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[bookmark: _Toc182515832]Introduction
In this report I will be discussing and explaining my role within my group project this year. I will be looking into all the different aspects and areas that make a team successful in their endeavours. Along with this I will also be looking at things on a more individual and personal level and I will be looking into and talking about my own individual responsibilities and my role within my team. The areas and tasks I’m looking into and performing and what I need to add and contribute to help my group be successful in our goal.

For our group project we have been tasked to design an active rear wing for a Morgan Plus 4 (Shown in Figure 1) 
[image: New Morgan Plus Four gets 'design, dynamic and technological enhancements'  for 2024 | Auto Express]
Figure 1. Morgan Plus 4 (Morgan Motor Company website) 
In this project there are several individual areas and departments. With this in mind it’s vital that all team members cooperate and communicate- with each other. And we all utilise each other’s attributes and strengths to come together to create an effective active rear wing for the pre-selected vehicle. So not only do we meet with all the regulations and rules. But to also create a rear wing that meets the team’s performance expectations. 



[bookmark: _Toc182515833]Team Members and Roles
In the team there is a total of eight team members. The team members are as follows:
.Myself (Mohammed Nasir Mahmood)
.Alex Griffiths  
.Jacob Gough 
.Nevin Jyothis 
.Angel Stanley 
.Jacob Ling
.James Evans 
.Emily Dawes
With all eight members listed above. There are five different areas in the project. They are as follows. Aerodynamics & CFD, Structural Design (FEA) & Manufacturing, Vehicle Dynamics/Simulation, Control Systems & Mechanics, Project Management.
I alongside Alex we have both teamed to work together in the aerodynamics section. Alex is working on the CFD side whilst I will be conducting the Wind tunnel testing, and we are collaborating and working together to ensure that the theories and avenues explored in the digital world. Corollate to real world performance and that there is no discrepancy between digital values and results and real-world performance.
Emily and Angel are collaborating in the simulations department together. They will be using VI Grade and other simulation programs to simulate how the vehicle behaves during operation and the affects of the wing in different vehicle attitudes and situations. And communicating with the aero department to feedback their findings. This will help with developments and direction.
Nevin and Jacob Gough are both working together in the Structural Design area. They will both be responsible for producing models and alongside this. They’re also going to be looking into the structural rigidity and safety of the rear wing. They will be looking at the forces the wing will be subjected to and what loads it will need to withstand to remain safe and stable.
Jacob ling and James are working together in the Control Systems and Mechanics. Jacob is managing and taking charge of the Simulink and MATLAB side of things. James oversees the mechanics side of things. Looking at and evaluating the different type of motors and electronics that are suitable for use on then wing to help achieve our desired outcomes.
Alex will also be responsible for overseeing and managing the project overall ensuring things are on track and targets will be met and deadlines reached in time.
For my role within the aerodynamics department. Specifically, the Wind-Tunnel testing. There are skills needed. Such as being confident within my skills set. Being confident in using complex software such as CFD. And being confident in using and being able to operate the wind tunnel. Looking at and referencing Belbin’s teamwork model. There 3 areas. There are action roles, thinking Roles, and People Roles. For action I Need to be a shaper and a implementer. In the Thinking Roles. I need to implement the Evaluator traits. And for the teamwork area it’s vital I implement all the values. Coordinator, Team Worker, Investigator. It’s Vitas the aerodynamics depart is the first point of the project. And we are the first point of contact withing the project. We have the responsibility to dictate the direction the project takes. But this means that it’s vital that we keep good relations with all the other departments and team members to work together efficiently. Good, honest and open communication and listening skills are key.






[bookmark: _Toc182515834]Group Tasks And Timings
As this is a group project and there are several sub-sections and departments. It’s vital that all the different areas are tracked and monitored.  
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[bookmark: _Toc182515835]List Of Tasks and Costs 
As mentioned in the previous section. As there are two of us on the aerodynamics area of the project loads and areas have been split. This also gives us freedom to also explore and look into different concepts and ideas for the project.
After discussions with Alex, we decided to take the following route. Alex will take on the responsibility of CFD whilst I will be responsible for conducting and carrying out all the wind tunnel testing. 
Below is a table I have created outlining all the tasks I will have to undertake to fulfil my objectives and my area to put forward and contribute to the team. 
[image: A table with a number of days and dates
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Along with this as there is a  £10,000 budget. There are costs occurred with my area and the testing I’m carrying out. The following costs are for the 
Wind Tunnel- £5385.95
CBM- Manufacturing models- £10-25 
These are the costs I would have to incur. The wind tunnel would be the biggest expense leaving less than half the budget. So it’s vital to make sure all the data collected is correct and accurate is crucial and vital considering the investment in equipment needed to carry out my tasks and roles for wind tunnel testing 
[bookmark: _Toc182515836]Milestones For the Project
Ther are several Milestone that are and will be significant during the course of the project. With these milestones can also be used as a measurement to track the progress of the project. 
Testing and selecting the right actuators for the rear wing will be a crucial milestone. Another one from the simulation department will be to get data from the simulation that validates what our CFD and wind tunnel runs have told us. That will help the structure team understand the loads and forces the rear wing will be  subjected to. From the CFD side of things another milestone will be testing the different wing profiles. This will be major as it will lead to decisions on which direction we take forward as a group. 
For my area the milestones that are crucial are the following. Testing the base vehicle in the wind tunnel. Another milestone will be testing out the wing profile that my colleague has chosen. And testing it in the wind tunnel. And comparing the findings from the wind tunnel and CFD to compare. 
A gateway is the wing profile testing. To test it at different angles of attack and wind tunnel speeds. It’s crucial. Without this choosing a wing profile and being confident in the decision the project cannot move forward.

