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[bookmark: _Toc182671170]Introduction
This group project that our team of seven has been tasked with is to create both a prototype and final design of an operating active rear wing for a Moran Plus 4 (2020). The rear wing must be able to be used in both the vehicle’s roof up and roof down set ups.

[bookmark: _Toc182671171]Team Roles and Responsibilities

	Team Member
	Role
	Responsibility

	Aeron Tollett
	Vehicle Performance Assessment
	Ensure the project works as desired and without issue.

	Aron Evans
	Aerodynamics
	Ensure the project develops the desired impact on the vehicle aerodynamically.

	Callum Jones
	Project Manager/Structural Design
	Ensure the project runs smoothly and to make sure each member carries their weight. Ensure the structural integrity of the project.

	Cody Surridge
	Structural Design/Vehicle Performance Assessment
	Ensure the structural integrity of the project. Ensure the project works as desired and without issue.

	Jake Hicks
	Control System Design
	Ensure the control systems are capable of enforcing an output movement of a given part of the project given the desired inputs.

	Kowsar Kashim
	Control System Design
	Ensure the control systems are capable of enforcing an output movement of a given part of the project given the desired inputs.

	Nick Davey
	Aerodynamics
	Ensure the project develops the desired impact on the vehicle aerodynamically.


[bookmark: _Toc182671177]Table 1 - Roles and responsibilities of each team member
My role, in collaboration with Kowsar, will be tackling the control system design part of our project. This section would typically be suited to someone who is confident at integrating already known and well-functioning techniques as the limitations of the area allow little in the way of innovation regarding how a function is programmed; the innovation would come with what the control system does rather than how. In the terms of the Belbin Self Perception Inventory (BSPI), created by Dr R Meredith Belbin, an individual with the traits of Implementer and Complete Finisher would likely fit this role most naturally as they would imply a person who is organised and is able to make known ideas work for what they need it to, and is also able to see projects to completion whilst dealing with any faults and mishaps. On the other hand, a person with results leaning further towards a coordinator or resource investigator may not be so suited to this role as those two would imply someone with adequate social and managing skills, two traits unnecessary in a group of two.

	
	Implementer
	Coordinator
	Shaper
	Plant
	Resource Investigator
	Monitor/ Evaluator
	Team Worker
	Complete Finisher

	Low
	0 - 6
	0 - 6
	0 - 8
	0 - 4
	0 - 6
	0 - 5
	0 - 8
	0 - 3

	Average
	7 – 11
	7 – 10
	9 – 13
	5 – 8
	7 – 9
	6 – 9
	9 – 12
	4 – 6

	High
	12 - 16
	11 - 13
	14 – 17
	9 – 12
	10 – 11
	10 – 11
	13 – 16
	7 - 9

	Very High
	17 - 23
	14 - 18
	18 - 36
	13 - 29
	12 - 21
	12 - 21
	17 - 25
	10 – 17

	My Score
	15
	1
	7
	12
	5
	8
	11
	11

	Ideal Score for Role
	20
	14
	4
	1
	1
	12
	1
	17

	Variation
	-5
	-13
	+3
	+11
	+4
	-4
	+10
	-6


[bookmark: _Toc182671178]Table 2 - Beblin Self Perception Inventory (BSPI) Scores
Table 2 displays the scores I obtained from the BSPI. The BSPI requires you to answer a series of seven questions, each offering eight answers, one for each of the personality traits. For each question a total of ten points must be split, the more points given to one answer, the more you feel it is true to you. Below my scores are those theoretically ideal for someone working on the control systems. Being an excellent implementer and complete finisher are required as long with being a competent coordinator and monitor/evaluator. The other four traits are not particularly necessary for this role.

