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[bookmark: _Toc182772790]1.0 Introduction 
For our group project we have been assigned the task to create an active rear wing that can be compatible with the morgan plus 4 roofs down and roof up This venture combines the different aspects of automotive engineering, aerodynamics, and advanced simulation to enhance the car's performance and handling. 
Our project is organized into four specialized sections, each focusing on a critical aspect of the design and development process. By using the unique skills and knowledge of each person on each team, we aim to produce an active rear wing that both complements the classic design and enhances the performance the Morgan Plus Four



[bookmark: _Toc182772791]2.0 Roles and Responsibilities 

	
	
	

	Team Member
	Section
	Role

	Alex Griffiths
	Aero
	pm

	Mohamad Mahmood
	Aero
	Wind Tunnel

	James Evans
	ECS
	Mechatronics

	Jacob Ling
	ECS
	Software design

	Angel Stanley 
	Simulation
	

	Emily Dawes
	Simulation
	

	Jacob Gough
	Structure
	Design 

	Nevin Jyothis
	Structure
	Design 

	Preston Thomas
	Undeclared 
	



2.1 [bookmark: _Toc182772792]Group Roles and Responsibilities
Here is an overview of the roles and responsibilities within our project team:
Alex Griffiths:                                                                                                                                                 Roles: Aerodynamics, Project Manager                                                                                         Responsibilities: Leading the project, coordinating tasks among team members, and optimizing aerodynamic properties.
Mohamed:                                                                                                                                                 Roles: Aerodynamics, Wind Tunnel Testing                                                                        Responsibilities: Conducting wind tunnel tests, analyzing airflow patterns, and contributing to aerodynamic optimizations.                                                                                 
James Evans:                                                                                                                                                   Roles: Electronic Control Systems (ECS), Mechatronics                                                       Responsibilities: Designing and developing the mechatronic systems to control the wing's movements.
Jacob Ling:                                                                                                                                                       Roles: Electronic Control Systems (ECS), Software Design                                                      Responsibilities: Developing the software necessary for the control systems to function effectively.
Angel Stanley:                                                                                                                                                   Roles: Simulation                                                                                                                      Responsibilities: Running simulations to predict the performance of the wing and validate design choices.
Emily Dawes:                                                                                                                                                      Roles: Simulation                                                                                                                        Responsibilities: Collaborating on simulations to ensure accurate performance predictions and validate the wing's design.
Jacob Gough:                                                                                                                                                 Roles: Design                                                                                                                                Responsibilities: Focusing on the structural design and aesthetic integration of the rear wing with the Morgan Plus Four.
Nevin Jyothis:                                                                                                                                                Roles: Design                                                                                                                            Responsibilities: Assisting Jacob Gough in the structural and aesthetic aspects of the wing, ensuring it meets both performance and design standards.
Preston:                                                                                                                                                              Roles: Undeclared                                                                                                                Responsibilities: To be determined based on project needs and Preston’s skills and interests.





2.2 [bookmark: _Toc182772793]My roles

The skills required for my role as the structural designer for the Group Project are that I need: 
Technical Proficiency: A strong understanding of design principles, CAD software, and material knowledge to create detailed and effective designs.                                                                                          
Creativity: The ability to think outside the box and create innovative designs that enhance the functionality and aesthetics of the vehicle.                                                                                                      
Attention to Detail: attention to every design aspect to ensure accuracy and completeness.                                                                                                                                                           
Problem-Solving: The capability to identify design issues and develop effective solutions.           
Collaboration: Working closely with other team members to integrate the design seamlessly with other project components.                                                                                                                  
Innovative: Constantly seeking new ways to improve the design and introduce creative elements. 
Perceptive: Being aware of subtle details and nuances in the design process.                                
Communicative: Ability to convey design concepts clearly to other team members and stakeholders. 
Adaptable: Willing to adjust designs based on feedback and new data.                                               
Patient: Persistent in refining designs until they meet high standards of quality.






2.3 [bookmark: _Toc182772794]Self-Assessment and Analysis
During the lecture, I completed a self-assessment that provided insights into my working style and motivational factors. Here’s how these insights align with my role and responsibilities:

