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[bookmark: _Toc152514801]Introduction
This report will cover 4 area of engineering and one personal development plan at the end. These 4 topics will be: Health and safety with risk assessment, Engineers role in society, Problem solving and Team structure. In each area I will present primary and secondary research that may also include personal experiences. 
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[image: A group of people standing around a race car

Description automatically generated]Health and safety is of paramount importance in engineering particularly when using machines and tools. An example of this is when operating or even observing a car dynamometer. This involves putting a car on a rolling road that is strapped down with chains under high tension. The car is tested running up to its maximum speeds to gain a read out of its maximum power and torque. 




(figure 1)
There are many health and safety risks involved with using a dyno such as: Exposure to loud noise, exposure to exhaust gases or even the cars restraints falling, and it comes free. Exhaust gases can pose a serious risk to health, some dangers include irritation of the eye or the respiratory tract if inhaled. As well as irritation exhaust gases can cause “coughing and breathlessness. Long term repeated exposure to diesel fumes over a period of about 20 years may increase the risk of lung cancer.” (Health and Safety Executive, 2009). This is due to the fumes containing carbon monoxide which is poisonous in large quantities. To reduce these risks there is legislation in place which states a an employer must “Provide extraction or exhaust equipment, preferably by direct coupling to the vehicle exhaust. It should ventilate to a safe place in the open air – where fume will not be drawn back into the workshop or affect other premises or people nearby” (Health and Safety Executive, 2009). In (figure 1) you can see an extraction pipe on the bottom left which has a cone placed directly behind the exhaust back box. Exposure to loud noise poses a large health and safety concern when operating a dyno, especially when testing high performance cars due to their increased exhaust noise. Prolonged exposure to excessive noise can increase the typical hearing loss experienced with ageing and can cause “Permanent sensation of ringing in the ears, known as tinnitus. Less-obvious side effects – increased pulse rate, blood pressure and breathing rate” (Health and Safety Executive, 2009). To reduce the risk of these health issues, there is legislation is place that dictates an employer must provide adequate ear protection as well as the employee being required to wear the provided protection. Furthermore, zones can be put in place where for anyone to enter during operation they are required to wear adequate hearing protection.
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	(figure 2)



(Figure 2) is a Risk assessment matrix. We can use this to evaluate the likelihood and severity of a task for example the exposure to exhaust gases would have a Low possibility and a moderate impact. The risk of exposure to exhaust gases falls within a reasonable area so it is deemed an acceptable risk for the task. 

[bookmark: _Toc152514803]Chapter 2 – Engineers Roles in Society
Engineers have a huge impact on society and the way the world works, from how people travel, to the homes they live in. Due to this, engineers are held to a high standard and there are many organisations that issue a code of conduct to ensure any projects have society’s best interest in mind. The Engineering Council have an extensive statement of ethical principles, including “take due account of the limited availability of natural resources”. This is on motorsport due to the vast quantities of fuel that is used. Fuel is a product of crude oil, which is extracted from naturally occurring sources that are finite.  Engineers constantly test and develop powertrains that can run on alternate fuels such as hydrogen or electricity. These both have their pros and cons, but both can be sourced infinitely. Electricity can be produced from the conversion of solar energy or kinetic energy through wind turbines and hydro power generators. Alternatively green fuels can be used in adapted engines, these are produced using plants and can be done so continuously. For example, “In recent years, the establishment of perennial grasses as energy crops has emerged as a very viable option mainly due to their comparative ecological advantages over annual energy crops.” (Varnero, C.S., Urrutia, M.V. and Ibaceta, S, 2018, Abstract). 
One of the Institute of Mechanical Engineers four principles is to promote sustainability stating, “Recognise the importance of socioeconomic and environmental factors”. For motorsport this can cover a range of problems such as the location of the races. Especially in global competitions, where teams can travel to many diverse communities and environments. This includes the design and construction of tracks that may be in or close to natural habitats. Engineers need to consider these factors and create little to no interference with the surrounding areas. 
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Engineers in industry may come across problems during stages of development, after releasing to market or during production. When an engineer encounters an issue during the development stages, they need to assess the issue and resolve it. To do so they must first establish what the specific problem is. Then the result needs to be clear to confirm if the problem is resolved, this may be as simple as if a component does or doesn’t fit. Next, research should be conducted into the problem, this could involve looking at similar products and how they have been designed by reverse engineering to individual parts. An engineer may also refer to other people in similar industries, as multiple opinions can provide a broader spectrum of solutions due to peoples differing past experiences. Once a variety of solutions have been presented, they should be evaluated based on different criteria such as cost or time. This allows the optimal solution to be selected and implemented to the design. 
Issues after a product has been released to market can be solved similarly to development issues, except initial extra steps must be taken. Once the problem has been identified, engineers should follow the steps to solve the problem and present the optimal solution. As well as this a recall should be issues for all effected products. This will prevent the problem worsening and reduce the damage to a company’s reputation. Depending on the solution that is chosen the product will either be repaired or replaced and can be given back to the consumer if desired. 
A supplier issue during production can be detrimental to a company or products success so must be solved rapidly. “It is crucial for supply chain survival that managers identify the disturbances that may potentially affect the supply chain and take measures for example, mitigation/contingency plans making the supply chain more resilient” (A.P. Barroso, V.H. Machado and V. Cruz Machado, 2011, p. 162)

