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[bookmark: _Toc1798511333]Introduction
In this document I will be outlining the plan for our group project, in which we are designing an active rear wing for a Morgan. There are 8 of us who make up the group, each with our individual roles and responsibilities.


















1. [bookmark: _Toc466102705]Team Members and Roles
Following our first team meeting we assigned ourselves to the following roles:
	Name
	Role

	Efa Jones
	Project Management

	Harvey Levell and Harvey Hodge
	Aerodynamics

	Tamzin Cooper and Efa Jones
	Simulation

	Hannah Bathgate and Cameron Andrews
	Structure

	Rhys Thomas and Jac Evans
	Mechatronics and Control


Figure 1.1 – a table displaying our names and group roles.
We assigned ourselves these roles based on our personal interests, strengths and Belbin Team Role test results. I am project manager, which involves overseeing the entire project and ensuring that progress is being made and that the overall operation of the group is efficient. I am also responsible for ensuring each team member is confident in their role and that they know what they need to do as well as when and where. I coordinate this by holding weekly meetings, where we discuss our progress, raise any issues and discuss our next tasks for the week ahead.
As mentioned, with our roles came responsibilities which each member shares within their role.
	Role
	Joint Responsibility

	Aerodynamics
	Research and make decisions involving the aerodynamic profiles of both the Morgan and the wing, as well as run CFD for both. Liaise and discuss with other specialist areas to come up with the optimum design for the wing. 

	Structural
	Research, study and make decisions involving the structural aspects of the rear wing, e.g. mounting points, materials and structural integrity. This role will involve running FEA runs and comparing different materials in conjunction with the research and decisions made by both the aerodynamics, control and simulation specialists. 

	Control/Mechatronics
	Design and choose the actuation and control technique used to make the rear wing active. This will involve researching systems already used in similar applications as well as suitable alternatives that can be presented and discussed with the other departments

	Simulation
	Create a baseline simulation with no modifications on the desired software ready to compare simulations made with new design concepts.  

Run simulations of different wing designs, compare and analyze the data to show where most improvements are being made.


Figure 1.2 – a table displaying our joint responsibilities within our roles. 
The aerodynamicists will be responsible for conducting CFD (computational fluid dynamics) runs on the Morgan before coming up with an aerodynamic profile suitable for the rear wing. This will provide a good starting point for the other departments as well, allowing the structural specialists to begin looking at suitable mounting techniques and where on the car the wing can be mounted. There is also a responsibility upon the aerodynamicists to share and report their findings to the other departments to design the most optimum wing we can.
[bookmark: _Int_WWnuGZjo]The structural specialists have the responsibility to research and address all structural related elements to do with the wing, from looking at structural integrity, strength, weight and different materials. To do this, they will need to use FEA (finite element analysis) which will allow an insight into how different materials and designs would react to the forces experienced by the Morgan on track. Again, they also share a responsibility to communicate their findings and requirements with the other departments to allow us to make the best decisions and come to suitable compromises if necessary.
The control and mechatronics department will have the responsibility to research and design the ‘active’ element of the rear wing. With two members, the control element will be Rhys Thomas’ responsibility whereas the mechatronics programming and MATLAB related tasks will be Jac Evans’ responsibility. They will need to work together to design an effective system that also fits in with the designs and ideas of both the structural and aerodynamics departments.
The simulation department will consist of Tamzin Cooper alongside myself. Tamzin’s responsibility will be to learn how to use different software such as Optimum Lap and VI Grade and decide which is best to use for this application. My responsibility will lie mostly with vehicle dynamics, researching the different requirements for the wing, considering wheel speed, cornering speed, downforce requirements etc. I will be working alongside all departments providing them with any required information, as well as helping balance the workload between myself and Tamzin. My main responsibility will lie with project management. 
I believe that I am a suitable project manager as I consider myself an organized and time-conscious person, and I like to ensure tasks are completed to the best standard and on time. This can be confirmed by my Belbin Team Roles Test results, in which I scored particularly high for ‘Implementer’ and ‘Completer Finisher’.  According to the University of Cambridge (2020) an implementers’ role is “responsible for translating general concepts and plans into a practical working brief and to carry out that brief in a systematic fashion”. A completer finisher’s role includes “to ensure that the team’s efforts are as near perfect as possible and that nothing gets overlooked” (University of Cambridge, 2020). I scored highest in this, with a score of 14 where the average is 5.5. I believe that a combination of both these roles is ideal for a project manager as they show attention to detail, perfectionism as well as the need to organize and carry out tasks in a systematic fashion which is suitable in this application as there is a need to orchestrate 7 fellow teammates. 
Whereas my strengths may lie in being organized, orderly and paying good attention to detail, being a completer finisher also comes with its weaknesses. Possible weaknesses include “worrying too much, perfectionism, losing sight of the plan, negative thinking and obsessive behavior” (University of Cambridge, 2020). I agree with this as I can often become so immersed in a task and become obsessed with getting it perfect that it can become a negative thing that makes tasks longer and more complex than they need to be. Working as a team, however, I believe that my teammates will help to keep me on track and ensure that these weaknesses don't affect either myself or them too much.
2. Project Tasks
[bookmark: _Toc1611333053]2.1 Group Tasks
	Project tasks
	Start Date 
	End date

