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1. Introduction 

This year our group project is aimed around a rear wing for an automotive vehicle and in this project, we have been tasked to create a rear wing that can be able to accommodate different amounts of downforce when necessary. This report will show the planning stages that I have set myself to complete the project through the allocated time while also including my team's action so that the project can be visualised. This report will also be included my individual role as well as my capabilities and responsibilities I hold within my team giving detail timings and tasks/milestones that will be done throughout the project. I will also identify the risks that are most likely to occur while also finding solutions to them and finally I will provide an overall Gant chart so that the project can be generally tracked.



2. Team Roles 

Callum Jones- project manager, this role is to oversee and plan the whole project to make sure everyone is delegated a job and is performing their job to a suitable standard. They are also held accountable for the management of risks and play a big part in the final presentation of the final product.

Kowsar Kashim and Jake Hicks – Mechatronics and control systems, these roles include the research and management of electrical components and coding of the rear wing to allow it to move. 

Aron Evan’s and Nick Davey- Aerodynamic design, this role studies the impact of gases and air on different sized object to evaluate the forces and contact it has in an object and use this knowledge to create a favourable shape for our rear wing.

Aeron Tollet- Structural design and analysis, this field sole focus is the design and construction of the rear wing while also analysing key components such as improving the integrity and capability of the structure where needed. While also accommodating any needs from the other roles such as the electrical wiring or any design changes aerodynamics need.

Cody Surridge- vehicle simulation, this role evaluates the performance of the project by using 3d modelling to understand strengths and weaknesses giving us data that we could potentially add upon to make improvements in any area.

Kowsar Kashim personal traits relating to Belbin's model, for a control system engineer you would need communication skills as you would be collaborating with people throughout the project, and you would need to have very good problem-solving skills as you would need to meet the demands of the buyer even if they do not seem possible. According to my Belbin's model below I have a high score in the Plant region which states ability to solve problems with original and creative ideas but can be a bad communicator, this in turn means I have the problem-solving skills needed to be a control system engineer but I need to improve my communication skills so that I can become a better fit for my role. A control system engineer would also need to have an acute attention to details to ensure effectiveness and curiosity towards their project so they can find new ways of improving their current system. The other two above average fields in my Belbin’s model are monitor evaluator and complete finisher which mean that I can see the big picture and think accurately about things while also being reliable at completing projects and ironing out the wrinkles but also that leads me to not trusting others and not having the ability to inspire others, this also correlates with my bad communication skills as people would find it hard to understand me leading to the lack of trust and ability to inspire per say.
[image: ][image: ]
(The 1st image is my table of Belbin's model)
(The 2nd image is my actual score per region)
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3. My Task 

	Task No
	Task Descriptions
	Hours to complete
	Dates and Times (hrs – if tasks have been done)

	Task 1
	Complete self-study of MATLABS and Simulink onramps and further tutorials
	3-5 
	07/10/24- 2 
09/10/24- 2

	Task 2
	Initial research on PID and PWM and this will be converted with an RC or an RLC filter
	4-8
	11/10/24 - 3
14/10/24 - 1
17/10/24 - 2

	Task 3
	Use the online tutorial and given assistance to link an Arduino to Simulink to do simple commands such as turning a dial and the corresponding motor turns at the same time 
	2-3
	14/10/24-2

	Task 4 
	Start coding Simulink to operate a simple system where the on switch would move the motor in a back and forwards simulation a wing moving up and down 
	3-5
	22/10/24- 3.5
25/10/24- 1.5

	Task 5
	More research on movement systems that the control system uses and choose affective methods to control the Simulink model this may include gyroscopes, pressure sensors and accelerometer.
	4-7
	13/10/24- 2
17/10/24- 1
28/10/24- 3

	Task 6
	Try and implement the methods of movement into MATLABS/Simulink this can be done one by one or if needed implement them all into the code and check the systems work by using them with the Arduino
	5-10
	25/10/24- 2.5
30/10/24-2.5
06/11/24- 3
07/11/24-2.5

	Task 7
	Find solutions on how to package the electronic components so that the team can begin to make a prototype 
	2-4
	08/11/24-3

	Task 8
	Begin preparations for the group presentation by completing your slides and going over the parts of the project you would like to speak about
	3-6
	15/11/24-2.5
18/11/24

	Task 9 
	Build a prototype that can accommodate the electrical components and seeing how the model will accurately operate and analysis the data that gets given by other sectors and implement any changes needed
	10-15
	11/11/24- 2
20/11/24
22/11/24
27/11/24
02/12/24

