Introduction 
This project focuses on developing an active rear wing, designed to enhance the aerodynamic performance of the Morgan Plus 4. By integrating an adjustable wing, we aim to optimize downforce and stability, particularly during high-speed maneuvers and during low-speed cornering. The task will encompass various engineering disciplines, including design and simulation, actuation mechanisms and control systems, material testing and composition, ensuring a comprehensive approach to performance enhancement. Through testing and analysis, we will evaluate the effectiveness of our design alongside investigating failures and complexities along the way.
Team composition
In our project brief we’re advised to split ourselves into smaller groups consisting of 8 members. These 8 members would then be spread across 6 specialized areas. These areas consist of aerodynamicists, structural design engineers, control systems and mechatronics engineers, vehicle performance assessors and a group manager. 
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To decide who would be best suited as a group manager, we used Belbin’s Model. Each of us filled out the worksheets individually, which helped us discover our strengths in various areas. 


Team Responsibilities
	Role
	Members 
	Responsibilities

	Team manager
	Efa
	Oversee and review the project, ensure that everyone is aware of their roles and responsibilities. In addition to maintaining organization, monitoring progress and holding meetings.

	Aerodynamics
	Harvey Hodge, Harvey Levell
	Research, develop and make decisions involving the aerodynamic profiles of both the Morgan and the wing from the results of CFD. Liaise and discuss with other specialist areas to come up with the optimum design for the wing. This includes structural design for material and control systems for mounting points.

	Structural design
	Cameron, Hannah
	Research and make decisions involving the structural aspects of the rear wing. This role will involve using the results from FEA and comparing different materials in conjunction with the research and decisions made by the aerodynamics, control and simulation specialists.

	Control systems and mechatronics
	Jac, Rhys
	Reseach, develop and design the control and mechanical systems that actuate and control the rear wing. This will include using Matlab, Simulink and Simscape to design the control software. In addition to using an Arduino as the brain of the system.

	Simulation
	Tamzin
	Create a baseline simulation without modifications on the desired software ready to compare simulations made with design concepts. Run simulations of different wing designs, analyze the data to show where improvement.



Personal Belbin's model evaluation
Personally, my highest-performing category was Plant, while my lowest was Coordinator. The strengths and weaknesses of both categories are outlined below.
	Plant

	Strengths
	Weaknesses

	Creative
	Ignore Incidentals

	Imaginative
	Too preoccupied to effectively communicate

	Free thinking
	Absent minded 

	Generates ideas
	forgetful

	Good problem solving
	



	Coordinator

	Strengths
	Weaknesses

	Mature
	Manipulative

	Confident
	Offload their own share of work

	Identifies talent
	Over-delegating

	Clarifies Goals
	Leave themselves little to do 



My interpretation of this is that I may not have the positive attributes of the coordinator role, but I inherit the opposite to the weaknesses. Therefore, I can outline a large majority of my personal attributes.
	Personal Attributes

	Strengths
	Weaknesses 

	Creative
	Ignore incidentals

	Imaginative 
	Too preoccupied to effectively communicate

	Free thinking 
	Absent minded 

	Generating ideas
	Forgetful

	Problem solving
	Immature 

	Honest
	Shy

	Take on my fair share of work
	Difficulty identifying the attributes of others

	Help with tasks outside of my own
	Forget to communicate goals 



Bitesize Learning
Group Tasks
As a group, we have broken down our tasks into a table with estimated durations. This format makes everything accessible and easy to understand, while also allowing us to track task time frames. 
Simulation
	Task
	Hours

	Research and decide on the type of simulation to complete. (driver in the loop /driver out the loop).
	5

	Research and decide on the software to use.
	5

	Create a baseline simulation of the morgan on optimum lap software to be ready for other subgroups to provide data.
	10

	Using optimum lap, input data to create the Llandow circuit to conduct simulation runs on to provide velocity values of the morgan to aerodynamics.
	10

	Conduct research into the available analysis that can be done on the optimum lap software to provide a gauge for the aerodynamicists on what I can do 
	20 

	Simulate the structural integrity of the rear wing using data from the structural group.  
	6 

	Use VI grade to create a more detailed simulation of the vehicle to allow a more in-depth aerodynamic analysis.  
	20 

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



Project management
	Tasks 
	Hours

	Prepare and organize meetings 
	20

	Weekly Meeting
	40

	Create Roles and Responsibilities Sheet
	2

	Create Group GANNT Chart
	4

	Create First Draft Power Point
	6

	Hold presentation practice sessions for first presentation 
	4

	Create/refine final presentation 
	3

	VIVA Presentation (9/12/24)
	25min

	Create second draft Presentation
	4

	Research and write report
	36

	Hold presentation practice sessions for second presentation 
	4

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



Aerodynamics
	Tasks
	Hours

	Create model and run a baseline CFD simulation to start finding values
	40

	Research and investigate various wing profiles, create custom wing profiles
	5

	Conduct various iterations, simulations; modifying configurations
	60

	Evaluate the testing conducted
	12

	Select the most effective design & make adjustments for secondary testing
	8

	Using CAD, create scaled-down versions of different aero foil models for wind tunnel testing 
	2

	Material selection which correlates to the aerodynamic properties of the final wing
	4