[bookmark: _Toc182515837]Areas Of Concern
For my area there are areas that are of concern. Although both me and Alex have both split up the workload for our area. For both of us there are areas of concern that can cause a disruption and halt the progress of the whole group project. 
For the area I’m overseeing. Which is the Wind Tunnel testing element of the aerodynamics department there are two things that are of concern that can cause. One thing that is of concern is that the CFD data and wind tunnel data does not correlate and there are discrepancies in data from the CFD simulations and or the wind tunnel.
Another area of concern is for me is getting the wrong scale model of the wing profile for the wind tunnel. 
For the first problem that I mentioned above. A way to ensure or to at least try to minimise the risk as much as possible. Would be to consciously keep active conversation wit Alex on the CFD simulations to make sure that things area calibrated correctly. The same can be said about the wind tunnel making sure the equipment is correctly calibrated and set up will greatly reduce the risk of getting data that has discrepancies. Also asking for help and asking for someone else to overlook and check to make sure the wind tunnel is being set up and calibrated correctly would help. Having a second pair of eyes overlooking can help by bringing a different perspective to point out if anything is being done incorrectly.
For the issue regarding getting the incorrect scale model. The ways in which this can be avoided is making sure that when the CAD model of the wing is being sent off to the CBM Manufacturing department that the correct scale has been selected and specified with them. Also speaking to them in person or through email to communicate and double check that the correct model scale has been selected to be manufactured for wind tunnel testing. This kind of open communication and double checking can greatly reduce the chances of misunderstanding and reduce the risk of getting the incorrect scale model manufactured. 

[bookmark: _Toc182515838]Summary With Gannt Chart
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Task

Project Kickoff &
Planning

Regular Progress
Meetings
Milestone Review &
Reporting
Final Project Report
and Revi

Start Date

30/09/2024

06/10/2024

16/12/2024

01/03/2025

End Date

05/10/2024

31/03/2025

31/03/2025

15/03/2025
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(Days)
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weekly)

45

15
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Define scope, team roles, and

timelines for all phases.

Monitor project milestones and

adjust timelines as needed.

Ensure key deliverables are met,

track progress against milestones.

Compile all findings, final report, and
lessons leamed.
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2. Vehicle Dynamics/Simulation
Task Start Date
Define Vehicle Dynamic  30/09/2024
Requirements
Simulation Setup 06/10/2024
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Performance)

Refinement of Dynamic  16/10/2024
Models

Testing of Dynamic 01/12/2024
Models with Prototype

Validation of Wind Tunnel  01/02/2025
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15/10/2024

20/10/2024

15/12/2024

15/02/2025

Duration
(Days)

6

10

15

15

Description
Understand how the active rear

wing integrates with overall

vehicle dynamics.

Develop initial simulations for
wing performance and

interaction with vehicle.

Refine simulations based on

design inputs and vehicle targets.

Test dynamic behavior of active

rear wing in virtual environment.

Compare wind tunnel results with
simulation to adjust dynamic

models.
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3. Control Systems & Mechatronics

Task

Control System Design
& Architecture

Sensor Integration &
Calibration

Control Algorithm
Development

Prototype Integration
&Testing

Final Control System
Testing

Start Date

06/10/2024

21/10/2024

01/11/2024

21/11/2024

16/12/2024

01/02/2025
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20/10/2024

10/11/2024

20/11/2024

15/12/2024

31/01/2025

15/02/2025

Duration

(Days)

15

21

20

25

15

Description
Design architecture for actuator

control and system integration.

Integrate sensors (position, load,
speed) and calibrate them.

Develop and test algorithms for

controlling active rear wing.

Integrate control system with the
wing prototype and test
functionality.

Refine control software based on
wind tunnel data and physical
testing.

