy leads to their inability to inspire others.

Then is the Team Worker. This is a person who thinks about everyone in the team, they are a good listener, but they have problems making decisive decisions.

The final category is the Complete Finisher.  This person makes sure everything is completed, and they ensure everything is going well. Their trust issues leads to them worrying too much about the minor details.


2.2.2 [bookmark: _Toc182748093]Self-Assessment

Using the Belbin’s model, I have been able to find out what my skills & personality determines as what categories I am good at and what categories I am not therefore need to improve in.

	Category
	Implementor
	Coordinator
	Shaper
	Plant
	Resource Investigator
	Monitor Evaluator
	Team Worker
	Complete Finisher

	Score
	12
	4
	15
	4
	5
	9
	10
	13

	Average
	High (66-85%)
	Low (0-33%)
	High (66-85%)
	Low (0-33%)
	Low (0-33%)
	Average (33-66%)
	Average (33-66%)
	Very High (85-100%)


Table 1- Personal Belbin's Model Table

My results show that I am well organised and can take basic ideas and create something out of it but I am slow at doing so. It means that I am challenging others to continue moving forwards and making progress and can come across a bit insensitive and that I make sure everything gets done and everything goes well. 
But I am also not such a good leader, I am not good with coming up with creative and original ideas and that I am not a good networker.


For my role (Structural Design (FEA) & Manufacturing), I should be a detail-orientated person with a strong ability to break down complex problems.
 I must be able to pay close attention to the technical regulations and design specifications because I am tasked with creating the design of the rear wing on SolidWorks.
 I also must be good at communicating and collaborating because my role requires synthesizing feedback and integrating initial drawing and input from others to create a cohesive design. Specifically, with those in charge of the Aerodynamics and the Control Systems & Mechatronics parts of the project.



















3. [bookmark: _Toc182748094]Overall Group Tasks
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Table 2 - Group Tasks Table

Figure 3 above shows the chart that the team made together. This chart was used to help make the Gantt chart. 










4. [bookmark: _Toc182748095]My Tasks

	Task 1
	Create the CAD design of the wings and support struts

	Description
	To complete this task I will need some initial designs from the aero guys so that I can create some CAD models on SolidWorks implementing the aerodynamic features they want on the wing.

	Assigned To
	I will be leading this task with Joe Howard helping because we are aiming to have more than one design made.

	Start & Finish Dates
	11th November 2024 – 2nd December 2024

	Hours + Meeting Hours
	42 hours + 6 meeting hours

	Duration
	21 days


Table 3- Personal Task 1 Table
	Task 2 
	Run tests on CAD designs 

	Description
	This includes stress, validation, fatigue and some material testing. These tests will be done on the wing and support strut designs made in task 1.

	Assigned To
	I will be leading this task with Joe Howard helping because we will have more than one design to run tests one and a couple of material to test out.

	Start & Finish Dates
	3rd December 2024 – 10th February 2025

	Hours + Meeting Hours
	76 hours + 10 meeting hours

	Duration
	38 days


Table 4 - Personal Task 2 Table
	Task 3
	Adjust the CAD designs 

	Description
	This will be some little adjustments to the CAD designs after analysing the results from testing in task 2 so that we are able to get as much performance out of the wing as possible.

	Assigned To
	I will be leading this task too with Joe Howard helping because at this point we should still have more than one design.

	Start & Finish Dates
	10th February 2025 – 17th February 2025

	Hours + Meeting Hours
	14 hours + 2 meeting hours

	Duration
	7 days


Table 5 - Personal Task 3 Table
	Task 4
	Select a final material for all components

	Description
	This includes analysing the data from the material testing from task 2 and referring to the material research that was done by Joe Howard before task 1 was started.

	Assigned To 
	I will be helping Joe Howard out with this as he is leading this task.

	Start & Finish Dates
	10th February – 12th February 2025

	Hours + Meeting Hours
	4 hours + 2 meeting hours

	Duration
	2 days


Table 6 - Personal Task 4 Table







	Task 5
	Produce a prototype of the wing

	Description
	This will include us going down to the workshop and using some of the machines/equipment available to us to create the prototype. E.g. a 3D printer.

	Assigned To
	Joe Howard will be leading this task while I help out with it.

	Start & Finish Dates
	25th February 2025 – 3rd March 2025

	Hours + Meeting Hours
	12 hours + 2 meeting hours

	Duration
	6 days


Table 7 - Personal Task 5 Table

Total hours – 148 hours + 22 meeting hours = 170 hours going into the 5 tasks listed above.

This value for hours does not include the hours that will be spent preparing the presentation for the initial VIVA and the hours we may need for extra group meetings. Also does not include the hours going into the report and the hours going into the final VIVA presentation.


[bookmark: _Toc182748096]4.1 Preliminary Bill of Materials

	Material
	Cost range of Material

	Carbon Fiber
	$150 - $540 varies with how much you want (£118 - £355).

	Aluminium
	$12 - $20 varies with the length, weight and how much you want (£10 - £16).


Table 8 - Bill Of Materials Table
Carbon - https://www.fibreglast.com/product/Prepreg_3K_2x2_Twill_Weave_Carbon_03101 
Aluminium - https://www.speedymetals.com/pc-81-8375-61sh050.aspx 


[bookmark: _Toc182748097]4.2 Equipment Needed

Software’s – I need SolidWorks and ANSYS so that I can create the CAD designs for the wing and support struts. I also need these software’s to run simulations on the designs made.

3D printer – So I can create a scaled down model of the design we have made and can then put it in the wind tunnel to do some tests.









