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Introduction 


This report will aim to be a comprehensive overview of the Level 5 group project, by detailing its scope, objectives, and my personal contributions. The report is split into seven tasks, detailed below:

· Task 1 – an introduction to the group project.

· Task 2 – a list of all team member’s roles and responsibilities within the project, as well as identifying the skills and personality traits required for my role, referring to Belbin’s model. 

· Task 3 – a list of overall group tasks and associated timings.

· Task 4 – a detailed list of my tasks including the hours required and a preliminary bill of materials.

· Task 5 – identification of significant milestones for the whole project as well as the generation of one gateway objective for my particular area in detail.

· Task 6 – identification of two areas of concern within my area and suggestions of suitable methods to mitigate risk.

· Task 7 – generation of an overall summary Gantt chart for the whole project and a second more detailed plan for the section of the project I’m responsible for. 
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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 brief for this project included the project task introduction, the technical regulations that must be followed, the areas of work that are involved and the assessment methods, which are an initial VIVA (	25 mins per group), a group report (2500 words each), a final VIVA (25 mins per group).

The project entails designing an active rear wing for an automotive manufacturer who wants to produce a “performance” version of one of their vehicles and wish to include an active rear wing.
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	Team members name 
	Roles & responsibilities 

	Angel 
	Role: Simulation
Responsibilities: to work the simulation software, to feedback to the other team members as to what works and what doesn’t around the simulated circuits

	Emily 
	Role: Simulation
Responsibilities: to work the simulation software, to feedback to the other team members as to what works and what doesn’t around the simulated circuits

	Alex
	Role: Aerodynamics & project manager
Responsibilities: collaborate with others to optimize shapes for reduced drag & improved performance, designing and conducting wind tunnel tests to gather data on aerodynamic properties, utilizing software tools to model air flow and predict performance under various conditions. Designing objectives and creating a detailed project plan that outlines tasks, resources and timelines. Ensuring the project stays within the given budget. Ensuring the team are communicating with each other and everything runs smoothly.

	Mo
	Role: Aerodynamics
Responsibilities: collaborate with others to optimize shapes for reduced drag & improved performance, designing and conducting wind tunnel tests to gather data on aerodynamic properties, utilizing software tools to model air flow and predict performance under various conditions.

	James 
	Role: Mechatronics and control
Responsibilities: designing systems that combine electronical, mechanical and software components to achieve the desired functionality.  Creating prototypes and models to test and validate system designs. Diagnosing and resolving issues in the mechatronic systems.


	Jacob L
	Role: Mechatronics and control
Responsibilities: designing systems that combine electronical, mechanical and software components to achieve the desired functionality.  Creating prototypes and models to test and validate system designs. Diagnosing and resolving issues in the mechatronic systems.

	Nevin
	Role: Structure
Responsibilities: choosing the appropriate material to use based on weight, cost, etc. creating detailed designs for the required component. Developing a prototype to evaluate performance. Working closely to ensure the best design is created.

	Jacob G
	Role: Structure
Responsibilities: choosing the appropriate material to use based on weight, cost, etc. creating detailed designs for the required component. Developing a prototype to evaluate performance. Working closely to ensure the best design is created.
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· attention to detail – 
· problem solving and troubleshooting skills 
· proficiency in simulation software
· knowledge of physics and engineering principles 
· understanding of material properties and behaviours 
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· patience and persistence 
· curiosity and willingness to learn 
· communication skills
· systematic and organised approach 
· creativity and innovation 
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Belbin’s model identifies nine team roles that individuals might embody in a team setting, each contributing different strengths and potential weaknesses. 
For someone engaged in component simulation, a field that requires analytical skills, problem solving abilities and technical expertise, there are specific roles and traits from Belbin’s model that can be especially valuable such as:



[bookmark: _Toc182829835][bookmark: _Toc182830052][bookmark: _Toc182830204][bookmark: _Toc182830977][bookmark: _Toc182831247]Plant 
Key strengths –
1. Creative 
2. Imaginative 
3. Free thinking 
4. Generates ideas and solves difficult problems (Belbin's, n.d.)
Allowable weaknesses 
1. Might ignore incidentals 
2. Might be too preoccupied to communicate effectively (Belbin's, n.d.)
Role in simulation 
A plant is skilled at creating creative ideas and solutions, making them excellent for tackling complex simulation challenges and designing unique component simulations.

