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[bookmark: _Toc1042452007][bookmark: _Toc182487565]Chapter 1 - Introduction	

This report outlines the planning process for a group project focused on designing, building, and testing a new active rear wing system. The objective is to enhance the Morgan’s performance by increasing downforce while also improving braking through drag. Successful development of the rear wing will rely heavily on effective communication and a clear understanding of each team member's role and contributions. This report will detail the planning and execution of the project.

[bookmark: _Toc182487566]1.1 Aims

[bookmark: _Int_dkvVgEm1]1.1.1 Outline the overall plan of the project using a Gantt chart. 
1.1.2 Define my individual role within the team and create deadlines for completion of tasks and milestones.
1.1.3 Outline the forecast for my section of the project. 














[bookmark: _Toc1341454730][bookmark: _Toc182487567]Chapter 2 - Team roles and responsibilities

[bookmark: _Toc1173548579][bookmark: _Toc182487568]2.1 Project management
Efa Jones is covering project management, overseeing the team's organization and ensuring everyone knows their responsibilities. As project manager, Efa focuses on time and resource management, coordinating tasks and deadlines. Efa ensures members prioritize their work and stay aligned, especially when tasks depend on others' progress.

[bookmark: _Toc710659768][bookmark: _Toc182487569]2.2 Aerodynamics and computational fluid dynamics
Harvey Levell and Harvey Hodge are responsible for the aerodynamics chapter, focusing on developing wing design concepts to optimize downforce and drag. They will use computational fluid dynamics (CFD) for airflow analysis and aim to validate results through wind tunnel testing. Their work is critical for the project's progress, as other sections depend on their design concepts and analysis for progression. 

[bookmark: _Toc1743133853][bookmark: _Toc182487570]2.3 Structural design and manufacturing
Cameron Andrews and Hannah Bathgate handle the structural aspects, focusing on material selection and prototyping. Using ANSYS and SolidWorks, they will model designs and evaluate materials based on cost and weight. Close coordination with the project manager is needed for budget alignment, and collaboration with the aerodynamicists is crucial to align material choices with design and airflow requirements.

[bookmark: _Toc731204651][bookmark: _Toc182487571]2.4 Control systems and mechatronics
Jac Evans and Rhys Thomas are responsible for the control systems, focusing on designing algorithms to move the wing based on test requirements. They will use Arduino devices to link the wing's movement with inputs like brake pressure sensors, accelerometers, or yaw sensors. MATLAB and Simulink are key tools for simulating control systems and selecting suitable components for both prototypes and the final product.

[bookmark: _Toc1245521741][bookmark: _Toc182487572]2.5 Vehicle dynamics and simulation
My role within the group project is vehicle dynamics and simulation. My main aim is to simulate design concepts of the wing profile on the vehicle. I must analyse the data found in the simulation tests to provide information as to which concepts provide the most performance benefits whilst also aiding downforce under braking. This will be done by analysing the lateral and longitudinal acceleration of the vehicle. By using data from the vehicle and the aerodynamicists CFD and wind tunnel testing, I must simulate and decide on the angle of the rear wing which is most beneficial to the respective forces. This information must then be relayed to the control systems group to generate the system to control the angle, displaying the time constraint of my section. 

My plan for the group project is to create a baseline simulation with no modifications as quickly as possible using my desired software. This will allow me to be ready for when each subgroup has information and data for me to simulate and provide analysis. The baseline simulation at Llandow circuit will allow me to provide the top vehicle velocity of the morgan to relay to the aerodynamicists. The type of simulation used will be vital as different simulations provide results in terms of consistency or human feedback. Therefore, I plan to conduct extensive research into the advantages and disadvantages of driver in the loop and driver out of the loop simulations to ensure I am confident in my decision. Furthermore, the type of software I use will determine the amount of analysis I can gain and relay to each subgroup. So again, research must be conducted into the most appropriate software for my use as well as for the overall groups benefit. 