5. [bookmark: _Toc182748098]Milestones

1. Come to an agreement with role selection.
2. Create initial designs.
3. Aerodynamic research 
4. Materials research
5. Create CAD designs implementing the aerodynamic research
6. Create the presentation for the interim VIVA
7. Practice for the interim VIVA
8. Complete the interim VIVA
9. CFD testing
10. Stress, validation and fatigue testing of the wing and struts
11. Material testing
12. Control Systems designed
13. Control Systems completed and tested
14. Implements the control systems into the design and make sure it works
15. Build the prototype
16. Vehicle simulations complete
17. Finish the group report (should have been started along the way)
18. Create the presentation for the final VIVA
19. Practice the final VIVA
20. Complete the final VIVA


5.1 [bookmark: _Toc182748099]Gateway Objective

A gateway objective for my role is to develop the CAD design for the rear wing and its support struts. To achieve this, I must deliver a complete CAD model that integrates both the aerodynamic team's design requirements and the mechatronics team’s control systems. The design must prioritize aerodynamic efficiency, structural integrity, and compliance with technical regulations. This will require ongoing collaboration with both teams to ensure all components are aligned for optimal functionality and seamless integration. My goal is to achieve a performance improvement of more than 15% overall.














6. [bookmark: _Toc182748100]Areas of Concern


The first area of concern is coordination between teams. 
I am concerned about this because the rear wing and support strut design require collaboration between three teams (aerodynamics, structural design, and mechatronics). Any miscommunication or delays in sharing information could jeopardize the project, given the tight timeline and the interdependent nature of tasks.
For example, if the aerodynamics team doesn’t clearly communicate their goals, the structural design team may create a design that doesn’t meet aerodynamic performance targets. Similarly, delays in receiving control system specifications from the mechatronics team could prevent integration with the CAD design, forcing revisions and wasting valuable time.
By maintaining open lines of communication and setting clear deadlines, the likelihood of miscommunication or delay will be minimized.


The second area of concern I have is data accuracy and interpretation which is crucial to ensuring the reliability of the final design.
I am concerned about this because all the data is being simulated through FEA and CFD simulations on SolidWorks and ANSYS. Which rely on assumptions and simplifications. If the assumptions are not fully representative of real-world conditions, then the results can be misleading. 
Due to the data only coming from simulations, there is an over-reliance on simulation results and therefore due to the number of tests, it will be difficult to spot inconsistent data if there is any.
Using simplified models for initial testing and doing cross-validation with different simulation softwares, the concerns over data accuracy will be reduced.









7. [bookmark: _Toc182748101]Gantt Chart
[bookmark: _Toc182748102]7.1 Gantt Chart for my role (structural)
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Figure 1 - Personal Gantt Chart Screenshot
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Figure 2 - Full Personal Gantt Chart


















7.2 [bookmark: _Toc182748103]Gantt Chart for Whole Group  
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Figure 3 - Whole Group Gantt Chart
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Task Hours Start Finish Duration
Group Allocation 6 7/10/24 9/10/24 3 Days
Risk Analysis 16 7/10/24 15/10/24 8 Days
Initial sketches 56 14/10/24 11/11/24 28 Days
Study of Regulations 14 7/10/24 14/10/24 7 Days
Aerodynamic Research| 84 14/10/24 25/11/24 42 Days
Materials Research 2 24/10/24 25/10/24 1 Day
CAD Design 42 11/11/24 2/12/24 21 Days
Stress Analysis 76 3/12/24 10/02/25 38 Days
CFD and Aerodynamic 28 10/02/25 24/02/25 14 Days
Tests
Prototype Production 12 25/02/25 03/03/25 6 Days
Prototype Assembly 12 25/02/25 03/03/25 6 Days
Wind Tunnel Testing 14 03/03/25 10/03/25 7 Days
Component Selection :73 21/10/24 01/12/24 41 Days
Control systems design| 84 02/12/24 13/01/25 42 Days
Produce software + 34 24/02/25 10/03/25 17 Days
control systems
Test Code and control 8 10/03/25 14/03/25 4 Days
Systems
Tuning of system 6 14/03/25 17/03/25 3 Days
Vehicle Simulation 222 3/12/24 24/03/25 111 Days
Tests
Project evaluation 20 18/03/25 28/03/25 10 Days
818 7/10/24 28/03/25 172 Days

Total
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ASSIGNED

TASK Leading. 0 PROGRESS START END
Software Tasks
Create Wing designs Tomos Tomos &Joe | 50% November11,2024  December 2,2024
Create support strut design Tomos Tomos &Joe | 50% November11,2024  December 2,2024
Adjust CAD design after testing Tomos  Tomos &Joe 0% February 10,2025 February 17,2025
Prototype Production Joe Joe & Tomos. 0% February 25,2025 March 3,2025
Prototype Assembly Joe Joe & Tomos. 0% February 25,2025 March 3,2025
Simulation (FEA) Tasks
Stress Test wing designs Tomos  Tomos &Joe 0% December 3, 2024 February 10,2025
Validation test wing designs Tomos  Tomos &Joe 0% December 3, 2024 February 10,2025
Fatigue test wing designs Tomos  Tomos &Joe 0% December 3, 2024 February 10,2025
Run tests on support strut designs. Tomos  Tomos &Joe 0% December 3, 2024 February 10,2025
Run tests on different materials Tomos  Tomos &Joe 0% December 3, 2024 February 10,2025
Materials
Materials Research Joe Joe 100% October 24,2024 October 25, 2024

Select Material from tests (for all components) Joe Joe & Tomos 0% February 10, 2025 February 12, 2025
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