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[bookmark: _Toc214369910]Introduction
 This report provides an overview of a second-year group project, including the roles and responsibilities of all members, significant milestones, an overall Gantt chart, and a preliminary bill of materials.
 The project is to design aerodynamic and kinematic improvements to the UWTSD S2000 MCR race cars with roles being split into CFD modelling, droop stop design, and data and simulation analysis.






[bookmark: _Toc214369911]Team Member Roles and Responsibilities
[bookmark: _Toc214369912]Kiera (myself)
 My role involves simulating CFD and droop stop modifications made to the S2000 race cars virtually using VI-Grade CarRealTime. To do this, it is necessary for me to create a baseline model of the current car to see how suggested modifications would change the performance of the car.
[image: ] After a baseline model has been created, I will be working with every member of the team individually to simulate their modifications. As the sole person working on data simulation, I will then be responsible for combining all ideas and modifications into the most effective solution, meaning I need to be cooperative, pragmatic, and strategic with a good sense of judgement.Table 1 - Self Perception Belbin's Model

The Belbin model is a way to structure a team, helping organisations and teams work more effectively to achieve their goals (Belbin, 2025). For our group to work together effectively, it is essential that everyone has identified their personality traits and how these will impact their ability to fulfil their responsibilities based on the required skills. Additionally, it is crucial to ensure that they are assigned to a job role that suits their Belbin team role.
 To ensure that I have been assigned the correct role, I completed Belbin’s Self Perception Inventory. This allowed me to find that I am predominantly an implementer, with the monitor and team worker roles being my second largest categories.
 Implementers tend to disciplined and trustable, as well pragmatic when turning ideas into actions (Branco, Oliveira, Carvalho and Prikladnicki, 2015). This is ideal for my role when I need to combine design concepts from other team members into one final solution. However, I must also be mindful to not fall behind schedule implementers can be slow and inflexible.
 Team workers are friendly and cooperative with good perception and Monitors are strategic and able to visualise and judge options accurately. These are good traits for me to display when deciding a final design that implements all other members’ designs, as well as when I need to work with everyone individually to understand their designs.
[bookmark: _Toc214369913]Jason
 Responsible for investigating droop stops and implementing them on the car. His role requires analysis of the car’s current performance and position on the track using MoTeC Software. He will investigate how droop stops will affect the car and whether they are plausible with the current aero package through data analysis and testing. He is also responsible for the manufacture and installation of droop stops on the car. 
[bookmark: _Toc214369914]Will
 Responsible for the investigation into front droop stops. Understanding how droop stops work and understanding how car characteristics change with and without droop stops during cornering. Investigating where they’ll be mounted and what type of design will be beneficial for performance. There is a link between suspension kinematics and aerodynamic stability which he will be looking at closely.
[bookmark: _Toc214369915]Cara
 Her role focuses on the design and development of the midriff, sidepods, and cockpit regions of the car. These areas are key to managing airflow from the front to the rear, ensuring efficient aerodynamic performance across the vehicle. She will be responsible for refining these surfaces using CAD and CFD analyses. Her aim is to reduce drag and optimise airflow continuity, ensuring smooth integration with surrounding components while enhancing overall car efficiency and on-track performance. 
[bookmark: _Toc214369916]Ethan
Project Management:  
 Establishing objectives and setting performance targets for each area of the group.  Coordinating CFD analysis and design development. Ensuring tasks are delegated evenly, and deadlines are met accordingly. 
Aerodynamics:  
 In charge of the design and development of the splitter, floors & nosecone for the MCR. Using CAD & CFD analysis to optimize airflow to the rear of the car to activate the deck as well as reducing the overall pitch sensitivity. Collaborating closely with Noah & Cara to ensure integration and manufacturability.
[bookmark: _Toc214369917]Noah
 Noah’s role focuses solely on the aerodynamic refinement on the front section of the car, which consists of, front pontoons, pushrod covers, and wishbone shrouds. The front components of the car are crucial to the aero-mechanical interaction, where suspension and aerodynamic efficiency are directly in contact.  
 His responsibility is to improve the airflow around the front of the car using CFD simulations. His aim is to reduce drag and turbulence through improving designs, ensuring that the sidepods and rear deck receive smoother airflow while enhancing front-end stability and aerodynamic efficiency. 
[bookmark: _Toc214369918]Louis
 Responsible for designing and analysing the effects of introducing a downforce generating device over the roll hoop and its effects on the aerodynamic efficiency of the rear wing in different locations and mounting styles. This will be proved with the use of a CAD file in CFD. Using CFD he will assess the different styles to find a model that works best with other members designs to keep the overall balance and COP within tolerance.   
[bookmark: _Toc214369919]Evan
 Responsible for the rear deck and engine cover aerodynamics, ensuring smooth airflow from the cockpit/sidepods to the rear wing region. The design will aim to reduce current drag, manage airflow over the engine cover while maintaining aerodynamic balance across the whole car. 