	Task 10
	Begin research on other pivoting motions the wing can do other than a servos and rod like that are going to be used for the current prototype, methods can include moving the end caps centrally and having the wing move from the centre.
	8-12
	05/12/24
12/12/24
20/12/24


	Task 11
	Build a close final prototype with the new control systems and new material this can include either being 3d printed plastic or using the CNC machines
	25-50
	09/01/25
13/01/25
16/01/25
20/01/25
23/01/25
30/01/25
07/02/25
10/02/25
19/02/25
28/02/25
12/03/25

	Task 12
	Final prototype to be completed with all necessary control system and sensors
	10-15
	08/02/25
12/03/25
17/03/25
20/03/25

	Task 13
	Write a final report on the entire project and give it to the project manager and start the final preparation for the last presentation
	15-25
	10/03/25
14/03/25
19/03/25
21/03/25
26/03/25
28/03/25






4. Costing

Due to the nature of the project being a more research and labour-based field as you are mainly using programs to improve your product the physical bill will be low, but the labour bill may vary depending on varying times and personnel. There will be some costs such as:

PC - £2,000-4,000
Monitor- Standard 27-inch 144hz- £250
Keyboard and mouse – standard Logitech and razor keyboard and mouse- £200
MATLAB - £1700 for a perpetual license or £700 per year
Arduino and other electrical components - £500-£1000 includes wires and metal rods 



5. Milestones and one gateway objective

14/10/24- This was our first group meeting we had since creating the teams and roles

23/10/24- Our first actual coded Simulink program that could move the Arduino

28/10/24- begin discussions on building a model 

05/11/24- Finish building initial model without electronical components 

12/11/24- implement electronical components

17/11/24- project plan assignment hand-in 

09/12/24- presentation for project 

09/01/25- begin 3d printing project

03/02/25- 3D print and electronic configuration

30/03/25- assessment hand in date

31/03/25- final presentation

Gateway objective- Create a more Indepth control program by using analysis and data to improve the coded model. While also adding more components to enhance the program this may include pressure sensors or gyroscopes.





6. Risk management 

In this area I have a couple of concerns that I have been dealing with throughout my project. My main concern would be communication between team members working on similar parts of the project. As we both have little experience with control systems, we should have been working together to help each other in areas we did not understand, and this would also give each other a good idea where we were in terms of individual development but what happened was, we both went off and done our own research and self-testing that was not recorded neither of us had any idea what the latter was doing. So, as we recognised this was happening the first thing, we done was sit down in a voice call and set up a plan inside OneNote which then let us have a shared area where we could both work in and be able to see each other's progress this helped a lot as if I saw any information I found interesting or had questions on I could ask Jake directly and we could discuss what to do moving forward. The voice calls also helped as response are instant whereas messaging and emailing you would need to wait for a response which could stunt efficiency. Another method I would like to try to improve communication is regularly talk to Jake to make conversation more relaxed as me and him are not that familiar yet.

The other concern I had for myself is time management of this project with my day-to-day life. As I have a more relaxed persona, I tend to put off certain aspect of the project to be completed another time, which usually leaves me busy at times and not busy at all other times. This is a risk as this can cause stress and unhealthy habits. A suitable method and solution would be too delicate my time properly by creating not only a plan but a realistic plan with appropriate milestones to make sure that the plan is achievable further by ensuring that there are also regular brakes within the plan this should help me stayed more focused on the task at hand making the system more efficient and less stressful than before.



7. Gant Chart – Genral Chart for the entire project including all the Team
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More Indepth Plan on My Responsibilities

Term 1-
Week 1- Introduction to project as a whole and decide team members with an idea of roles and responsibilities.
Week 2- Finalisation of team and roles and responsibilities, each specialised role begins to learn about their role and begin initial stages of research.
Week 3- Complete MATLAB's onramps and the Simulink onramps to get more familiarised with the programs. MATLAB’s onramp takes around 35 mins and Simulink onramps take around 55 mins other onramps on average are 20 mins complete 2-5 tutorials. This should get me accustomed to Simulink.
Week 4- Research PID controllers and several types of sensors that can improve the control system in Simulink such as pressure and air humidity sensors.
Week 5- setup an Arduino to Simulink to be able to see the code operate. This would be the earliest of steps for a prototype.
Week 6- improve Arduino model to accommodate a more realistic prototype this can include stronger motors, gears, and rods. The prototype can start to take shape.
Week 7- Improve Simulink control systems with more accurate information such as steer angle and brake pressure. This would enhance our control system.
Week 8- create the prototype either by 3d printing or card and try to install the electrical components.
Week 9- help the preparation of the first presentation by giving the project manager all the information he needs while also being in attendance for the presentation rehearsals.
Week 10+11- present presentation.
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