	[image: ]SECTION
	a
	b
	c
	d
	e
	f
	g
	h

	I
	1


	2
	1
	1
	1
	0
	2
	1

	II
	3
	2
	1
	2
	0
	1
	0
	1

	III
	1
	0
	1
	2
	1
	2
	2
	1

	IV
	3
	1
	0
	1
	1
	2
	2
	0

	V
	2
	2
	2
	1
	2
	0
	0
	1

	VI
	0
	3
	2
	2
	1
	0
	0
	2

	VII
	0
	0
	1
	4
	3
	1
	0
	0








Plant (PL)                                                                                                                                                    Characteristics: Creative and innovative.                                                                                                              Strengths: Generates original ideas and solves difficult problems.                                                                Weaknesses: Lack of communication and can be impractical.                                                                     SCORE = 6  (Belbin, 2010)
Resource Investigator (RI)                                                                                                        Characteristics: Outgoing and enthusiastic.                                                                                                                       Strengths: Explores opportunities and develops contacts.                                                      Weaknesses: Can lose interest once initial enthusiasm fades.                                                           SCORE = 14 (Belbin, 2010)
Co-ordinator (CO)                                                                                                                       Characteristics: Confident and mature.                                                                                          Strengths: Clarifies goals and delegates tasks effectively.                                                     Weaknesses: Can be seen as manipulative and offloads personal work.                                      SCORE = 7     (Belbin, 2010)
Shaper (SH)                                                                                                                                                       Characteristics: Dynamic and challenging.                                                                                                                                          Strengths: Drives the team forward and thrives under pressure.                                                                  Weaknesses: Prone to provocation and may offend others.                                                                              SCORE = 3    (Belbin, 2010)
Monitor Evaluator (ME)                                                                                                                                      Characteristics: Sober and discerning.                                                                                                         Strengths: Provides logical analysis and makes accurate judgments.                                              Weaknesses: Can be overly critical and lacks drive.                                                                                           SCORE = 8  (Belbin, 2010)
Teamwork (TW)                                                                                                                                           Characteristics: Co-operative and diplomatic.                                                                                                   Strengths: Builds relationships and helps the team work together.                                                                Weaknesses: May be indecisive and avoids confrontation.                                                                                      SCORE = 12   (Belbin, 2010)


Implementer (IMP)                                                                                                                                                     Characteristics: Practical and reliable.                                                                                                                         Strengths: Turns ideas into actions and organizes work systematically.                                                                                                                                             Weaknesses: Can be inflexible and slow to respond to new ideas.                                                                          SCORE = 12 (Belbin, 2010)
Completer Finisher (CF)                                                                                                                                   Characteristics: Conscientious and detail-oriented.                                                                                       Strengths: Polishes work and ensures deadlines are met.                                                                               Weaknesses: May worry excessively and be reluctant to delegate.                                                                                      SCORE = 7   (Belbin, 2010)
Specialist (SP)                                                                                                                                 Characteristics: Dedicated and knowledgeable.                                                                                                            Strengths: Provides in-depth expertise in a specific area.                                                                   Weaknesses: Contributes only on a narrow front and can dwell on technicalities.                     SCORE = 3       (Belbin, 2010)
Within this analysis, we can see that I scored the highest as the resource investigator meaning that bi am the team's go-to person for exploring new opportunities and bringing fresh perspectives. My outgoing and enthusiastic nature makes me great at networking and developing contacts, which helps us gather valuable information and resources. 


	

3.0 [bookmark: _Toc182772795]Overall group tasks 

	Section
	Group
	What will you do for it?
	What do you need from other groups
	Deadline

	Pulled From brief, what is 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 it's needed by other groups)

	 

	Initial Project Considerations 
	Whole Team
	GRP Rules read and understood
	Group Work
	07-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
	02-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

	 

	Analytical Work
	Aero
	Investigate the maximum force exerted on the structure of the wing and mounting due to the lift and drag 
	Inform structual of loads, recieve mechatronic design for wing adjustment to omplement 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 the 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 the time needed for wing deployment and acceleration on axes
	Independant
	23-Nov

	 

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

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

	
	ECS 
	Initial Plan For Layout no specific parts, intitial simulink  structure
	Dimensions of Wing and brackets (Structural and Aero)
	17-Nov

	
	Sim
	Continuation of simulations and data analysis
	Independant
	23-Nov

	 

	Results
	Aero
	 
	 
	 

	
	Structural
	Final design/ model of the 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 a list of potential prototype parts and requirements for real parts, simulink structure and methods established
	Independent
	30-Nov

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

	 

	Viva Prep Done
	Whole Team
	All Powerpoint slides filled in 
	02-Dec

	
	