Personality traits 
1. Unorthodox 
2. Imaginative 
3. Curious 
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Key strengths 
1. sober 
2. strategic and discerning
3. sees all options and judges accurately (Belbin's, n.d.)
Allowable weaknesses
1. sometimes lacks drive and ability to inspire others
2. can be overly critical (Belbin's, n.d.)
Role in simulation
The monitor evaluator is essential when it comes to analysing simulation results, assessing models or scenarios for improvement, and interpreting data.
Personality traits 
1. logical 
2. cautious
3. discerning 


[bookmark: _Toc182829837][bookmark: _Toc182830054][bookmark: _Toc182830206][bookmark: _Toc182830979][bookmark: _Toc182831249]Specialist 
Key strengths 
1. single-minded 
2. self-starting and dedicated 
3. provide specialist knowledge 
Allowable weaknesses 
1. tends to contribute on a narrow front
2. can dwell on technicalities 
Role in simulation
Specialists bring a high level of expertise in simulation technique, methods and tools, thus helping to optimise accuracy of models.
Personality traits
1. highly knowledgeable
2. focused 
3. self-motivated 
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Key strengths 
1. practical 
2. reliable 
3. efficient 
4. turns ideas into actions 
5. organises work that needs to be done (Belbin's, n.d.)
Allowable weaknesses 
1. can be a bit inflexible 
2. slow to respond to new possibilities (Belbin's, n.d.)
Role in simulation 
These can take complex models and plans and apply them in a way to ensure the practical application of the simulation findings.
Personality traits 
1. efficient 
2. organised 
3. disciplined 

[bookmark: _Toc182829839][bookmark: _Toc182830056][bookmark: _Toc182830208][bookmark: _Toc182830981][bookmark: _Toc182831251]Complete finisher 
Key strengths 
1. Pain staking 
2. Conscientious 
3. Anxious
4. Searches for errors 
5. Polishes and perfects (Belbin's, n.d.)
Allowable weaknesses 
1. Can be inclined to worry 
2. Reluctant to delegate (Belbin's, n.d.)
Role in simulation
These help to ensure the accuracy and reliability of the simulations by checking for errors and inconsistencies meticulously.
Personality traits 
1. disciplined
2. perfectionist
3. Meticulous
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Key strengths 
1. co-operative 
2. perceptive and diplomatic 
3. listens and averts friction (Belbin's, n.d.)
Allowable weaknesses 
1. can be indecisive 
2. tends to avoid confrontation (Belbin's, n.d.)
Role in simulation 
In collaborative projects, the team worker ensures smooth teamwork, supports team dynamics and encourages idea-sharing.
Personality traits
1. adaptable 
2. empathetic 
3. collaborative 
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	Section

	Team needed

	What will be needed to be done
	What is needed from other teams
	Deadline

	

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

	Independent 

	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

	
	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/prototypes
	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 axis
	Independent 

	23-Nov


	Modelling work
	Aero
	define shape and dimensions of wing components  
	Independent 

	1-Nov

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

	Independent 

	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
	Final testing done 

	Independent 

	30-Nov

	
	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.
	02-Dec

	
	
	VIVA rehearsed
	09-Dec



(Group 5, 2024)
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List of tasks
1. Research – learn the basics of the simulation software [ 1-2 weeks]
· attend 2 lectures, 1 giving different software suggestions and 1 giving a demonstration on a software. Download software to be used and add vehicle data.
· Hours needed – 24 hours total

2. Experimental – start a range of simulations including gathering track data with suggested wing profile. [1-3 weeks]
· Decide on wing profile with the rest of the group then use that to start simulating the vehicle round chosen track.
· Hours needed – 48 hours total

3. Analytical & modelling – use the track sim to find the time needed for the wing deployment and acceleration on axis. [2-6 weeks]
· Run the simulation multiple times changing and gathering data as it goes along to ensure system is working.
· Hours needed – 144 hours total

4. Results – final testing to be done ensuring best result possible is achieved. [2-4 weeks]
· Spend couple of weeks running the test multiple times to ensure it all runs smoothly.
· Hours needed – 96 hours total

Specialist equipment required
· Laptop 
· Simulation software
· Possible simulator
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Identify significant milestones for the whole project.

