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2) [bookmark: _Toc152265295]Introduction

Within this technical report, subjects such as health and safety with risk assessments including legislation and regulations for the use of personal protective equipment (PPE) will be discussed. An engineer's role in society will also be dived into with details regarding charted engineers and organisations that set standards within their industry. Furthermore, problem-solving is a large part of being an engineer, so it is vital that it is mentioned in the report. A personal development form will also be completed, showcasing long and short-term goals and when they are planned to be achieved.



3) [bookmark: _Toc152265296]Health & Safety with Risk Assessment

During Ethan’s time at the University of Wales Trinity Saint David (UWTSD), he has partaken in multiple activities where his health and safety would have needed to be considered. An example of this is when he was in the engine workshop disassembling an engine. A key part of health and safety is personal protective equipment (PPE) which Ethan wore whenever he stepped into the workshop. This was because the Health and Safety Executive (HSE) states in their legislation on ‘using personal protective equipment (PPE) to control risks at work’ that ‘Employers must protect workers from health and safety risks’ and that ‘workers may have to wear PPE such as safety helmets, gloves, eye or hearing protection, high-visibility clothing, safety footwear and harnesses’ (Health and Safety Executive, 2023). Although this does not directly correlate to students, the principle is the same and must be followed and regulated throughout the university to reduce the risk of injury and keep students safe. This is why Ethan wore steel-toe cap boots, and coveralls and used barrier cream whenever he entered the workshop. Ethan wore steel-toe cap boots to prevent harm to his feet if something were to fall on them. For example, heavy engine parts could potentially even break a bone if they were to be dropped onto his foot. The use of barrier cream is important as it protects the skin on the hands if gloves are not used. Using barrier cream reduces the chances of dermatitis and other conditions that could develop over time from long-term chemical exposure. 
Health and Safety Executive legislation states that the University has ‘’a legal duty to assess the risks to the health and safety of your employees (and risks to the health and safety of persons not in your employment) to which they are exposed while they are at work. In carrying out a risk assessment’’ (Health and Safety Executive, 2023). This means that when Ethan did this task it would have needed to have been risk assessed. When this was done the appropriate PPE would have also been considered and made mandatory to wear to reduce the risk of injury or harm. 



Risk matrix table for engine strip task:
	Risk
	Likelihood
	Severity
	Precautions

	Harm from lifting heavy parts/manual handling
	Medium
	Medium
	Make sure when lifting heavy objects to lift them safely

	Equipment or tool malfunction
	Low
	High
	Make sure that equipment is checked and well-maintained

	Slips, trips and falls
	High
	High
	Make sure that workspace is always kept tidy and spillages are made known and cleaned up quickly. Also make sure the workspace has good lighting.

	Fire hazard
	Low
	High
	Make sure you assess risks before activities that could cause a fire and that all fire exits, and extinguisher locations are known

	Cuts
	Medium
	Medium
	Make sure to be careful when handling potentially sharp objects or tools

	Chemical exposure
	Medium
	Low
	Use gloves or barrier cream to protect your skin from chemical exposure


Figure 1 – Risk matrix table


4) [bookmark: _Toc152265297]Engineers Role in Society

Institution of Mechanical Engineers (IMechE) is a UK-based institution that connects and provides a code of conduct for engineers so that their work is up to standards and so they can share ideas and help engineers broaden their skills while also offering the ability to become charted engineers. They regulate engineering in the UK by providing information on engineering standards. IMechE has many articles on sustainability and the environment, especially concerning motorsport. A key subject that is mentioned is sustainable fuels which will ‘’offer an 80% reduction in greenhouse gas emissions for the combustion vehicles using it at Formula Student, when compared to fossil fuel-based equivalents, without sacrificing performance’’ (Team, 2023). The Formula Student racing series is managed by IMechE allowing them to make the series more sustainable and environmentally friendly by encouraging the team's engineers to develop their cars to run on less polluting fuels.

Society of Automotive Engineers (SAE) is an international organisation that provides a code of conduct for charted engineers in relation to automotive. It is made up of ‘’more than 128,000 engineers and related technical experts in the aerospace, automotive and commercial-vehicle industries’’ (SAE International, 2023). On SAE’s website, there are lots of articles on the code of conduct for charted engineers within different areas of the automotive industry. There is also a huge variety of articles on sustainability and the environment and how engineers are trying to develop technologies to make an impact on how the automotive industry tackles issues regarding this. They have meetings to discuss issues and solutions to problems. An example of this is when ‘’Panelists discussed sustainability during an April 6 Leadership Summit session at SAE WCX 2022.’’ (SAE International, 2022). This shows they are actively trying to advocate and promote sustainability to charted engineers around the world. 


