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1. [bookmark: _Toc1810633361]Introduction.
This report provides a comprehensive overview of our group project outlining the roles, tasks, and schedules involved in its successful execution. In this project we aim to produce a working prototype of an active rear wing for a Morgan, requiring a collaborative effort from all team members. Each member is assigned specific roles and responsibilities based on their strengths found out using ‘Belbin’s ‘model with a focus on utilizing effective teamwork to ensure balance and productivity. The subsequent sections will detail the group tasks, individual responsibilities, and timelines, as well as highlight key milestones and risk mitigation strategies to ensure the project’s successful completion.














2. Team members and roles 
The team for this project consists of 5 key roles:
· Project manager (Chloe Rees)
· Aerodynamic Development & CFD (Ryan Boardmen, Catriona Burn)
· Structural Design (FEA) & Manufacturing (Joe Howard, Tomos Cole
· Mechatronic And Control Systems (Myself, Charlie Jones)
· Vehicle Dynamics/Simulation (Munty Rahman)
2.1 Role Responsibilities
3. Project Manager (Chloe Rees): Oversees project timelines, resources, and budgeting, ensuring efficient use of financial resources. Manages communication by organizing meetings, maintaining clear documentation, and coordinating between sub-teams. Monitors project progress and supports all team areas as needed.
4. Aerodynamic Development & CFD (Ryan Boardmen, Catriona Burn): Responsible for the aerodynamic design of an active rear wing prototype for a Morgan +4. Collaborates with Structural Design/FEA and Vehicle Dynamics teams to refine initial sketches, CAD models, and simulation data using SolidWorks and ANSYS. Validates designs through wind tunnel testing on scaled-down models.
5. Structural Design (FEA) & Manufacturing (Joe Howard, Tomos Cole): Designs the wing structure in CAD, adhering to project parameters and regulations. Uses Finite Element Analysis (FEA) for stress testing and material selection within a £10,000 budget. Creates scaled-down prototypes to verify designs, enabling further aerodynamic testing.
6. Mechatronics and Control Systems (Myself, Charlie Jones): Designs and tests the wing's control system based on input from the aero and simulation teams. Selects sensors and actuators, develops mathematical models, and uses Simulink/Simscape for simulations. After validating the prototype, optimizes the control algorithms and components for a full-scale system.
7. Vehicle Dynamics/Simulation (Munty Rahman): Analyses simulation data for the Morgan +4 around two tracks using software like OptimumLap and VI Grade. Works with aerodynamics and mechatronics teams to provide feedback, guiding improvements in wing performance.
This structure promotes focused roles and collaborative efforts across sub-teams to ensure the project’s success.
2.2 Self-Perception Test using Belbin’s Model
Belbin’s model is a framework that identifies different roles individuals tend to adopt within a team. Each role brings unique strengths, allowing for balanced contributions and improved collaboration. Understanding these roles helps create well-rounded teams by leveraging each member’s strengths. (Belbin's Team roles Explained , n.d)
The Co-Ordinator
The Co-ordinator is a natural leader who thrives in situations where direction is needed. They focus on aligning the team, ensuring everyone’s talents are maximized, and fostering a sense of purpose. With a strategic mindset, they guide the team toward common goals, making sure everyone feels valued and heard.
The Shaper
The Shaper is a dynamic motivator who drives the team toward success with infectious ambition. Often seen as challenging, they excel at turning ideas into action and sparking momentum. They prioritize urgency, encouraging team members to act decisively and move forward with purpose.
The Completer-Finisher
The Completer-Finisher is committed to delivering tasks with the highest quality and attention to detail. Their high standards ensure that nothing is overlooked, and they see every project through to completion. They are meticulous, often resisting letting others have the final say if they fear it won’t meet their standards.
The Team-Worker
The Team-Worker values harmony and inclusion, using their empathy to resolve personal issues and maintain a positive, supportive atmosphere. Their ability to foster unity boosts morale and productivity. However, they may be conflict-averse, sometimes avoiding tough decisions or honest feedback to prevent hurting others' feelings.
The Plant
The Plant is creative and innovative, excelling at generating fresh ideas and solving problems in imaginative ways. Their unique perspective brings valuable insights to the team. However, they can be easily distracted from the core mission, may struggle with communication, and often find practical challenges frustrating.
The Resource Investigator
The Resource Investigator has a natural talent for building connections and networking, making them invaluable in sourcing external information and resources. Their vibrant energy and enthusiasm drive the team forward and help maintain momentum, although they can sometimes distract others and work best with team members focused on efficiency.
The Implementer
Implementers are dedicated and disciplined, turning the team’s plans into actionable tasks and ensuring processes run smoothly. They are efficient and detail-oriented, bringing abstract ideas to life and ensuring steady progress. They can feel frustrated by vague proposals and may feel that they are the only ones doing the hands-on work.
The Monitor-Evaluator
Monitor-Evaluators have strong critical thinking skills that are invaluable for making well-informed decisions. They excel at weighing pros and cons, recognizing patterns, and analysing data with precision. Their calm, rational approach helps the team avoid hasty errors, ensuring that progress is based on clear, logical reasoning.
2.3 Self-assessment of Belbin’s results.
	Belbin’s Category 
	Implementer
	Co-ordinator 
	Shaper
	Plant
	Resource Investegator 
	Monitor Evaluator 
	Team Worker 
	Completer Finisher 