[bookmark: _Toc182671172]Group Tasks Rundown
	
	Aerodynamic design 
	Group management 
	Mechatronics and control systems
	Structural design and analysis
	Vehicle simulation 

	Task 1
	Discover the Morgan’s downforce characteristics
S: 14.10.2024
E: 04.11.2024
	Allocation of roles and responsibilities
S:14.10.2024
E: 21:10.24 
	Onramp and self-study completion
S: 14.10.2024
E: 13.12.2024
	Investigate materials
S: 14.10.2024
E: 31.10.2024
	Build Optimum Lap car model

S: 28.10.2024
E: 11.11.2024

	Task 2
	Chose/create a wing profile
S: 30.09.2024
E: 02.12.2024
	Group meetings and meeting minutes
S: 21.10.2024
E: 17.03.2025
	Creation and finalisation of coded model
S: 28.10.2024
E: 07.02.2025
	Design wing mounts
S: 13.01.2025
E: 10.02.2025
	Build car and track models in VI Grade
S: 18:11:2024
E: 01:01:2025

	Task 3
	Experimentally test the final selected wing profiles
S: 06.01.2025
E: 03.02.2025
	Presentation prep
S: 02.11.2024
E: 10.11.2024
	Creation and finalisation of physical model
S: 28.10.2024
E: 07.02.2025
	Perform FEA testing on SolidWorks
S: 01.11.2024
E: 10.02.2025
	Program wing angles and coefficients
S: 02.01.2025
E: 09.01.2025

	Task 4
	Determine the position of the wing relative to the Morgan
S: 03.02.2025
E: 24.02.2025
	Final project report
S: 28.01.2025
E: 30.03.2025
	Creation of finalised prototype
S: 08.02.2025
E: 21:03.2025
	Workshop Material Investigation
S: 31.01.2025
E: 28.02.2025
	Observe effects around Donnington Park
S: 09.01.2025
E: 16.01.2025

	Task 5
	Print the final wing profile
S: 24.02.2025
E: 17.03.2025
	
	
	
	Observe physical tests and correlate to simulation data
S: 17.01.2025
E: 30.03.2025
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[bookmark: _Toc182671181]Figure 1 - Gantt Chart of Group Tasks

[bookmark: _Toc182671173]Personal Task Rundown
	Task
	Start and Finish Date
	Description of Task

	Onramp and Self Study Completion

	Start Date: 14.10.2024

Finish Date: 13.12.2024
	Before beginning work on the project, I’ve had to grasp a general understanding of how electronics and control systems work, thus my first task has been to complete 3 sperate onramps within the software Matlab. These three courses consisted of the Matlab Onramp, Simulink Onramp and Circuit Simulation Onramp. Beyond this, getting to grips with the software, specifically Simulink, has been my main concern. I’ve also been doing research into how to approach the construction of a system that will allow the rear wing to preform an action after receiving a given input.


	Creation and Finalisation of Coded Model

	Start Date: 28.10.2024

Finish Date: 07.02.2025

	With creating a control system, both a coded model and a physical model will need to be created, and both would be their own tasks. The coded model would likely be constructed first as within Matlab/Simulink, it is possible to check if the created code or circuit works within the software itself. This makes it a useful tool for testing the first drafts of the code before settling on a single working model. Whether the system is built within Matlab or Simulink will come down to preference and confidence with either software.


	Creation and Finalisation of Physical Model

	Start Date: 28.10.2024

Finish Date: 07.02.2025
	Once the system is coded, then it could be tested in a real-world environment through a physical model created with circuit components on a breadboard. The physical circuit can be modelled after whatever has been constructed on the chosen software, copying aspects such as the system layout and values for components. It is possible that certain components may not be available, such as specific value resistors or capacitors, in which case the initial coded model will need to be changed to accompany what is able to be used.