[bookmark: _Toc182487573]2.5.1 Personality traits 
Based on my Belbin Personality Test, I have a "Completer Finisher" profile, known for reliability and attention to detail (Parsons, 2024). This aligns well with my role, as simulations can be a lengthy process and requires thorough data input for accurate results. Therefore, with my consistent personality, the group can be reassured that I will be able to provide a detailed analysis of simulations. My consistent work ethic ensures detailed and high-quality analysis, providing a strong baseline for evaluating benefits and losses. Additionally, my focus on error detection means I will identify and address any anomalies in the simulation data, ensuring precise and polished outcomes.
[bookmark: _Toc182487574]Chapter 3 – Tasks 

[bookmark: _Toc182487575]3.1 Overall group tasks 

Table 3.2.1 shows the tasks required to be completed by the whole group, with labelled timings and deadlines. 
	Sub-group 
	Description of the task
	Start date 
	Deadline date for completion
	Time spent on task (hours) 

	Aerodynamics
	Set up CFD model with vehicle dimensions, boundary conditions, and initial wing parameters.
	14/11/24
	20/11/24
	10

	
	Run baseline CFD simulations to find starting values for downforce and drag.
	14/11/24
	20/11/24
	30

	
	Conduct simulations by modifying dimensions, angles and configurations and evaluate the results obtained. 
	
21/11/24
	18/12/24
	30

	
	Using CAD, create scaled-down versions of aerofoil models for wind tunnel testing. 
	12/12/24
	18/12/24
	10

	
	Conduct final CFD and wind tunnel tests to determine the optimal aerodynamic profile
	08/01/25
	08/0/25
	10

	Structure
	Research the structural aspects of the rear wing including mounting points, material, and structural integrity. 
	14/10/24
	21/10/24
	20

	
	Design wing mounts, end plates and electronic housing in conjunction with other sub-groups. 
	21/10/24
	11/11/24
	15

	
	Complete initial FEA runs and compare varied materials with research and results from other sub-groups. 
	11/11/24
	07/01/25
	60

	
	Keep track of materials and equipment required for the structural components to relay to the project manager for financial considerations. 
	14/10/24
	17/03/25
	1 hour weekly.

	
	Complete final FEA testing and make alterations to the final idea based on results. 
	07/01/25
	07/02/25
	
20

	Mechatronics and control
	Research control and actuation systems of similar applications to determine suitable open/closed-loop circuits, control devices, and feedback controllers. 
	14/10/24
	11/11/24
	10

	
	Use MATLAB and Simulink to select components for full-scale and prototypes. 
	11/11/24
	02/12/24
	10

	
	Build and test an initial circuit that gives an output dependant on sensor input signals.
	02/12/24
	16/12/24
	10

	
	Build a model system that can move a protype wing.
	06/01/25
	13/01/25
	14

	
	Create the final system considering the sensor signals and loads from full-sized models.
	27/01/25
	10/02/25
	15

	Project management 
	Record the financial expenditures of the group. 
	14/10/24
	17/03/25
	1 hour weekly 

	
	Organise consistent group meetings to oversee everyone's progression.
	14/10/24
	17/03/25
	2 hours weekly

	
	Create the layout for the interim VIVA presentation.
	4/11/24
	4/11/24
	2

	
	Create the layout for the final VIVA presentation and report. 
	03/03/25
	10/03/25
	5



[bookmark: _Toc182487576]3.2 Individual Tasks 

Table 3.2.1 shows the individual tasks required for the simulation group. 
	Description
	Start Date
	Deadline
	Time required (hours)

	To research and decide on the type of simulation to complete. (driver in the loop or driver out of the loop). Provide sources and references to back up decisions.
	14/10/24
	21/10/24
	3

	To research and decide on the simulation software to use. (Optimum lap, VI grade Software, BPS). Provide sources and references to back up decisions.
	14/10/24
	21/10/2024
	3

	To create a baseline simulation of the morgan plus four vehicles on optimum lap software to be ready for other subgroups to provide me with data to simulate. 
	21/10/24
	1/11/2024
	25


	Conduct research into the available analysis that can be done on optimum lap software to provide a gauge for the aerodynamicists on what I can do to help. 
	4/11/24
	13/11/24
	10

	To create Llandow circuit on optimum lap and run simulation to gain a more accurate analysis of the vehicle properties for analysis.
	15/11/24
	25/11/24
	
25

	To learn to use VI grade to create a more detailed simulation of the vehicle to allow a more in-depth aerodynamic analysis. 
	18/11/24
	25/11/24 
	15