Final validation of control systems
with the aerodynamic model and
data.
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Task

Initial Structural Design
&FEA Setup

Structural Analysis &
Materials Selection

Prototype Structural
Design

Manufacturing of
Prototype Components

Structural Testing &
Optimization

Final Prototype
Manufacturing &
Assembly

Final Structural

Start Date

06/10/2024

16/10/2024

01/11/2024

21/11/2024

16/12/2024

01/02/2025

16/02/2025

End Date

15/10/2024

31/10/2024

20/11/2024

10/12/2024

31/12/2024

15/02/2025

28/02/2025

Structural Design (FEA) & Manufacturing

Duration
(Days)
10

16

20

20

16

15

13

Description

Initial structural design and FEA

model setup to assess wing load.

Perform FEA on the wing

components and select materials.

Design the prototype with
materials and structural integrity in
mind.

Manufacture wing components for
the prototype using selected
materials.

Perform physical tests on the
prototype’s structural integrity and
make adjustments.

Manufacture final components and

assemble the final prototype.

Validate final prototype for
structural durability under real-

world conditions.
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5. Aerodynamics & CFD

Task

Aerofoil Research &
Profile Selection

CFD Simulation for
Initial Aerofoil Design

Wind Tunnel Testing of
Aerofoil Profiles.

CFD Simulation of Active
Wing

Optimization Based on
CFD & Wind Tunnel Data

Final CFD Analysis &

Start Date

06/10/2024

16/10/2024

06/11/2024

21/11/2024

11/12/2024

01/02/2025

End Date

15/10/2024

31/10/2024

20/11/2024

10/12/2024

20/12/2024

15/02/2025

Duration
(Days)
10

16

15

20

10

15

Description
Research and select aerofoil

profiles to be tested in the wind
tunnel.

Use CFD tools to simulate airflow
around the selected aerofoil
profiles.

Test the aerofail profiles in the
wind tunnel and collect data.
Simulate the active rear wing's
performance with dynamic control.
Optimize aerofoil and wing design
based on both CFD and wind
tunnel results.

Perform final validation and

optimization in CFD based on real-
world tests.
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Task.

Project Planning & Setup
‘Aerofoil Profile Selection

‘Aerofoil Profile Wind Tunnel Testing
Design & Modeling

Prototype Fabrication

‘Wind Tunnel Preparation

‘Wind Tunnel Testing (Active Wing)
Data Analysis & Evaluation

Iterative Testing

Final Reporting & Recommendations

Start Date.
30/09/2024
06/10/2024
14/10/2024
217102024
041172024
251172024
09/12/2024
20/01/2025
27/01/2025

17/02/2025

End Date
06/10/2024
13/10/2024
2071072024
03/11/2024
2471172024
08/12/2024
19/01/2025
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16/02/2025
31/03/2025

Task Duration
1 week

1 week

1 week
2wesks

3 weeks
2wesks
Swesks

1 week

3 weeks

Swesks

Estimated Hours
40 hours
40 hours
40 hours
80 hours
120 hours
80 hours
240 hours
40 hours
120 hours

240 hours
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Microsoft_Excel_Worksheet.xlsx
Project Planner

				Personal Gannt Chart

				ACTIVITY		PLAN START (Day)		PLAN DURATION (Days)		ACTUAL START (Day)		ACTUAL DURATION (Days)		PERCENT COMPLETE		 Week (5 days)

																1		2		3		4		5		6		7		8		9		10

				Initial Team Meeting		1		1		1		1		100%

				Group: GRP Rules read and understood		1		1		1		1		100%

				Group: Groups and roles established		1		1		1		1		100%

				Milestone: Initial Considerations		1		1		1		1		100%																														Plan Duration

				 Aero: Learn CFD, research aerodynamics		1		4		1		4		100%																														Complete according to plan

				Structural: research different wing typ		1		4		1		4		100%

				Simulation: Learn Simulation		1		4		1		4		100%

				ECS: Signal types and conversion methods  		1		4		1		4		100%

				ECS: Research comon mechatronic elements   		1		4		1		4		100%																														Complete outside plan

				Milestone: Base learning complete																																								Milestones

				Aero: Investigate wing profiles 		6		1		6		1		100%																														Deadlines

				Structural: Simulate and test various  conditions 		6		2		6		1		100%

				ECS:Testing different simulink methods.