	Create models with pressure taps, ensuring it matches the CFD design validate pressure values in the wind tunnel
	8

	Various aero foil shapes and designs should be added to a model of the Morgan to test their effectiveness 
	15

	Wings to be tested at different pitches and their effects on vehicle balance compared
	15

	An optimum design should be created with pressure taps to test in the wind tunnel to validate the CFD data 
	5

	Review CFD results & wind tunnel data, identify any final adjustments
	3

	Produce a summary of findings & any additional design adjustments for the next process
	6

	Create presentation for Vivas
	5

	Write section for group Project report
	12



Structural design
	Task
	Hours

	Research suitable materials and mounting designs for the wing
	20

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

	Determine the costings of the selected material/s
	2

	Design a number of wing mounts, endplates, and electronics housing in conjunction with the aerodynamicists and mechatronics 
	15

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

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

	Convene with the aerodynamics to find the desired compromise on structural soundness and aerodynamic flow of the wing
	15

	FEA test the final design
	10

	Make tweaks based on the results from the testing
	5

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



(Group Project tasks – Joint group document)
Personal Tasks
As I am a member of the control group I will go into more detail into my personal tasks. As there are two members of the control group, we have decided on creating separate ideas and combining the best parts of each prototype to create the final design. My personal tasks include

	Tasks
	Hours

	Complete Matlab, Simulink and Simscape  Onramp to gain a basic understanding of the fundamentals of the software. This will allow me to progress further into the project as this will be the backbone of my project.
	7

	Design a beginner's circuit to control a servo motor using an Arduino uno. The purpose of completing this task is to gain some beginners experience working with Arduinos and the software stated in the previous task.

	4

	Prepare and write my section of the presentation for the first Viva. 
	10

	Research into the benefits and constraints of open-loop and closed-loop circuits. This will provide data and resources to back up my decisions when it comes time to decide on the circuit hardware when designing the control systems.
	6

	Research into the positives and negatives of different control devices, activation systems, failure prevention systems and feedback controllers. In doing this it will give me a greater understanding of how the systems work together and what the most functional pairings will be.
	12

	Research into different filter types including, RC filters, RLC filters, band pass, high/low pass filters. These filters will allow me to process the signals into usable signals with minimal noise. In addition to research I will also test them in a circuit.
	10

	Write my section for the project report.
	10

	Build a circuit that takes an input signal from a sensor, processes the signal and produces an output signal to control the activation of the rear wing. 
	10

	Research into what vehicle sensors will be used to control the position of the rear wing. This includes using the sensors to check what the wing should do.
	10

	Build a circuit that takes in 4 input signals from the vehicle to control the position of the wing in reference.
	14

	Prepare and write my section for the presentation for the second Viva.
	10

	Prototype this system to scale using different actuation methods, feedback sensors and failure restriction methods. This will allow me to find out what will be the best system will be for our specific application.
	20

	Adapt the system to consider the loads and size of the full size model.

	20



GANNT Chart - Personal

Costs and Equipment
During the planning stage it is crucial to include costs, the equipment and resources required. This includes items such as software and tools. Included below is a table of components and consumables that i will use. These will be used to prototype as well as creating the final product. In addition to these items i will also be using Matlab, Simulink and Simscape software as well as a plethora of electrical tools such as wire strippers and soldering equipment. These are supplied by the university or are pieces of equipment that we already have.

	Materials and Costings

	Arduino Uno Mega 2560 Rev3
	£43.80

	Motor + Gearbox
	£8.24

	Rotary Encoder
	£1.80

	Battery Holder
	£2.66

	Gain block
	£6.99

	Rod Ends
	£8

	Threaded rod
	£9

	RLC 
	£29

	SD Card
	£10.63

	Diodes
	£9.99

	Wormscrew motor
	£7.86

	Servo Motor
	£6.50

	Stepper Motor
	£8.33

	Stepper Driver
	£1.60

	Potentiometer
	£3.50

	Accelerometer
	£2.80

	Opp Amp Timer
	£19.99

	
	£180.70


R.James, Group Project Bits


Milestones and Concerns
A key milestone for my specialist area is creating a circuit that takes in the input from a minimum of 4 vehicle sensors, processing these signals to give the required output to place the wing in the right position relative to the input data. The reason this is so crucial is that without completing this task, the project will not be able to function. To ensure that we will be able to deliver effectively on this task, me and Rhys, the other member of the control group will work individually to process the signals from 2 vehicle sensors each and then work together to combine them into one system. This will allow us to effectively share the workload and complete the task on time.
One area that causes concern for me is the failure prevention system that will be incorporated into the system. The purpose of this system is to prevent extreme failure in the event of a control system failure. The reason this is a cause for concern is that it could cause significant instability to the car causing the driver to crash. To mitigate this risk the failure prevention system will be not only electronic but there will also be a mechanical back up.
In addition to the failure prevention system, another part of the project which raises cause for concern is the delivery of components. In this area of the project a large majority of the components used are going to have to be ordered and delivered. This could cause a delay in the progress of the project due to components not arriving on time or not arriving at all. To mitigate this risk, I will be ordering my components from a reputable distributor. Although this will not eliminate the risk it will lower the percentage of it happening considerably.
GANNT Chart – Team
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