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[bookmark: _Toc183976050]Introduction
Engineers are tasked with handling many things due to the wide spectrum of specialties when it comes to engineering. Whether it be assessing health and safety risks, how they can implement themselves into working for a more sustainable future or solving problems in development, production or when a product is out for retail. An engineer’s role can be very different, depending on what they choose to specialize in. 



[bookmark: _Toc183976051]Health and Safety with Risk Assessments
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Description automatically generated]At the university, there have been many different opportunities to get involved in the workshops, and one of those was to tear down a Ford 1.6L engine. When using tools in a workshop, being mindful of the PUWER regulations is essential. When dissecting the engine, wearing gloves is also an option to avoid getting oil on hands or to help avoid injury.  To do so, the use of hand tools was required. During the teardown, as it was in the engine workshop, wearing steel-capped shoes is required as if a heavy engine part was dropped on the foot, it could leave significant damage. Utilizing hand tools also carries risk of injury, denoted by Figure 2-1, there is a multitude of injuries that could happen when operating hand tools. For example, if a tool is handled incorrectly, it could lead to strain on the hand, resulting in injury. This is very common for a person who is not sufficiently trained, however if proper care has been taken in training students, the risk of injury is quite low. While dealing with engines, it’s possible that oil residue can still be inside of parts like the oil tank even after it has been siphoned, and that oil can fall onto the floor. This could lead to slips and trips, which is a possibility and could lead to major injury. Lacerations from sharp edges of tools can cause very serious injuries if not handled carefully. If a tool has sharp edges, it must be covered while stored or carried. If the tool has a safety guard, the guard must be on when used. It is likely to cause injury, and if it does the injury is usually quite severe.   [bookmark: _Toc183976043]Figure 2‑1




[bookmark: _Toc183976052]Engineer’s Role in Society
Chartered Engineers have the obligation to follow a set of ethical principles set out by the Royal Academy of Engineering and the Engineering Council. It details four fundamental principles that form the core of the codes of conduct published by professional engineering institutions. All practitioners of engineering should act with the utmost honesty and integrity. They should be reliable and act in a trustworthy manner, they must be aware of the impact on their work and behaviour and how it may directly affect others. They must also respect the privacy, rights and reputations of others. As an honourable engineer, they must declare conflicts of interest, resist and avoid deception and must prevent or report corruption or misconduct. Engineering professionals must have respect for life, law, the environment and public good. While practicing engineering, engineers must pay acute attention to the health and safety of others and draw attention to any hazards that may appear. As engineers are the pioneers of the future, they must ensure that all work they complete is sustainable and where possible improve the quality of built or natural environments. As the world is running out of finite resources, engineers must be mindful and take account of the diminishing availability of natural resources like fossil fuels for example. In motorsport, engineers must be extremely careful of what the vehicles they race are emitting and how efficient they are. Emissions that race cars can emit can directly harm the environment, so it’s imperative that engineers develop ways to reduce emissions and make the vehicles as efficient as possible. As things like fossil fuels are diminishing, one job of an engineer is to cultivate and develop new alternatives to petrol, like synthetic fuel that can be used to emulate the same kind of performance fossil fuel can while reducing the number of harmful emissions that can harm the atmosphere.



[bookmark: _Toc183976053]Problem Solving
When creating a product, if an issue is found it is imperative that the problem is identified. Figure 4-1 shows how the process an engineer could go through to figure out what is wrong with the system. Is it related to design, usability, production or cost? Knowing what is wrong is key to being able to solve it. Once the problem is identified, using tools like the 5 Why’s or Fishbone Diagram, navigation to the root of the problem is possible. Figure 4-2 shows how someone can find their way to the root of a problem using the 5 Why’s method. Moreover, using data, like reviewing logs, performance or testing results to identify anomalies or spot patterns. Then collaborate with others in a team, and brainstorm potential fixes to the problem. Things like re-designing a faulty part, improving or utilizing a different material altogether. Once a solution has been found, a prototype can be built to test the usability of the solution. Further refinement may be required as an initial prototype may not be as efficient as it can be when first implemented. Once the solution is proven testing and further modification can be done, the redesign of the system can be done, and integration of the solution can begin. 
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When a product enters the market and there is an issue with it, an engineer must first identify and diagnose the problem. Collecting feedback, whether from reviews, complaints, social media or support networks. Also investigating the manufacturing process, materials or designs used in the product. Depending on how severe the products defects may be a complete recall may be required. If the issues stem from design or manufacturing, an engineer could investigate changing and improving the design or production process. As the product is available to the public, a clear plan should be created to outline the steps taken to fix the issue. The next step is to prevent the product from having issues in the future. While analyzing the cause of the problem to ensure similar problems do not crop up in newer batches. Identifying the issue, ensuring that swift action and communication is clear with customers, engineers can resolve problems with products maintaining trust and reputation at the same time.
When an issue arises with the supplier, it is imperative to understand what the nature of the issue is. Supplier issues can arise in different ways, where one can be of a higher consequence than the other. They can range from late deliveries, quality defects or communication breakdowns. To address these issues, it’s essential to understand where the root cause is. Communication with the supplier is crucial, as giving feedback on issues will help the supplier fix them. The longer it takes for the supplier to know what the issues are, the longer it takes for the supplier to fix them. 










[bookmark: _Toc183976054]Team Structure
Last year, during our foundation year, we had a group project to design a soapbox as a team. The group consisted of 5 people, and each of us had dedicated roles. One person handled all things related to cost, one all things related to materials, one for all things related to drivability and one for all things related to design, with the final member the group coordinator who handled all information and data related to our project and instructing us on what we had to do. Due to this team style, we were able to quickly and efficiently swap ideas, we were able to generate more creative solutions and as 5 people were working to a common goal, our base of knowledge was much wider. As our tasks were split, we could allow our team members to work on things that were suited to our individual strengths rather than shoehorning people into working on things that we had no experience in. Another benefit of working in a team is each of our members was able to communicate effectively with each other, as we could share ideas clearly. 
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Description automatically generated]A different type of team structure that we could have used instead of the traditional functional structure we used, is a network style team. This is where instead of each person working on something alone and reporting to one specific leader, each member works and communicates with each other to achieve the common goal. This allows for quick and easy data transfer, as each member retains their autonomy while collaborating on the project, while enabling greater flexibility in what work needs to be done. As each member is working together, a wealth of knowledge is created that allows for an increased number of ideas to be produced. [bookmark: _Toc183976046]Figure 5‑2
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Long Term Goals (5 to 10 years)

	Work in Formula 1 in some capacity

	Short Term Goals (0 to 5 years)

	Graduate University
Apply and complete a master’s degree

	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	
Work in Formula 1

	Work Trackside for a Formula 1 team
	A masters/bachelor’s degree and the opportunity to apply for a position
	If I work for a Formula 1 team or not
	In 5-10 years from now

	Graduate University
	Graduate with the best possible grade I can from university
	Attending Lectures, making sure assignments are completed and exams are passed
	If I graduate with a good grade
	End of 2027 Academic Year

	Apply and Finish 
A master’s degree
	Apply and graduate from a master’s degree
	A bachelor’s degree 
	If I graduate with a good grade
	End of 2029 Academic Year
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[bookmark: _Toc183976056]Conclusion
 In conclusion, engineers play a crucial role in molding the modern world through their experience in designing, building and optimizing systems, structures and products. An engineers work spans a large range of disciplines, from solving environmental problems to solving issue found in a product on the market, all aimed at solving complex problems and improving efficiency, safety and quality of life. By applying scientific principles, innovation and technical skills, engineers can fix immediate problems and look to contribute to making long term improvements in many industries.
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