	Creation of Finalised Prototype

	Start Date: 08.02.2024

Finish Date: 21.03.2024
	Once both a coded model and a physical model have been created to assure that the chosen idea for a system works, the final task would be to create a working prototype that will be used for the final design, as a proof of concept. This final prototype will need to adhere to the specification that the other departments of the group have requested, such as the amount of space taken up by the components.
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Onramp Study
Coming into this project blind, I was not knowledgeable or confident with control systems and everything that encompasses. Therefore, it was necessary to perform some research and online learning in order to understand the task at hand. On Matlab, there are several onramps which have now been completed in order to strengthen my understanding of the topic and give me more confidence and skill before touching on the group project itself. This will minimise the mistakes I will make and will cut down on future learning when I am in the midst of working on the project. I am always able to go back and complete the sessions I have already completed again, but there are other onramps that may prove useful for other tasks later on in the project’s development.

Idea for a System
The first big milestone towards making progress in our project will be to decide on an idea of the system that we should attempt to construct. This may at first just be a prototype, but having a basis on something to work on will be a big step forward in development. This will require both myself and my colleague to agree on a layout, components required, and general idea of what the wing will be doing in order for it to be an “active” rear wing. There is the high possibility that the wing will deploy in some way to increase drag during breaking as that is the most standard use of an active rear wing, which would be more doable for myself, a novice in this subject area; but a simple first idea could allow for a more complex feature to be added when I have experience with a more simple design to build my confidence.

Arduino Implementation
Most active rear wings employ the use of a component known as an Arduino. For the moment, my understanding of the Arduino is limited, but I am aware that it will play a crucial role within the system. It is the component that carries out the code that is created is Matlab or Simulink and applies it to the physical system, which will be on a breadboard in this case as it will be as a protype of a finished product. Arduino can be quite large, and our space is limited as part of the wing and thus we will need to consider how and where to place it so that it does not hamper the performance of the wing. Creating space for the Arduino and its accompanying components is something that will need to be discussed with the structural design and analysis group to enquire whether or not the Arduino could have some housing to fit inside, and the aerodynamic design group to ensure that any compromise we come to with the structural design and analysis group does not negatively affect the effect they want the wing to have. 

Component Values
Tackling the mathematics to find the values of the components needed will be a significant milestone as it will allow for a basis to build the system from. This means that any extra components will have something to base its working values off of so that it can work, making development far easier than waiting to discover which numbers will be necessary at the end. Furthermore, since maths is constant, if the system performs as desired with given values then it should continue to work regardless of whether it is virtual or physical; if it works within the software and it does not when built, then we will know it is not the numbers that are the issue, thus narrowing down what is needed to be proof checked in the event of a failed test.

Testing
Once a system has been designed and created, whether this be the code or the physical circuit, it will need to be tested. This test will let us know whether or not our efforts have been a success or if we need to identify a fault or integrate improvements. There will likely be several occasions in which a test will be conducted just to ensure that any work that has been completed thus far is working as desired, but the final test to ensure that what we have created is worthy of being a final product will be the final big milestone to achieve as once that has been achieved, we can then assess what needs to be done next with the other group members to see if they are content with what we have created and that we are all in agreement that it will be suitable to work with the other aspects created by the other departments in our group.

[bookmark: _Toc182671175]Issues
Lack of Understanding
A current problem is my struggle to understand and get to grips with the electronics and coding of my role, something I’ve not got masses of experience with, though this issue will be resolved as I get more experience with Matlab and Simulink whilst expanding my knowledge of control systems.

Subpar Communication
Thus far, the communication with my colleague that is working with me on the control systems has been quite poor and we have not been giving each other updates or tips on what we should be looking at or even agreeing on what we should be doing. This should and will be handled as the group project goes on and as we become firmly aware of what our roles and limits are.

Spatial Requirements
There will only be a specific amount of space that the physical system will be allowed to fit within, meaning that the components and layout will need to be compact, but depending on which components are used this may become an issue necessary to work around.

[bookmark: _Toc182671176]Summary
Within this group project, I will work alongside my colleague, Kowsar, to create an electronic system that will allow for predetermined movement of the rear wing that will be fixed to a Morgan Plus 4, though I will face challenges akin to those tackled within a group setting. I will need to understand the wants of other departments as well as my own and will need to work around them to create a finalised prototype come the end of the project’s timeframe.
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