	Viva Rehearsed
	09-Dec







3.1 [bookmark: _Toc182772796]Gateway objective 
Ensure the rear wing design achieves both structural integrity and practicability under specified conditions.
[bookmark: _Toc182772797]3.2 Structural Integrity
Load Capacity: The rear wing must withstand a vertical load of 200 kg without any structural failure during static and dynamic testing.
[bookmark: _Toc182772798]3.3 Manufacturing Feasibility
Production Time: The rear wing must be manufactured within a timeframe that goes with the project schedule.
Material Utilization: Optimize material usage to ensure minimal waste, achieving at least 90% material efficiency.
[bookmark: _Toc182772799]3.4 Cost Performance
Material and Manufacturing Cost: Keep the total cost for materials and manufacturing of the rear wing under £2,000, including carbon fibre sheets, aluminium alloy, fasteners.
[bookmark: _Toc182772800]3.5Timeline
Design Completion: Finalize the design, including CAD models and structural analysis, by 23rd   Nov 2024.
Prototype Testing: Complete initial prototype testing and validation by 02-Dec-2024.
3.6 Testing 
Finite Element Analysis (FEA): Conduct detailed simulations to assess the stresses and strains on the rear wing under various load conditions.
Material Testing: Perform strength tests on selected materials to ensure they meet load capacity requirements.
Manufacturing Trial Runs: Conduct trial runs of the manufacturing process to identify potential hold-ups and ensure production is at its best .
Cost Monitoring: Track and document all material expenses to stay within budget.

In conclusion, the gateway objective focusing on structural integrity and manufacturing feasibility ensures that the rear wing design is both robust and practical to produce. By defining clear performance criteria such as load capacity and weight limitations, and employing testing methods like finite element analysis (FEA) and material strength tests, we can guarantee the wing's structural reliability.                                                                                                                                          As well, optimizing material usage and conducting trial manufacturing runs with the 3D printer ensures production efficiency.                                                                                                                           Careful cost management can help keep the total expense under £2,000.

4.0 [bookmark: _Toc182772801]My tasks  

[image: ]
[bookmark: _Toc182772802]4.1 My tasks Explained 
The Material Selection of Mounting System task (scheduled from 6th October to 8th October 2024) focuses on identifying and evaluating materials suitable for the mounting system. This involves considering factors like strength, durability, weight, and cost, with materials such as aluminium or carbon fibre are likely to be analysed for compatibility with the design requirements.
The Completion of Mounting System Model, (21st October to 26th October 2024) is about finalizing the design of the mounting system. Using CAD tools such as solid works can ensure the system is structurally robust and integrates seamlessly with the overall design. 
The Initial Mounting Bracket for Wing Developed (17th October to 21st October 2024) focuses on designing the bracket that will attach the wing to the vehicle. This step may involve prototyping and simulations to ensure the bracket can withstand anticipated forces and loads without compromising performance or safety.
The Implementation of Dimensions for Design (5th October to 17th October 2024) ensures that the measured vehicle dimensions are accurately incorporated into the design. This step minimizes errors during the assembly phase by aligning CAD models with real-world measurements, creating a precise framework for the system.
Initial Dimensions Measured of Vehicle (30th September to 5th October 2024) serves as the foundation of the project as getting these measurements wrong can mess up the whole project so accurate measurements of the vehicle are taken to provide essential data for the design process. These measurements ensure that the mounting system and wing are tailored specifically to the vehicle's structure.


[bookmark: _Toc182772803]4.1 Preliminary bill of materials and specialised equipment needed
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[bookmark: _Toc182772804]4.2 Areas of Concern and Risk Mitigation Strategies

Structural Integrity Under Load
One big worry in designing this rear wing is making sure that it can hold up under heavy weight as It needs to handle up to a vertical load of 200 kg to be safe and effective. To prevent problems, we can start by using computer simulations such as FEA to see how the wing will behave under stress. This helps us spot weak points in the design early on before creating actual physical prototypes.                                                                                                                          To mitigate this, we need to pick strong materials such as carbon fibre and aluminium as they are known for their strength. Testing these materials will confirm they can handle the weight. Making several prototypes and testing them can show us if the design holds up in real life.
 Manufacturing Feasibility
A significant concern is ensuring the rear wing design can be manufactured efficiently and within budget. To mitigate this, we should focus on simplifying the design to reduce complexity. This means using fewer parts and opting for common materials that can be easily sourced, which helps in keeping the manufacturing process straightforward and cost-effective.
Finally, conducting small production runs is crucial.                                                                                    These trial runs can help identify and resolve any manufacturing issues before we move to full-scale production, ensuring the process is as efficient as possible. By implementing these strategies, we can ensure that the rear wing design is practical and affordable to manufacture.






5.0 [bookmark: _Toc182772805][image: ]overall summary Gantt chart    


[bookmark: _Toc182772806]6.0 conclusion 

In conclusion, this project focuses on designing and developing an active rear wing for the Morgan Plus 4 to enhance its performance. The key objectives include creating a strong, lightweight, and cost-effective design that meets both technical and structural integrity requirements.                                                                                                                                                                 By following the outlined plan, using advanced tools and simulations, and working collaboratively as a team, this project aims to deliver a functional and reliable prototype within the given timeframe. 
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