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Task 1:
Introduction:

This group project has been split into groups of 8, where we have been given the task of creating an active rear wing for a Morgan. This project is split into five areas which are as follows: 
1. Aerodynamics  
2. Structural design 
3. Control system design 
4. Mechatronics components 
5. Vehicle performance assessment   

The objective of this group project it to create an active rear wing for the morgan. We must as a team follow the regulation provided and ensure that we overall push each other to achieve the best possible outcome.

Task 2:
Role’s and responsibilities:
	Persons
	Area of work
	Role 
	Responsibilities 

	Alex (PM) 
Mo
	Aerodynamics 

	To understand what forces the active rear wing will undertake and how it will affect the cars overall drive. 
	Understanding aerodynamic forces:
Knowing the lift, drag and downforce (at high speeds). 
Angle of attack: they’ll need to understand how changing the angle of the wing will affect the car’s grip, balance and handling.

	James
Jacob. L
	ECS 
	Design the control algorithms that will adjust the rear wing based off the cars data.
	Actuators: they will need to familiarise themselves with the electric or hydraulic actuators as they will be used to control the wings angle, in real time.
Inputs: knowing when the wing will need to be adjusted due to steering angle, throttle and brake pedal position.

	Emily
Angel
	Simulation 
	To input the vehicles data into the software and run it round a chosen track and feedback to the rest of the team.
	To simulate the car round a track before imputing the wing to see where the wing will need to be activated and how much by, round corners etc.
To understand the data of the car, the data given once it has been simulated and to adjust the data to optimise performance. 
To then simulate the car round the track with the active rear wing to see if it is operating correctly and smoothly. 

	Jacob. G
Nevin
	Structural design 
	Design the structure of the wing, making sure that it lightweight yet strong enough to handle to forces applied. 
	Develop the structural layout and materials for the wing’s components. Including the wing itself, mounts, brackets and linkage mechanisms.
Optimise the design for strength to weight ratio, ensuring that it meets safety and durability measurements without compromising performance. 
Choosing an appropriate material for what the wing will undertake, while considering the cost it will be to produce.

	Alex 
	Project manager 
	To plan, execute and close projects. 
	To establish CLEAR goals with fair milestones and deadlines. 
To overlook the budget to ensure that remains financially stable. 
To make sure that the team has all the necessary resources to complete the tasks given. 
To identify the risks that could impact the project’s success. 
To keep track of where everyone is within their specific area, ensuing to project stays on target. 




Skills and personality traits for my role:

Skills: 
· To have good software skills. 
· Understanding data (car and track) and what is needed to optimise the morgans performance. 
Knowing when the car will need to brake, accelerate and turn, will determine what angle the rear wing will need to be at that point. 
· Problem solving.
· To understand the relationship between aerodynamic loads and vehicle dynamics.
· Knowledge of physics and engineering principles applied to simulation. 

Personality traits: 
· Communication, giving feedback to other team members.
· Having the desire to learn new skills and being persistent throughout the project.
· Being organised, with time and data.


Belbin’s model:
The types of behaviour in which people engage are infinite. But the range of useful behaviours, which make an effective contribution to team performance, is finite. These behaviours are grouped into a set number of related clusters, to which the term Team Role is applied. (Belbin, 2024).
The nine different Belbin team roles:Key:
Social roles
Thinking roles
Action/task roles

1. Resource investigator
Uses their inquisitive nature to find ideas to bring back to the team.
2. Team worker 
Helps the team to gel, using their versatility to identify the work required and complete it on behalf of the team.
3. Co-ordinator 
Needed to focus on the team's objectives, draw out team members and delegate work appropriately.
4. Plant
Tends to be highly creative and good at solving problems in unconventional ways.
5. Monitor evaluator 
Provides a logical eye, making impartial judgements where required and weighs up the team's options in a dispassionate way.
6. Specialist
Brings in-depth knowledge of a key area to the team.
7. Shaper 
Provides the necessary drive to ensure that the team keeps moving and does not lose focus or momentum.
8. Implementer
Needed to plan a workable strategy and carry it out as efficiently as possible. 
9. Completer finisher
Most effectively used at the end of tasks to polish and scrutinise the work for errors, subjecting it to the highest standards of quality control.
(Belbin, 2024).
Task 3:
	Section
	Group
	What will you do for it?
	What do you need from other groups
	Deadline