	Complete initial downforce and drag simulations on VI grade using data from initial CFD results.
	25/11/24
	02/12/24
	25




	To simulate the structural integrity of the rear wing using data from the structural group. 
	9/12/24
	06/01/25
	25

	Complete final simulations from new design concepts developed by the aerodynamicists from CFD and wind tunnel testing. 
	27/01/25
	28/02/25
	40

	Attend regular scheduled meetings arranged by the project manager for progress updates. 
	11/10/24
	03/03/25
	2 hours weekly

	Prepare and practice my input in the interim presentation. Completing my part in the presentation and attending practice sessions created by the project manager. 
	25/11/24
	09/12/24 
	20

	Prepare and practice my input in the final VIVA presentation and final report. Completing my part in the presentation and attending practice sessions created by the project manager.
	09/03/25
	30/03/25
	30



[bookmark: _Toc182487577]3.2.1 Individual Bill of Materials

Table 3.2.1.1 demonstrates the equipment required to complete the simulation runs within the group project.
	Equipment required
	Cost 
	Purchase time 
	Quantity

	Laptop to run simulation software
	Free
	Available immediately 
	1

	Optimum lap software 
	Free
	3 days for downloading permission.
	1

	VI grade software 
	Free
	2 hours for downloading.
	1






















[bookmark: _Toc182487578]
Chapter 4 – Project planning 

[bookmark: _Toc182487579]4.1 Overall group milestones

Table 4.1.1 shows the milestones and their deadlines for the whole group. 
	Milestone 
	Description
	Deadline 

	Delegation of roles
	Assign roles based on each member’s strengths and ensure they understand their responsibilities.
	14/20/2024

	Baseline simulation
	Conduct a baseline simulation of the Morgan on optimum lap ready for comparison.
	30/10/2024

	CFD runs 
	The aerodynamicists must conduct initial tests to analyse the Morgan’s airflow with an added rear wing.
	1/10/2024

	FEA runs
	Complete initial FEA runs on rear wing designs to assess structural strength and stress.
	11/11/2024

	MATLAB 
	Create MATLAB scripts to design control algorithms for adjusting the rear wing.
	25/11/2024

	Interim VIVA presentation
	The group must prepare to present initial group project ideas and progress. 
	8/12/2024

	Final wing profile 
	Chose the final wing design using CFD and wind tunnel testing results. The prototype wing must be made.
	17/02/2024

	Material selection
	Select the final wing material after final FEA and stress analysis tests. 
	24/02/2025

	Final simulation runs
	Complete final simulations to verify the chosen wing design improves the desired areas.
	03/03/2025

	Final VIVA presentation 
	The group must prepare to present the overall proposal active rear wing and how the design was created and tested. 
	30/03/2025

	Final group project report
	The group must create a final report outlining how the active rear wing was designed, built, and tested. 
	30/03/2025



[bookmark: _Toc182487580]4.2 Gantt Chart
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Figure 4.2.1 – The graph illustrates a Gantt chart of the overall group milestones for the project.















[bookmark: _Toc182487581]Chapter 5 – Risk Factors

[bookmark: _Toc182487582]5.1 Personality Trait 
I have been identified as a "Complete Finisher" in Belbin's personality test (Parsons, 2024), which brings strengths but also potential challenges, such as overthinking and excessive worrying. Timely completion is crucial for the group, and I risk delaying work if I focus too much on details. To overcome this, I will regularly liaise with the project manager for reassurance and guidance, ensuring I stay on track with deadlines and task progression.
Furthermore, as a "Complete Finisher" (Parsons, 2024), I may struggle with trusting others, which could hinder collaboration. Effective communication between sub-groups is crucial for the project, as others rely on my data analysis. To mitigate this, I will attend regular meetings to build trust and foster strong working relationships, ensuring smooth communication and progression.

[bookmark: _Toc182487583]5.2 Software complications
A key risk in my project is the reliability of the software I’ll be using. While external, I can manage this risk by allowing extra time for potential issues. As Evans (2024) notes, effective planning and accounting for unexpected errors are crucial. If I were to complete the task at the last minute, if the software were to unexpectedly fail, it leaves me with the unlikelihood of meeting my deadlines. Also, due to the simulation software's being new to me, I must leave efficient time for me to become comfortable with them. To avoid last-minute delays, I’ll start tasks promptly, leaving time to learn the new software and address any issues that may arise. I will increase the time allocation for each task in my Gannt chart to account for software complications.