[bookmark: _Toc214369920]Overall Group Tasks 
It is important to identify the overall group tasks within the project to see which tasks require multiple team members to achieve them. Table 2 shows a list of the tasks where it is a necessity for multiple team members to work together, and their associated hours required and timings: 


	Tasks 
	Hours Required 
	Task Duration 

	Create aerodynamic maps using old bodywork runs 
	28 hours 
	2 weeks 

	Create aerodynamic maps using S2N bodywork runs 
	28 hours 
	2 weeks 

	S2-UW CFD bodywork runs where sections of the car overlap 
	30 hours 
	3 weeks 

	Initial droop stops investigations 
	20 hours 
	3 weeks 

	Measurements of forces on droop stops 
	5 hours 
	1 weeks 

	Simulate droop stops in VI-Grade 
	8 hours 
	2 weeks 

	Analyse actuations due to droop stops in VI-Grade 
	8 hours 
	2 weeks 

	Simulate CFD alterations in VI-Grade 
	50 hours 
	4 weeks 

	Analyse and evaluate final model simulation 
	10 hours 
	2 weeks 


Table 2 - Overall Group Tasks


[bookmark: _Toc214369921]Personal Tasks
[bookmark: _Toc214369922]Hours Required and Task Duration
	Tasks
	Hours Required
	Task Duration

	Initial VI-Grade Tasks:
	10hrs
	2 weeks

	Learn how to use VI-Grade software
	10hrs
	2 weeks

	Baseline VI-Grade Model:
	35hrs
	7 weeks

	Compare current model to real data
	10hrs
	2 weeks

	Improve existing baseline model
	25hrs
	5 weeks

	Simulate Droop Stops
	40hrs
	5 weeks

	Add rebound bumpers to sports car model
	10hrs
	2 weeks

	Investigate model changes
	6hrs
	1 week

	Look at car actuation and what happens with more/less droop
	6hrs
	1 week

	Simulate droop stops on MCR VI-Grade model
	8hrs
	1 week

	Compare simulated data to real data
	8 hrs
	1 week

	Simulate CFD Results:
	107hrs
	12 weeks

	Simulate CFD adaptations from every section of the car in VI-Grade and look at aerodynamic data including velocity, acceleration, downforce, drag, etc…
	50 hrs
	4 weeks

	
	
	
	

	
	
	
	

	Identify best CFD alteration for each section of the car
	15hrs
	1 week
	

	Feedback CFD alteration improvements
	12hrs
	1 week
	

	Create overall best model in VI-Grade 
	10hrs
	2 weeks
	

	Simulate final model
	10hrs 
	2 weeks
	

	Compare final model to current real data
	10hrs 
	1 week
	


Table 3 - Task Hours Required and Task Duration

 Table 2 shows a detailed list of my personal tasks, as well as the hours required to perform the tasks, and the task durations. My tasks have also been split into sections, with each having its own total hours and tasks duration. This makes it clear to see which tasks are the largest and to see how each task is related to others and where there are dependencies (University of Waterloo, 2025).
 Looking at the table, if all the hours required are totalled, the total hours required is 192. This is useful to know to ensure that effective planning is implemented to not fall behind schedule. Knowing how much time a specific task is expected to take allows me to ensure that enough time is being set aside to work on the task. This means that I will be able to show up to weekly meetings prepared, and the risk of falling behind schedule has been reduced.


 My tasks involve learning VI-Grade to ensure that I know how to properly use the simulation software. From this I can improve a baseline model to simulate droop stop and actuation changes. My tasks also include simulating CFD alterations so I must simulate all the individual runs and analyse them to where they can be improved/which iteration is optimal. 
 It is then important for me to simulate a final model to investigate and analyse all the improvements made.