	Initial Planning & setup 
	10/31/2024
	11/14/2024

	Aerodynamics
	11/14/2024
	1/9/2025

	Aero Phase 1 - Concept Design & CFD Analysis
	11/14/2024
	12/15/2024

	Aero Phase 2 - Wind Tunnel Simulation & Iteration
	12/16/2024
	1/9/2025

	Structural Design
	11/14/2024
	1/23/2025

	Structural Design Phase 1 - Material Selection & Stress Analysis
	11/14/2024
	12/20/2024

	First Group VIVAs
	12/10/2024
	12/11/2024

	Structural Design Phase 2 - Structural Prototyping & Testing
	12/21/2024
	1/23/2025

	Control System Design
	12/5/2024
	2/10/2025

	CSD Phase 1 - Control Logic Development & Simulation
	12/5/2024
	1/15/2025

	CSD Phase 2 - Testing and Refinement
	1/16/2025
	2/10/2025

	Mechatronic Components
	12/20/2024
	2/1/2025

	Mech Phase 1 - Component Selection & Schematic Design 
	12/20/2024
	1/10/2025

	Mech Phase 2 - System Integration & Bench Testing
	1/11/2025
	2/1/2025

	Vehicle Simulation Performance Testing
	2/10/2025
	3/31/2025

	Performance Phase 1 - Initial Performance Evaluation 
	2/10/2025
	2/28/2025

	Performance Phase 2 - Final Testing & Optimization
	3/1/2025
	3/31/2025

	Group Project Report
	3/30/2025
	3/30/2025

	Group Project Final VIVAs
	4/1/2025
	4/2/2025


Figure 2.1 – a table displaying our group tasks as used for our GANTT Chart.

[bookmark: _Toc89966297]2.2 Personal Tasks
	Task
	Hours

	Prepare and organize meetings
	0.5 per week

	Hold weekly meetings
	1 per week

	Create group GANTT chart
	2

	Create draft first PowerPoint 
	4

	Hold presentation practice sessions for first presentation
	4 hours a week for 2 weeks

	Create/refine final presentation
	1

	VIVA presentation (9/12/24)
	25 mins

	Create second draft presentation
	4

	Hold presentation practice sessions for second presentation
	4 hours a week for 2 weeks


	Research and write report
	30

	2nd VIVA presentation (31/03/25)
	25 mins


Figure 2.2 – a table displaying my personal tasks as used for my personal GANTT Chart.
[bookmark: _Toc466128006]2.3 Bill of Materials
	Quantity
	Equipment
	Cost

	1
	Laptop/computer access for meeting use and preparation, financial calculations and presentation work.

	FREE
(use of personal laptop and university resources).

	2
	A room to hold meetings in, as well as presentation practice sessions, for example, the Forum library.
	FREE
(using the booking system for the Forum).


Figure 2.3– a table displaying my bill of materials.



[bookmark: _Toc184261090]3. Project Milestones and Gateways
[bookmark: _Toc1843195780]3.1 Project Milestones
One of our project milestones, especially from a project management perspective, is creating a group GANTT Chart. Following a meeting establishing each of our responsibilities and tasks, we created a GANTT Chart to help keep us organized and on track, as shown in chapter 5.1. I consider this a milestone as it establishes exactly what we need to do, and the amount of time that we’ll need to do it, making how we need to progress easier which can help encourage and motivate team members to complete their tasks on time which is one of my responsibilities as project manager.
Another milestone will be creating the first presentation for our interim VIVA on the 9th of December. I will need to create a presentation and ensure that each team member has space to contribute and demonstrate their progress and knowledge within their role. Once created, I can organize presentation practice sessions to ensure that we are all ready and confident to present our presentation, and that it is within the time limit (25 minutes). This will also apply to creating the second presentation, for the same reasons. I consider both a milestone as they clearly mark the midpoint and end point of our project, allowing us to set goals for what we need to complete by these dates, especially the final VIVA by when we hope to have a final, optimized and refined wing design suitable for the Morgan. 
[bookmark: _Toc575809084]3.2 Personal Gateway
I believe a personal gateway for me will be writing the final report. As a project manager, I will have the responsibility for ensuring the layout and organization of the document is of a high standard, and that everyone has the space and opportunity to contribute their findings and knowledge obtained throughout the project. It will also be important as it will provide documented evidence of our hard work as a team, as well as our concept designs for the wings. 
I believe that it is an important gateway in our project as it will require input from everyone. As one of my larger scale tasks as project manager, I will need to prepare to help orchestrate everyone’s input in this report. I will need to communicate with each department to understand what they will need to include and where in order to keep everything in order and organized. 
[bookmark: _Toc260596529]3.3 Group Milestones
	Department
	Milestone
	Hours