	Average 
	7-9.
	7-10
	9-13
	5-8
	7-9

	6-9
	9-12
	4-6

	My score 
	9
	12
	9
	3
	6
	8
	15
	10

	Best fit for role 
	Project Manger 
	Project Manager 
	Project Manager 
	Core Team members 
	Core team members 
	Core team members 
	Project Manager 
	Core team members 


(Figure 1, Belbin’s self-assessment table)

After taking into account my self-perception test using Belbin’s model it would appear that my personality traits suit those of someone that would be working in a team or a project management with notably high scores in the “team worker”, “Co-ordinator”, and “shaper” sections whilst this is a good thing to have in terms of giving idea to the whole team given my role in the mechatronics and control systems whilst I have average results for the areas that my role would Favor I would have to focus on improving on them especially the “plant“ role if I am to succeed in becoming a reliable member of the team given my role in our group project.
3. Overall team tasks and timings
Project timings chart (J, 2024)
	3. 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 Tests 
	28 
	10/02/25 
	24/02/25 
	14 Days 

	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  
	82 
	21/10/24 
	01/12/24 
	41 Days 

	Control systems design 
	84 
	02/12/24 
	13/01/25 
	42 Days 

	Produce software + control systems 
	34 
	24/02/25 
	10/03/25 
	17 Days 

	Test Code and control Systems 
	8 
	10/03/25 
	14/03/25 
	4 Days 

	Tuning of system 
	6 
	14/03/25 
	17/03/25 
	3 Days 

	Vehicle Simulation Tests 
	222 
	3/12/24 
	24/03/25 
	111 Days 

	Project evaluation 
	20 
	18/03/25 
	28/03/25 
	10 Days 

	Total 
	818 
	7/10/24 
	28/03/25 
	172 Days 


(Figure 2, Project timings table)
Keynotes for table:
· figures noted in black = work for Project Manager (Chloe Rees)
· figures noted in blue = work for Aerodynamic development and CFD (Ryan Boardman & Catriona Burn)
· figures noted in orange = work for Structural Design (FEA) and manufacturing (Joe Howard & Tomos Cole)
· Figures noted in Red = work for Mechatronics and Control Systems (Myself & Charlie Jones
· Figures noted in Green = work for Vehicle Dynamics/simulation (Munty Rahman)
· Figures noted in purple = worked that all team members had a part in 



4. Personal task list  
	Component Selection  
	82 
	21/10/24 
	01/12/24 
	41 Days 

	Control systems design 
	84 
	02/12/24 
	13/01/25 
	42 Days 

	Produce software + control systems 
	34 
	24/02/25 
	10/03/25 
	17 Days 

	Test Code and control Systems 
	8 
	10/03/25 
	14/03/25 
	4 Days 

	Tuning of system 
	6 
	14/03/25 
	17/03/25 
	3 Days 


[bookmark: _Hlk182579230]Figure 3, Personal Project timings table
Component selection: myself and Charlie have to select what components from a list given and stocked by the university this list includes different types Arduinos, motors, resistors with what components from that we were given would best suit our wing design and the application that we are expected to achieve in collaboration with the aerodynamics and vehicle dynamics teams our  component selection is likely to change due to the high likelihood of the demand needed from our chosen components hence we have been given a long time of 41 days and 82 hours to make our choices final
Control system design: myself and Charlie must begin creating drafts of operation of our wing project that is in line with what both the Aerodynamics team and simulation team we have been given 84 hours and 42 days to be able to set up an Arduino on a breadboard or solder board to be able to replicate the activation parameters to meet the set performance properties of our wing using software such as MATLAB, Simuink and Simscape 
Produce software + Control systems: once we have completed drafts of our control systems that we are happy with we will finalize them and produce software to pair with our design aiming to further improve on smooth and fast activation of the mechatronics of our wing due to this task improving on code we would have already produced we have only been given 34 hours or 17days to do this
Test Code and control systems: by this point we will be close to having a scaled down prototype of our wing in this time we will test our code and control systems on the scaled down prototype of our wing by making sure it activates how we intended to within our set parameters
Tuning of system: if required after testing we will alter our code and or control system to maximise the efficiency our mechatronics and control systems.

4.1 Preliminary bill of materials
[image: A table of materials with text
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(Boardman, 2024)
Considering that our components are supplied to us by the university we only must consider any materials that we would use to attach our mechatronics and control systems to the wing itself as our colleague has already done a bill of materials for materials used for the myself and Charlie will take reference for this bill of materials if needed.