[bookmark: _Toc214369923]Preliminary Bill of Materials
Table 4 - Preliminary Bill of Materials
	Bill of Materials

	
	

	Material
	Quantity
	Purchase Lead Time
	Price
	

	VI-Grade CarRealTime Software
	1 License
	Immediate Download
	No price given without quote
	

	
	
	
	
	

	Laptop
	1 Laptop
	Next day delivery
	£449 (Currys, 2025a)
	

	
	
	
	
	

	Desktop Computer
	1 Computer
	Next day delivery
	£899 (Currys, 2025b)
	

	
	
	
	
	

	MoTeC Pro Software
	1 License
	Immediate Download
	Free
	

	
	
	
	
	

	Microsoft 365 Software
	1 License
	Immediate Download
	£84.99/year
	

	
	
	
	
	



 A bill of materials (BOM) is a comprehensive list of all the materials and components necessary for a product (business.com, 2025). It allows for accurate cost estimation and correct scheduling as expenses are clearly shown, along with purchase lead times.
[bookmark: _Toc214369924]Specialist Equipment Required
 Table 3 shows a preliminary bill of materials required for my section of the project. Within this, there are specialist softwares which are required to complete various tasks:
· VI-Grade CarRealTime is a simulation software that is required to create and simulate a MCR model. The software allows for droop stops and CFD alterations to be simulated and analysed. It plays a key role in allowing me to understand what changes are being made and how they are affecting the performance of the car.
· MoTeC is necessary to look at real-world data which can be collected off the sensors on the car. It is essential when creating a baseline model and comparing alterations made to the current car.
· It is necessary to have a laptop to run MoTeC and to collect data straight from the car. This is separate to a desktop computer which is necessary to run larger software such as VI-Grade.
· Microsoft 365 will allow me and the rest of my group to make weekly PowerPoint presentations to monitor progress. It will also be useful in assignment writing and VIVA presentations. 

[bookmark: _Toc214369925]Significant Milestones
 Milestones are essential to project planning and are important to recognise in our group project as they indicate significant events and achievements that mark progress and fulfil deliverables within the project (GeeksforGeeks, 2025).
 Within our group project there are many significant milestones that can be identified within the different areas:
Data and Simulation Milestones:
· Create baseline MCR model.
· Add droop stops to MCR model.
· Simulate CFD modifications.
· Combine best aspects of all CFD modifications.
· Create best overall S2-UW MCR model.
Droop Stop Milestones:
· Investigate droop stops.
· Design and manufacture initial droop stops.
· Test initial droop stops on the car at circuit.
· Design and manufacture improvements to droop stops.
· Test improved droop stops on the car at circuit.
· Analyse all droop stop data collected and their effect on the car.
Aerodynamic Milestones:
· Create mesh validations using CFD.
· Run original bodywork in CFD.
· Run S2N bodywork in CFD.
· Design new bodywork improvements in CAD.
· Run S2-UW bodywork in CFD.
· Improve CFD model based off data from VI-Grade simulation.
· Evaluate theoretical best model.