(Figure 3) - Flow Chart of solving a problem during development
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There are many kinds of team structure that a businesses or group of engineers may use when developing and/or creating designs. Size, aim and budget will all be relevant factors when reaching an optimum and efficient team structure.
An example of a team I have worked in is a catering company. This was a relatively small company so had a simple team structure. This could be shown as:						                                                 This chart shows that the team had a hierarchal structure. This means that “employees have unique roles that interconnect and contribute to the goals of the company” (indeed.com, 2022). This allows an easy flow of authority and decision making. A positive of having a small company is that it makes communication easier. Information can be easily sent direct to the desired people, without going through managers and unnecessary steps. This can aid a faster completion of tasks and leading to a more efficient team. Another benefit to this team structure is that there are only a few managers meaning that decisions can be made faster as well as a consistent process for tasks being used over time. This reduces misunderstandings in communication as well as allowing the working staff to work more efficiently and independently. This is supported by Hao Ji and Jin Yan (2020) “when roles, tasks, task sequences, and schedules have been clearly specified by a team’s structure, team members are likely to know others’ tasks and plans”. Negatives to this small team structure is that during busy seasons the secondary managers can become overwhelmed with the workload especially as one of them is also the accountant. This means that the owner must have an increased workload to support the managers. This in turn takes them away from their tasks such as marketing and attending events. A solution to this could be outsourcing the accountancy work to a 3rd party organisation although this would be more costly. I was a kitchen porter, but my role had a much greater responsibility than would be expected. I found myself doing a vast number of jobs such as small deliveries. At events I had the greatest workload, I was doing a chef’s role as well as being a part of the front of house team. This problem could be solved by hiring in a small quantity of general workers who would be able to relieve me of the extra work I was being given. Owner/Manager
Corporate event manager
Personal event manager/accountant
Head Chef
Chef
Chef
Chef
Chef
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[image: Functional Organizational Structure: Advantages and Disadvantages]An alternate team structure that could have been used is a functional structure. This looks as such: (figure 4, toppr.com)








This divides all the employees into different teams relative to their skills, experience, and knowledge. This could be implemented into my team by having different chefs for each type of event instead of everyone being a part of each event. It would allow for a more refined experience for the customer. 

[bookmark: _Toc152514806]Chapter 5 – Personal Development Plan
Previous Qualifications – A Levels (Maths, Physics, Product Design)
Previous Experience – Personal project on a classic mini restoration, work experience with a chassis development company
	Long Term Goals (5 to 10 years)

	Have a job in an established motorsport team in either Formula 1 or WRC.
Place a deposit down on a first house.


	Short Term Goals (0 to 5 years)

	Graduate with a First-Class degree in Motorsport Engineering at UWTSD.
Gain a master’s degree in Motorsport/Mechanical Engineering at UWTSD.
Have an impact on the UWTSD MCR S200 team that aids a top finish in the Championship.
Engine swap my classic mini.


	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Graduate at UWTSD.


	Get a First-Class mark.
	Great work ethic and dedication to the course.
	Grade of degree achieved.
	June 2026

	Gain a master’s degree in engineering field (Motorsport or Mechanical).

	Get a Distinction.
	Further my knowledge in the field outside of set modules.
	If I achieve a master’s or not.
	2027 or later 

	Have a job in motorsport.



	To be hired by race team involved in a motorsport discipline.
	To gain skills and qualifications that show I can bring a positive impact to a team.
	If a job is gained or not.
	After a master’s degree is achieved. 

	Have an impact on the UWTSD MCR S200 team that aids a top finish in the Championship.
	Be part of the MCR team and finish in the top of the standings.
	Commitment to the team and bringing in knowledge and skills to give us a boost in performance.
	Final position in the Championship.
	Summer 2024

	Classic mini engine swap



	Change the engine to something else such as a k-series
	A new engine and the knowledge and skills to change it
	If the engine is installed and running
	Summer 2024

	Buy a house
	T have saved enough money to place a deposit on a house
	Gained a well-paying job and have saved money efficiently
	If I have bought a house
	After gaining a job in motorsport
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In conclusion engineers have a vast amount of to consider when designing and developing their projects. This includes the health and safety to themselves as well as the end user. Furthermore, they need to consider the effects they have on the environment as well as society. Problem solving is a key skill to have in the engineering industry and there are many methods available to use. The collaboration of many engineers makes the overcoming of boundaries easier.
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