	Simulation
	To create a baseline simulation of the morgan on optimum lap software to be ready for other subgroups to provide me with data to simulate.  

	10

	Simulation
	To simulate the structural integrity of the rear wing using data from the structural group.  
	20

	Simulation
	Using VI grade to create a more detailed simulation of the vehicle to allow a more in-depth aerodynamic analysis.  
	6

	Simulation
	Complete the simulations from new design concepts developed by the aerodynamicists.  
	20

	Control and Mechatronics
	Design a simple circuit to control a servo motor using an Arduino uno.
	3

	Control and Mechatronics

	Build a circuit that gives a position output dependent on a sensor input signal
	3

	Control and Mechatronics

	Build and test a circuit that gives a position output dependent on a combination of 4 sensor input signals with position limiters
	8

	Control and Mechatronics

	Build a model system that can move a prototype wing
	14

	Structure
	Test a variety of materials to determine to most practical for our application
	10

	Structure

	Determine the kinematic, aerodynamic and mechanical loads induced on the wing in conjunction with the simulation group
	5

	Structure

	Test the designs in FEA software (SolidWorks, ANSYS) to determine to most structurally sound design
	15

	Structure

	Determine how the wing will be attached to the car, with input from the aerodynamicists
	10

	Structure

	FEA test the final design
	10

	Aerodynamics
	Decide on an aerodynamic profile for the wing design, testing different profiles and running CFD on the car.
	5

	Aerodynamics
	Aero Phase 1 - Concept Design & CFD Analysis
	10

	Aerodynamics
	Aero Phase 2 - Wind Tunnel Simulation & Iteration
	20

	Entire Group
	Interim VIVA 
	25 minutes

	Entire Group
	Final VIVA
	25 minutes


Figure 3.3– a table displaying our group milestones and the hours required to complete them.
 


[bookmark: _Toc274345905]4. Risks
Conducting a group project comes many risks which may prove disruptive to progress; therefore, it is important to identify them beforehand and come up with a way to mitigate them.
Workload balance is important to ensure progress is continual, and that individuals don't become under pressure of an excessive workload. Whereas most of our specialist departments have two people, Tamzin as our simulation specialist is working independently. To help Tamzin, we have allocated myself to help when and where required to ensure that the workload doesn't build up should there become an issue.
As with any project, time is also a big risk. It is incredibly important that we keep track of our progress and ensure that we complete tasks on time. This, combined with my Belbin Team Roles traits is a medium risk as I can easily give a task my full focus and I won’t be satisfied until it is as perfect as I can get it, this could easily mean going over the allocated time for that task. It is also my responsibility as project manager to ensure that everyone is on track with their progress, so it is important that I ensure that we are all organized and aware of the time allocation for each task. This is why I have created a group GANTT chart, which gives a visual representation of the tasks and time required to be spent on each one. Following a group meeting, specifying our tasks and the time we will require, we put together a GANTT chart, see 5.1. As well as the GANTT chart we also agreed that if we finished tasks early, that we would begin the next task as soon as possible to ensure we were continuing our progress, and that additional time could possibly come in useful should any unforeseen circumstances occur.  



[bookmark: _Toc29614898]5. GANTT Charts
[bookmark: _Toc1472734846]5.1 Group GANTT Chart
[image: ]
Figure 5.1 – a group GANTT Chart showing our tasks, dates and time required.

[bookmark: _Toc2095955227]5.2 Personal GANTT Chart
[image: ]Figure 5.2 – a GANTT chart displaying my personal tasks.










[bookmark: _Toc182885741]Conclusion
In conclusion, from this document it is evident that the success of this group project will be dependent on good cooperation and communication between each group member and their departments. I am also aware of my responsibilities and the role I play within the team, whether that is from a project management or simulation perspective, and I will continue to work to these values and contribute my research, knowledge and opinions where required.
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