[bookmark: _Toc214369926]Gateway Objective
 Gateways are checkpoints where a project team must decide whether the project's objectives are being achieved and whether they align with the requirements of completed tasks before the next phase of the project can begin (PlanMan, 2025).
 To ensure that the gateways within my section of the project are completed correctly, it is important to look at one in detail and peer review the performance as an assurance mechanism (Department of Finance, 2015).
Gateway Objective: Improved Baseline MCR Model
Objective:
 To evaluate if the improved baseline MCR model is accurate and a good representative of the current MCR car. The model should have been advanced from the existing baseline model and developed by closely examining real-world data.
Timing:
 The improved model is expected to take 5 weeks to complete and to be completed by week 9. It is required to be completed before any other data simulation tasks can begin so it is imperative that it is completed on time and correctly.
Roles and Responsibilities:
 For the successful completion of the baseline model, it is essential that the required team members complete their assigned tasks. In this case, I am solely responsible for working through the objectives and ensuring that they are completed correctly.
Deliverables:
 For the baseline model to be completed successfully, there are certain deliverables that must be met:
· Baseline model should be more accurate than existing baseline model.
· Baseline model should have been created while closely looking at existing data to make changes.
· Model should be able to simulate an accurate lap time that is comparable to a lap completed by Tim Tudor around Pembrey circuit.
· Model simulation should be able to produce a speed trace which can be overlayed with a MoTeC speed trace of real-world data. This speed trace should be accurate and show similarities during analysis (similar downforce, driver performance, drag, acceleration, etc.).
· Changes made to the existing model need to be saved in the correct new model in VI-Grade so that it can be easily accessed and so that future adaptations are seamless.
 These deliverables are the strict measures in performance that can be looked at when judging the performance criteria and if the project can be continued.
Specialist Equipment Required:
 To create the improved baseline model there is specialist equipment that is essential. This includes, VI-Grade, MoTeC, a laptop, and a desktop computer. MoTeC and a laptop will allow me to look at real-world data while VI-Grade and a desktop computer will allow me to modify and improve the existing baseline model. Without these it would be impossible to complete the gateway.
Prerequisites:
 Before work can be started on the gateway there are other tasks that must be completed. To start the creation of the model, it is essential for me to have completed the VI-Grade tutorial videos and to have compared the existing baseline model to real-world data. Completing these tasks will allow me to correctly use and understand the software required to improve the baseline model and ensure that I have a good understanding of the real car and how to implement the correct parameters into the simulation.
Success Criteria:
 When the gateway is completed, the success can be evaluated against a success criteria. This includes looking at if the model satisfies all the deliverables, if the gateway was achieved in the expected time frame, if it was completed by the required week expected, and if any identified risks were mitigated.
Post Gateway Actions:
 After the gateway has been completed and approved it allows for future tasks, milestones and gateways to start. I can start working on adding bump stops to the model and can begin working with the team members working on CFD and how their design changes can be implemented into the simulation.
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[bookmark: _Toc214369928]Areas of Concern
 Within my section of the project, it is important to identify areas of concern so that ways to mitigate them can be implemented. There are two key areas which I have identified:
· The baseline model not being accurate
· Incorrectly simulating CFD modifications
[bookmark: _Toc214369929]Methods to Mitigate the Risks
[bookmark: _Toc214369930]Baseline Model Mitigation
 To mitigate the risk of the baseline model not being accurate it is important to that the model is made while constantly checking real-world data. This can be done using MoTeC to overlay a speed trace of the real car on track and the simulation. Comparing this constantly while updating the existing model ensures that the new model can be as accurate as possible.
 To mitigate the risk further it is also important to validate the changes with other team members and our supervisor. This ensures that the changes made are not only decided by me and that there are people double checking everything.
[bookmark: _Toc214369931]Incorrect CFD Simulation Mitigation
  To ensure that the CFD modifications are simulated correctly it is important to ensure that good communication is a priority. It is important to clearly communicate the values required from CFD testing to simulate the virtual model.
 When working on sections of the car that overlap with multiple people, ensuring that all members are present when discussing a modification being made to the simulation should be a priority. It is also important to discuss feedback and action points with everyone before making any changes to ensure that all members are happy and have checked for errors before moving forward.
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[bookmark: _Toc214369933]Whole Project Gantt ChartFigure 1 - Overall Gantt Chart

 Figure 1 shows a summary Gantt chart for the entire project. This is useful as it shows the start and end dates of key tasks and milestones. It also allows dependencies to be clearly shown, a key component for recognising and locating relationships between tasks, as well as for identifying which tasks cannot be started without another task being completed. 

[bookmark: _Toc214369934][image: ]Individual Gantt ChartFigure 2  - Individual Gantt Chart

 Figure 2 is a Gantt chart showing a breakdown of my personal tasks. It shows significant milestones and gateways from my area of the project across 23 weeks from the beginning of October to the end of March. This is useful to see where there are dependencies and where there is the possibility to complete multiple tasks at the same time. 
 This Gantt chart can be referenced throughout the entire duration of the project to ensure that I am staying on schedule and completing my tasks by when they are required. It will also be important to make sure that tasks are completed in the correct order and are not started without the previous required tasks being competed. 


[bookmark: _Toc214369935]Conclusion
 In conclusion, it is important to ensure that proper project planning is undertaken during all projects. It helps ensure correct timing is kept using Gantt chart, specialist equipment required can be identified, and risks can be identified and mitigated.
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