	Pulled From brief, What’s expected of us in viva 1
	Your Group Add a row in to split into your subgroups if you want
	What you plan to contribute to that section
	what you need with teams it will come from in brackets
	When you will be finished with it (doesn't have to be in chronological order from top to bottom but must be before its needed by other groups)

	

	Initial Project Considerations 
	Whole Team
	GRP Rules read and understood
	Group Work
	7-Oct

	
	
	Groups and roles established
	
	

	

	Research Complete
	Aero
	Learn CFD, research aerodynamics
	Independent 
	30-Oct

	
	Structural
	research different wing types.
	Independent
	30-Oct

	
	ECS 
	common mechatronic elements and how they work, potential Parts, Signal types and conversion methods learned
	Independent
	2-Dec

	
	Sim
	Learn sim 
	Independent 
	21-Oct

	

	Experimental Work
	Aero
	Investigate wing profiles and dimensions, Target max CL and minimum CD then run at different angles
	Idependant
	10-Nov

	
	Structural
	Simulate and test various conditions (static, dynamic, and aerodynamic) to validate design assumptions
	Data from CFD
	23-Nov

	
	ECS 
	Testing Different Arduino configurations, Testing different Simulink methods.
	Independent
	25-Nov

	
	Sim
	Simulate track data with suggested wing profile
	Suggested wing profile from aero
	20-Nov

	

	Analytical Work
	Aero
	Investigate the maximum force exerted on the structure of the wing and mounting due to the lift and drag 
	Inform structural of loads, receive mechatronic design for wing adjustment to implement into cad model.
	15-Nov

	
	Structural
	Perform structural simulations to assess stress, strain, and deformation under various load conditions
	More Data from CFD, Stress and strain analysis.
	23-Nov

	
	ECS 
	What are requirements for different parts in real world/prototype
	Resistive forces due to weight and air (Structural, Aero), Rate of response (Simulation)
	23-Nov

	
	Sim
	Use track sim to find time needed for wing deployment and acceleration on axes
	Independent
	23-Nov

	

	Modelling Work
	Aero
	define shape and dimensions of wing components  
	
	1-Nov

	
	Structural
	Develop various models, while applying the aero and ECS needs to generate a practical wing design.
	
	13-Nov

	
	ECS 
	Initial Plan for Layout no specific parts, initial Simulink structure
	Dimensions of Wing and brackets (Structural and Aero)
	17-Nov

	
	Sim
	Continuation of simulations and data analysis
	Independent
	23-Nov

	

	Results
	Aero
	
	
	

	
	Structural
	Final design/ model of mounting system along with the wing, tested and manufactured.
	Data from CFD, Optimal positioning of pneumatics/ hydraulic/ electrical operation, accessibility from ECS.
	30-Nov

	
	ECS 
	layout with list of potential prototype parts and requirements for real parts, Simulink structure and methods established
	Independent
	30-Nov

	
	Sim
	Final testing done ensuring best result possible is achieved
	Model of wing (Structural) 
	30-Nov

	

	Viva Prep Done
	Whole Team
	All PowerPoint slides filled in 
	2-Dec

	
	
	Viva Rehearsed
	9-Dec

	



Task 4:

· Establish simulation goals with the rest of the team to see where everything lines up.
· Download the software (optimal lap). 
· Create the car within the software using the data. 
· Choose a track to simulate the car on.
· Identify where and when, on the track, the car will need the wing to be at either 0°, 20°, 40° or 60°, and work with the ECS and the aerodynamics team to see whether it is doable in this amount of time.  
· 
· 

Task 5:

Milestones:
	Milestone 
	Date

	Allocate an area of work for everyone 
	30/09/2024

	Initial planning:
·  Define goals across the project.
· Establish timelines, budget and resources.
· Develop a Gantt chart for the team to follow.
	