· Project kickoff & initial planning 
· Requirements definition & concept development
· Preliminary design review 
· Detailed design completion 
· Prototype manufacturing & assembly
· System testing & validation
· Final adjustments & validation
· Project completion & delivery

[bookmark: _Int_jc4lLQmu]For your particular areas of the project generate one gateway objective in detail.

Milestone: completion of detailed simulation analysis
Objective: validate the aerodynamic, structural, control system, and mechatronics simulations to ensure the active rear wing system meets all performance requirements before moving into the prototype manufacturing phase.
Significance: this milestone serves as a critical checkpoint to ensure that the system design is optimised, thus reducing risks and potential extra costs. It is essential for detecting any design flaws early.










[bookmark: _Toc182829844][bookmark: _Toc182830061][bookmark: _Toc182830213][bookmark: _Toc182830986][bookmark: _Toc182831256]Task 6 
Identify two areas of concern within your section of the project and suggest suitable methods to mitigate the risk. 

· If we do driver in, we will have anomalies but if we do driver out, we don’t have human feedback  
1. By choosing driver out the best option is to ensure a slight leeway to account for human error
2. Anomalies – mass, human error, 


· If the software is not reliable enough
1. Ensuring plenty of time is given before final VIVA to give the chance to troubleshoot the software.
2. Having a backup plan if the software crashes such as a new software or a completely different type of simulation.
3. Ensuring data is saved and recorded manually so no progress is lost and the project isnt behind schedule.
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Figure 1 --whole group Gannt chart

















[image: A screenshot of a computer

Description automatically generated]

























[bookmark: _Toc182829906][bookmark: _Toc182830195][bookmark: _Toc182830347][bookmark: _Toc182831120][bookmark: _Toc182831258]Conclusion

In summary this assignment gives an insight to the group project and the roles and responsibilities involved. It shows how a structured timeline was established, that outlined key milestones, such as the detailed design completion, and preliminary design review. These milestones serve as critical checkpoints that help ensure that the project’s progress aligns with the goals that have been established and the performance requirements. The Gannt chart provides a clear visualisation of the project’s expected schedule. The structured approach undertaken shows a vigorous framework to ensure successful development of the active rear wing system.




References
Belbin's, n.d. The Nine Belbin Team Roles. [Online] 
Available at: https://www.belbin.com/about/belbin-team-roles
[Accessed 30th October 2024].
Group 5, 2024. Group timing plan, s.l.: s.n.


date	
initial team meeting and group and role establishment	group rules read and understood	MILESTONE: initial considerations	first sub-team's tasks completion	team meeting	45565	45572	45572	45579	45606	duration	[CELLRANGE], [VALUE]
[CELLRANGE], [VALUE]
[CELLRANGE], [VALUE]
[CELLRANGE], [VALUE]
[CELLRANGE], [VALUE]

initial team meeting and group and role establishment	group rules read and understood	MILESTONE: initial considerations	first sub-team's tasks completion	team meeting	8	1	8	50	15	initial team meeting and group and role establishment	group rules read and understood	MILESTONE: initial considerations	first sub-team's tasks completion	team meeting	

2

image1.png
Setp seroymmic

e

Completea

077107202

0771072028

07/10/2028
18/10/2028
18/10/2028
21/10/2028
28/10/202

18/11/2028
18/11/2028
18/11/2028

25/11/2020

25/11/202

25/11/2020

/1272028
021272020
/1272028

021272020

osj12/2028

[——

Mot bevlop

Py

oty St
S

Py
iy,

e i

Set o g
ione egrtes
[
pri—
Simmion Complesd
oo
et
ooy grted
T
e oysem
\ebiton Competnd
5 Reparing rs
Compile mntion

Compies

propce s
S
Reportrepared
Gtewey:Fst
Appros e

09/12/2028
09/12/2028
09/12/2028
09/12/2028
16/12/2028
16/12/2028

16/12/2028
16/12/2028
/120202
30/12/2025

30/12/2025
os/os/2025
os/os/2025
13/01/2025
13/01/2025
13/01/2025
20/01/2025
27jos/2025
27jos/2025
27jos/2025
27jos/2025
o3/02/2025
10/02/2025
10/02/2025
12/02/2025

022005
24/02/2025
24/02/2025
030372025