5) [bookmark: _Toc152265298]Problem Solving
In industry, engineers face problems daily which need to be solved. When developing a new product, problems often occur.
a) [image: ]If an issue is found during the development of a product the issue must first be evaluated and diagnosed to find the root of the issue so it can then be resolved. Usually, multiple solutions are put forward by the team working on the product and they must choose the best-suited solution for the problem that has occurred taking multiple factors into consideration. Once this has been done the company is then able to fix the product by applying the solution to the product.Figure 2 - Flow diagram for an issue found during the development of a product (Leader, 2023)






b) [image: ]If an issue is found once the item is on the market this could cause huge issues for an engineering team. This could even cause a recall of the product if the issue causes concerns for health and safety which would wipe all profits from the product and worsen the reputation of the team. When an issue is found once the product is on the market, it must be addressed quickly. This means that a solution must be quickly devised and implemented to reduce the chance of the issue causing a bigger problem.Figure 3 - Flow diagram for an issue found once the product is on the market  (Leader, 2023)










c) [image: ]If a problem occurs with the supplier in the production process this issue will need to be resolved quickly. This means that collaboration with the supplier will be needed to find a solution to amend the issue or a new supplier may need to be found. An issue in the production process could potentially cause the engineering team to lose money so it is best to use a trusted supplier and finalize details with them to make sure no issues arise.Figure 4 – Flow diagram for an issue found in the production process (Leader, 2023)
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In the summer of 2023, I worked for a Dubai-based kart and F4 team called Xcel Motorsport. I really enjoyed working for this team due to its organisation and its well-refined team structure which allowed for smooth operation. Took me to work in Belgium for two weeks as a kart mechanic for one of their drivers. One of the reasons I thoroughly enjoyed working for them was the attention to detail and how everything had to be spotlessly clean and tidy 100% of the time. They were a very friendly team to work with and made me feel welcome as soon as I arrived. One thing I didn’t like was that there was not a large hospitality section in the awning which meant I had to take time out of my day to go to the café to get my lunch which utilises time I could have been checking or working on the kart but asides from minor issue the team was exceptional to work in. It was a great experience, and I would definitely work for them again when I get a chance.
[image: ]The team structure was quite basic in Xcel Motorsport due to it not being a huge operation for the meeting I worked for them. The team structure used can be seen below in ‘’figure 5’’. The team structure was basic but effective. There is a team owner who oversees all the racing that the F4 team and kart team do but this is managed and arranged by the team manager. The kart team manager has full authority at the race meeting and makes all major decisions. The data analyst/ driver coach also has the ability to make decisions but usually runs them by the team manager before letting mechanics (like me) know what to change on the kart or do. Mechanics look after the kart to make sure it is in a safe and race-ready condition while also doing a bit of driver coaching for their assigned driver. I think this team structure could be improved by having a designated data analyst/ driver coach for each individual driver as this would allow one-on-one coaching at all times. They could also incorporate someone to do social media for the team which would increase their fanbase and media presence.Figure 5 – Xcel Motorsport Team Structure Tree (Leader, 2023)


I have researched the structure of worldwide Formula 1 teams and their team structure. You can see in ‘’figure 6’’ a basic tree I have created to try to illustrate what a Formula 1 team's hierarchy looks like. I understand that a Formula 1 team is a much bigger operation than the team that I worked in but things can be learnt from this due to the Formula 1 team structure being much more refined. The main difference is that there are people to handle every part of the race team which takes the workload of other departments of the team.
[image: ] Figure 6 – F1 Team Structure Tree (Leader, 2023)
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Name – Ethan Leader
Degree – Motorsport Engineering BEng
Previous Qualifications – Level 2 and Level 3 Motorsport Engineering
Previous Experience – Experience in Multiple kart racing teams, Formula 4, Formula Ford
	Long Term Goals (5 to 10 years)

	To have my own Business specialising in an area of motorsport 



	Short Term Goals (0 to 5 years)

	
Finish University and proceed to get a job perhaps within Formula 1
Gain experience and find an area of motorsport I enjoy that I can proceed to specialise in
Keep going gym regularly for my fitness
Gain more work experience within motorsport
Start a business while In University 


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	
Finish University


	Do my best to achieve the best marks possible in every assignment and exam I complete
	Academic resources, Support from lectures, Finance resources, Physical Resources
	End-of-year and assignment grades and test marks
	2026 (end of academic year)

	Reach 85kg Body weight
	To go gym 5 times a week every week to keep my fitness levels up
	Money for gym membership and gym clothes and supplements
	Bodyweight
	April 2024

	Gain more experience within motorsport
	Offer my time and skills to race teams so I get opportunities to work for race teams and gain more experience
	Transport to tracks to talk to people in race teams, laptop to email teams and arrange dates and events
	Personal evaluation and length of experience section on CV
	2026 (end of academic year)






	Explore different areas of motorsport
	Utilise my spare time to go and talk to people in university about different areas of motorsport
	Time
	When I find an area of motorsport that I am interested in
	2024 (end of this academic year)

	Start a business



	Use my spare time to start a business/side hustle to help me earn money while in university
	Time, motivation
	When the business starts earning a decent amount of money (2k+ a month)
	End of 2024




8) [bookmark: _Toc152265301]
Conclusion

 In this essay, I have written about health and safety in a task I have completed at university while also mentioning legislation related to it. I have researched about charted engineers, their role in society and how problem-solving is a major part of an engineer's job. I have also detailed about a time I have worked in a team and the team structure they used. I then researched about the team structure of a much larger team and how they operate. I finished the assignment by putting in my personal development plan which shows my goals and deadlines for them.
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