[bookmark: _Toc182487584]Chapter 6 – Individual Plan

[bookmark: _Toc182487585]6.1 Individual Milestones
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Figure 6.1.1 - Displays a timeline of my individual milestones for the project. 
A major milestone for myself is the Llandow circuit simulation. The purpose of this milestone is to create a Llandow circuit to simulate the morgan vehicle on, using optimum lap software. This simulation is vital to provide data of the potential top speed of the Morgan vehicle on the track and the cornering speed to the aerodynamicists to further conduct their CFD and wind tunnel testing. To complete this milestone, I must use the data of the vehicle, including vehicle mass, coefficient of downforce and drag and tire radius, for example, to build the vehicle profile on optimum lap. Then, I must create the Llandow circuit on optimum lap to run the simulation. The deadline for this milestone is 06/11/2024 and it is crucial this is completed by this date as the aerodynamicists are relying on the data gained to proceed. 

[bookmark: _Toc182487586]6.2 Individual gateway

[bookmark: _Toc182487587]6.2.1 Simulation Validation gateway
[bookmark: _Int_VYDSSnLF]This gateway pinpoints a key time in our project of developing the active rear wing. This gateway occurs after the initial simulation testing of the new design concepts. A simulation must be done on the aerodynamic development of the wing. The simulation will be done on optimum lap and will analyse the different coefficients of drag and downforce gained from CFD results on the vehicle at Llandow circuit. These values, when compared with the baseline simulation, allow us to understand whether the modifications are improving the performance. The outcome of the gateway determines which direction the project should go in terms of developing different designs. 
To further this gateway, I will use a second software to analyse the CFD results. VI grade will evolve the analysis of data gained for aerodynamic purposes. This software requires a more in-depth data input to gain an accurate representation of the vehicle. This means that the simulation is more representative of the aerodynamics of the vehicle, and we can be more confident in the results.

Objectives 
1. Analyse simulation results of initial wing profile designs against the baseline to assess benefits and limitations.
2. Review project direction based on performance metrics, including lap times, drag reduction, and potential loads. This will improve the selection of the optimal wing profile and guide final structural decisions.

Preparation for the gateway
1. A baseline simulation must be created on optimum lap of. This should contain initial coefficients of downforce and drag for the new modifications to be compared to.
2. Initial CFD runs of design concepts must be completed by the aerodynamicists to obtain values to compare to the baseline simulation and analyse which modification shows the better lap times.

Evaluation points
1. The main evaluation is to use Optimum Lap software to assess lap time reduction based on downforce and drag impacts. This analysis identifies aerodynamic changes needed to further improve lap times.
2. The second evaluation point is to analyse the drag reduction of the rear wing specifically at high-speed sections of the lap for maximum speed. The drag coefficient will be analysed at specific intervals to see the improvements. 
3. The final evaluation point is the downforce in braking and cornering. The wing must increase downforce in corners for stability. Without the added downforce, cornering performance will be reduced. The downforce coefficient will be analysed throughout sections of the lap.

Start date: 5/11/2024
The gateway start date must be coordinated with the aerodynamicists to ensure their CFD results are ready for simulation. 

Deadline date: 02/12/2024
The gateway deadline is crucial, as it aligns with the aerodynamicists' schedule, ensuring they are prepared for the simulation results analysis. 

[bookmark: _Toc182487588]6.3 Personal Gantt Chart
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Figure 6.2.1 displays a personal Gantt chart for the vehicle simulation part of the project.









[bookmark: _Toc182487589]Chapter 7 - Conclusion

Effective organization and communication are crucial in a group project. Each member must understand their roles to ensure tasks are completed efficiently. Collaboration is essential, as many tasks depend on data from other groups and therefore, we must work in cohesion to progress through the project and develop an appropriate rear wing.
To conclude, my role in simulation requires working closely with the aerodynamicists and structural team to gather data and using software confidently to share analysis. Staying on track with my workload and regularly referencing my Gantt chart will be key to success.
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