				ECS: Testing Different Arduino configurations, 		8		2		7		1		100%

				Simulation: Simulate track data and get ideal angles and tolerences		10		1		10		1		100%

				Milestone: Experimental work 

				First Demo		11		1		11		1		100%

				Signal Filtering Research		12		2		12		2		100%

				Research Circuit board basics		14		2		14		2		100%

				Team meeting 4		16		1		16		1		100%

				Arduino Demo		16		1		16		1		100%

				Research Parts		17		2		17		3		100%

				In depth parts research		19		2		20		2		100%

				Team meeting 5		21		1		21		1		100%

				Arduino Demo		21		1		21		1		100%

				Essential Parts		22		2		22		2		100%

				Report Writing		24		1		24		1		100%

				Review group design		25		1		25		1		100%

				Team Meeting 6		26		1		26		1		100%

				Arduino Demo		26		1		26		1		100%

				Create rough design		27		1		27		1		100%

				Milestone: Modelling

				Circuit Bread Research		28		2		28		2		100%

				Update Gannt		30		1		30		1		100%

				Team meeting 7		31		1

				Arduino Demo		31		1

				Potential Parts		32		3

				Milestone: Analytical

				Team Meeting 8 		36		1

				Arduino Demo		36		1

				Milestone: Experimental 

				Initial Design		37		4

				Milestone: Research

				Milestone: Results

				Team Meeting 9		41		1

				Power Point 		41		2

				Milestone: Conclusions

				Viva Rehearsal		42		4

				Deadline: VIVA 1

				VIVA 1		46		5









																																																																																																																																				Milestone		Week				Finish Day		Outcome		Personal Gateways 

																																																																																																																																						Start		Finish

																																																																																																																																				Planning		1		1		11-Oct		Plan for project created		Roles Researched and understood.
Gannt Charts created.

																																																																																																																																				Modelling		5		6		12-Nov		Layout of ECS with types of parts but no specific parts		Knowledge of comon mechatronic elements in active wings

																																																																																																																																				Analytical		4		7		21-Nov		list of potential parts based off tolerences given by Group		Criteria for picking each part researched 

																																																																																																																																				Experimental		3		8		25-Nov		Knowledge of baisic arduino configurations		Attend Ryan James’ series of demos explaining various aspects of control system modelled on Arduino. 
Compile List of Arduino Set ups I can use.

																																																																																																																																				Results		7		8		30-Nov		An Initial design Created For Real World/Prototype		 suggested parts and layout, what criteria could change them and how.

																																																																																																																																				Research		1		8		30-Nov		Learning completed and recorded sufficiently to use for the rest of the project 		comon mechatronic elements and how they work, Real world and arduino parts, Signal types and conversion methods learned

																																																																																																																																				Conclusions		6		9		3-Dec		Decisions and processes that lead to them recorded 		All Previous Milestones and Gateways achived

																																																																																																																																				Deadline VIVA 1 hand in 09-Dec
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		ACTIVITY		PLAN START (Day)		PLAN DURATION (Days)		ACTUAL START (Day)		ACTUAL DURATION (Days)		PERCENT COMPLETED		 Week (5 days)
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		Project Kickoff & Requirements Gathering		1		1		1		1		100%																																																																																																										Complete according to plan

		Meeting with Alex to discuss rules and regs 		1		1		1		1		100%																																																																																																										Complete outside plan

		Discuss with Alex Roles and responsibilities 		2		2		2		3		100%																																																																																																										Milestones

		Learn and Reseasrch areas of responsibility 		4		1		5		1		100%																																																																																																										Deadlines

		Milestone: Plan Created

		Investigate and learn wind tunnel.		6		1		6		1		20%

		Set up and optimise wind tunnel testing 		6		2		6		1		20%

		Get base Data to compare with CFD		8		2		7		1		100%

		Sit down and discuss findings with Alex		10		1		10		1		10%

		Sit with Alex and compare BASE CFD date with Wind Tunnel		11		1						0%

		With Alex investigate other aerofoils		11		1		11		1		100%

		Select a variety of profiles to test 		12		2		12		2		100%

		Draw up cad models of selected wing profiles 		14		2		14		2		100%

		Send CAD models to CBM for manufacturing 		16		1		16		1		50%

				16		1		16		1		100%

				17		2		17		3		100%

				19		2		20		2		100%

				21		1

		Team meeting aslong with separate meeting with alex to discuss cfd data and findings		21		1		21		1		100%

				22		2		22		2		100%

				24		1		24		1		100%

				25		1		25		1		100%

		Team meeting aslong with separate meeting with alex to discuss Aero progress 		26		1

				26		1		26		1		100%

				27		1		27		1		100%

		Milestone: Modelling

		Reterive models from CBM and test		28		2		28		2		100%

		Test Selected  wing profiles 		30		1		30		1		100%

				31		1

				31		1

				32		3

		Milestone: Analytical

		Investigate Wind tunnel data  		36		1						0%

		Compare wing profile data with CFD findings and general Team meeting 		36		1						0%

		Milestone: Experimental 

		Test selcteed wing profile on vehicle 		37		4						0%

		Milestone: Research

		Milestone: Results





		Milestone: Conclusions

		Viva Practice 		42		4

		Deadline: VIVA 1

		VIVA 1		46		5
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