4.2 List of specialised equipment
As mentioned previously in the bill of materials for mechatronics and control systems any specialised equipment needed for our side of the project has been provided to us by the university whilst its unlikely that we would use all equipment from the list we were provided this table shows what we will use from the list:
	Category 
	Key items 
	Quantity 

	Microcontrollers 
	Arduino Uno REV3
Arduino Mega 2560
	2

	Motors/Actuators 
	Various gear motors, stepper motors, servos and linear actuators provided by university
	multiple

	Sensors
	MPU-650 differential pressure sensors, RGB light sensors 
	Multiple 

	Electrical Components 
	IC kits, potentiometers, stepper drivers, Resistors 
	Multiple 

	Prototyping materials
	PCB’s, wires, connectors, soldering iron/tools 
	multiple

	Testing equipment 
	Oscilloscope, digital multimeter, DAQ module 
	multiple

	Miscellaneous Components
	Silicone tubes, battery holders, crimping pliers 
	Multiple 


Figure 4, Table of specialised equipment







5. Milestones
During our separate work we all had to collaborate to share milestones performed with each other this list describes all our individual and team milestones
· Design idea agreement (Mechanical & Structural) 
· Aerodynamic research (Aerodynamics & CFD)
· Materials research (Mechanical & Structural) 
· CAD design of wing (Mechanical and Structural
· Begin interim VIVA planning
· Complete Interim VIVA Panning 
· Interim Viva practice 
· Interim VIVA completed 
· Stress analysis of wing (Mechanical & Structural
· CFD testing (Aerodynamics & CFD)
· Wind tunnel testing (Aerodynamics & CFD)
· Control systems designed (Mechatronics and Control Systems)
· Control systems completed and tested (Mechatronics and Control Systems)
· Control systems tuned (Mechatronics and Control Systems)
· Vehicle simulations complete (Vehicle Dynamics & Simulation)
· Group report planning
· Group project planning completed
· Group project report completed
· Final VIVA planning started
· Final VIVA planning completed 
· Final VIVA practice 
· Final VIVA completed 



5.1 Gateway objective
After consideration I and Charlie concluded that our main gateway objective would be to Develop a functional prototype of the wing control system within 42 days (84 working hours), using Arduino setup and software tools such as MATLAB, Simulink, and Simscape. This prototype should replicate the wing’s activation parameters and meet the performance specifications established by the Aerodynamics and Simulation teams. The system should be operational on a breadboard or solder board, demonstrating alignment with key project performance criteria and ready for initial testing and validation. 
This is what we would consider to be our gateway objective because we would have a proof of concept to present to the project manager due to setting up the Arduino with the fundamentals to meet activation parameters hence showing that we have the tools and ability to achieve the wing performance we as a group aimed for, also us doing this allows us to have a fallback point if when we progress and come across an error we have this fallback point of having an initial prototype to come back to, finally in terms of the whole project having the fundamentals of an active rear wing is important considering the whole project requires mechatronics and control systems to even be an active rear wing.












6. Areas of concern
One area of concern that we quickly we noticed came across was that most of our work would be software and code based this in turn increases the odds of loosing work due to file corruption or even miss placing said files to help elevate this me and Charlie created a separate file in our group project team to cross-share each other’s work to each other but also to be able to save frequent fallback states and or backups to return to if need be also doing this allows our work to be easily presentable and accessible to other project members that we are working in collaboration with.
Finally our last area of concern came from errors with our preliminary code to alleviate this we went back to the most recent fall back states then collaborated with Charlie and the project manager (Chloe Ress) to come up with a solution to the error after we fixed said error with the code we made a new fall back state and progressed further developing the code and control systems to meet our parameters for activation and speed of tilt that as a group we came up with. 














7. Summery Gantt chart
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Figure 5, Summary Gantt chart of tasks to be performed by our group 
This Gantt chart shows the overall summery of our project’s workload, timings, VIVA and group report procedure that will be performed by our group 
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Figure 5, Summary Gantt chart of tasks to be performed by our group 
This Gantt chart shows a detailed summery of all tasks performed by myself and Charlie for the mechatronics and control systems of our active rear wing with significant milestones and gateways highlighted those being:
· Interim VIVA presentation
· Developing a prototype mechatronic system for our wing
· Final report submission
· Final VIVA presentation
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Preliminary Bill of materials

Material Density Cost Modulus | Tensile Thermal Elongation

perKG | of Strength Conductivity | at Break
Elasticity

Carbon 2g/cm”3s £599*; | 242Gpas | 3800Mpas | 70W/mks 2%

Fiber

Titanium 4.50g/cm"3; | £161; | 116Gpa; | 220Mpa, | 17W/mk, 54%;

Aluminium | 2.70g/cm"3, | £25, 69Gpa; 310Mpa; | 167W/mk, 17%

7075 (24C),

(Figure 3, Material Research)

1- (MatWeb - the online Materials Information Resource, no date)
2- (Titanium, ti, no date)
3- (Purchase Titanium, Ebay, no date)

4- (Purchase Aluminium, Ebay, no date)
5- (MlInus and Kumar, 2005)

6- (Ramy Abdallah, 2018)

7- (CT Carbon, no date)
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