7/10/2024
14/10/2024
10/10/2024

	Research:
· Research aerodynamic principles and existing rear wing technology. 
· Research different wing shape types
· Identify cost of materials needed to complete the project.
· Find data from chosen track and car to simulate.
	
21/10/2024

30/10/2024
5/11/2024

21/10/2024

	Design:
· Create an initial shape and profile for the rear wing using CAD software.
· Determine the type of ECS is best for the project.
· Create a sim of the car going round the chosen track to see when and what degreed angle the wing will need to be at to create optimal performance.
· Choose an appropriate material for the wing.
	
23/11/2024

25/11/2024
10/11/2024


30/11/2024

	Prototyping and fabrications:
· Develop and test the control unit.
	
10/12/2024

	Testing and validation:
· Evaluate aerodynamic performance in a wind tunnel.
· Refine design based on data in sim and run to see if it is running correctly.
	
16/12/2024
20/12/2024

	Optimisation:
· Measure the stability, effectiveness and responsiveness now that the wing has been added to the car (within sim).
· Gather performance data (lift and drag ratios).
	
6/1/2025


8/1/2025

	Finalisation:
· Perform test to conform the wing meets project objectives.
· Build the final version of the active rear wing.
· Discuss lessons learned and potential improvements that could be made in the future.
	
20/1/2025

12/2/2025
23/2/2025




Gateway:
Milestone – inputting the data of the car into the sim and running it round a track.
Evaluate what it needed from the cars data before the wing has been made to see what is necessary to optimise the car performance. For example, I can track the car going round a track to see when the car would need to slow down, accelerate and corner, by doing this is can determine what angle of degrees the active rear wing would need to be at, at that exact time to enhance vehicle performance. I can then work with the aero team to see what wing profile is best for the conditions it will be withstanding and the forces it will go through. I will also have to work with the ECS team to see whether or not the active wing will be able to engage and disengage in enough time to react correctly to the following input; steering angle, brake and throttle position. 
This is a key step in the overall project as it prevents any time wasting and money loss. It also acts as a checkpoint to confirm that the team is moving in the right direction and allows other team members to approve to the next step or to make any changes before anything significant has been acted on in the project. 



Task 6:

Concerns:
1. The quality and accuracy of the simulation results. 
This depends greatly on whether the data that has been inputted into the simulation software is correct:
· Vehicle mass
· Coefficient of drag and lift
· The active rear wing itself
Incorrect data will potentially lead to unrealistic or misleading results, causing possible failure and backtracking down the line in the project.  

2. Simulation tools may not perfectly replicate real-world conditions.
Environmental factors may affect the drive of the car, such as:
· Cross winds 
· Wet track surface 
· Road surface integration (bumps and humps). 
Over reliance on the sim can result in unexpected permeance issues during physically testing.

Mitigation methods:
1. Data validation
Use reliable sources for the cars data e.g. the cars model manual, the car original company’s website. Also conducting physical testing, in a wind tunnel can give validation as to what the cars cofd and cofl is accurately. Running the sim with a range of input vales to account for any leeway. The usage of multiple simulation software to then cross verify results.
2. Hybrid testing
Combining both software and physical testing (a scaled down model in a wind tunnel) to ensure the sim results are corresponding with the physical. Running an extreme case sim, rapid speed changes, tight cornering, to identify any potential issues. Include safety margins in the design to account for any discrepancies between simulation and real world performance. 


Task7:
Gannt chart:
	Personal Gannt Chart
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