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[bookmark: _Toc183975243]Introduction
In this report, multiple topics will be discussed which are relevant to the Motorsport Engineering course. This includes risk assessments, an engineer’s role in society, problem solving, team structures and a personal development plan. These discussions will further the knowledge and understanding required within an engineering field.

[bookmark: _Toc183975244]Health & Safety with Risk Assessments
At UWTSD, there are many activities that students are encouraged to participate in. One of these are the workshop sessions, where students are taught how to use manufacturing machines, such as a lathe, which is shown in Figure 1. Students are provided with a safety handbook (Figure 2) which guides them on how to safely use the machine. 
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Description automatically generated][bookmark: _Toc183975234]Figure 1 - An image of the lathe which students use to create workpieces (Gray, L. (2024))
[bookmark: _Toc183975235]Figure 2 - An image of the safety rules provided to students for the lathe (Gray, L. (2024))


The safety rules shown in Figure 2 detail the PPE requirements for students. The rules make clear that no loose clothing is to be worn when operating the lathe, which is due to the fact that any loose articles could get caught in the rotating parts of the machine. Students are provided a blue lab coat which prevents any loose clothing and also can protect them in case of any debris (swarf) ejected from the lathe. Another piece of PPE which students are provided are safety glasses, which protect the eyes from any potential swarf that can sometimes fly off the machine. The final piece of PPE that students are provided are steel capped boots. These boots provide extra protection of the feet, in case of any heavy object being dropped or falling on a student’s foot. Even though there is a little risk of this happening when using the lathe, it is still a requirement to wear them as there is always a chance of tripping and falling when maneuvering around the workshop.
There are also safety procedures taught to students which are not detailed in Figure 2. For example, they are taught to stand to the right of the operating table, which is shown in the middle of Figure 1. This is to minimize the risk of any potential loose swarf coming into contact with the student, and also to be out of the way in case the work piece is not securely fitted into the rotating chuck, shown on the left side of the operating table. A mat is also placed onto the floor, which is mainly used to provide comfort when using the lathe for long periods of time. It also provides a non-slip area for a student to stand on when using liquid cooling, as the use of liquid create slippery floors, making the non-slip mat essential for safety.
Risk Assessment Matrices can also be used to determine an activity’s safety. By weighing up the likeliness of an event happening and the harm it could cause, the risk can be determined and factors to reduce this can be identified. With regards to the lathe, the Risk Assessment Matrix outlines specific hazards associated with its use. It highlights that improper use and a lack of care can make the lathe very dangerous, however if the user follows all safety guidelines and the provided instructions, the associated risks are significantly minimized.
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[bookmark: _Toc183975237]Figure 4 - UWTSD Lathe Risk Assessment Matrix Page 2 (Gray, L. (2024))
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[bookmark: _Toc183975238]Figure 5 - UWTSD Lathe Risk Assessment Matrix Page 3 (Gray, L. (2024))

[bookmark: _Toc183975245]Engineers Role in Society
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Description automatically generated]Within wider society, engineers are held to a high standard with regards to ethics and professional conduct. In the UK, the Royal Academy of Engineering (RACE) and the Engineering Council (ENGC) co-publish a code of conduct for British engineers (ENGC, 2017). It includes four key principles:
· Honesty and integrity
· Respect for life, law the environment and public good
· Accuracy and rigour
· Leadership and communication

[bookmark: _Toc183975239]Figure 6 - The 4 Ethical Principles of Engineering (ENGC, 2017)

                       
These published ethics codes guide how chartered engineers are expected to act, and each section includes different responsibilities. Section 1 (Honesty and integrity) dictates that engineers always act honestly and remain trustworthy. Section 2 outlines that engineers should obey all applicable laws with regards to sustainability and public health. Sections 3 states that engineers require understanding of their role fully, and section 4 emphasizes the importance of fostering diversity in engineering and raising public awareness about its significance.
With regards to motorsport, all 4 sections of this Code of Conduct are highly important, however currently within the industry, there is a lot of importance being pushed into promoting the improvement of sustainability within motorsport. Historically, motorsport, and in particular Formula 1 events cause negative effects such as automobile noise, spectator garbage, lighting waste, fossil fuel burning, and high carbon footprint (Öztopcu, A. (2023)). Despite this, there have been efforts to reduce these effects and promote environmental sustainability within motorsport, with a major example being Formula E (FE). Pfahl et al. (2024) state that all car parts [are] recyclable (e.g. chassis, battery tires) and cars [are] powered by 100% renewable energy. Formula E, being based in the UK, are also following section 4 of the Code of Conduct produced by RACE and ENGC, as with the nature of FE events being held in major population centres, is promoting public awareness of the benefits of electric vehicles.












[bookmark: _Toc183975246] Problem Solving
When working in industry, engineers face many problems on a regular basis. It is how they overcome these challenges which define their success as an engineer, whether the problem arises at the design stage, the production stage or when it is out in market. Most problems with a product, however, can be solved during the design stage. Using an Engineering Design Process much like the one show in Figure 7 can help to streamline the process.                                                                                
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[bookmark: _Toc183975240]Figure 7 - The general problem solving process (Beitz et al., 2007)

As highlighted by Beitz et al. (2007), a systematic approach such as this aims to keep the iteration loops as small as possible in order to make the work as effective and efficient as possible. The importance of having clear design objectives cannot be overemphasized (Shaw, M.C. (2001)). If a team does not collectively have a clear idea of how they will go about overcoming a problem, then it will take significantly more time and resources to be able to do so. This presents a significant challenge for an engineer, as their main responsibility is to solve problems efficiently and quickly without wasting resources.
For example, if an issue was found during the evaluation phase of the process, it is essential that there is no time wasted in identifying possible solutions and implementing these into a design that has already been developed, so that a product can be brought to a customer within the shortest possible timeframe. However, it is often that designers underestimate the importance of time-to-market and aren’t aware of the methods used to speed up this process (Beitz et al., 2007). This can lead to delays in the release of a product, which can cost both a lot of time and money, and could put an engineer at risk if they are found to be at fault.

[bookmark: _Toc183975247]Team Structure
[image: Source: Shutterstock]Throughout my life, I have had the opportunity to work within many different teams. One of these was during the Summer of 2024, when I was employed as an Activity/Group Leader at Barracudas, a children’s summer activity camp.  This team is most like a Hierarchical Structure as is shown in Figure 8. In this team, there is a central office which handled the hiring and management of staff members, and at each site there is a Camp Leader, who takes responsibility for the whole operation (Barracudas, 2024). Below them is the Senior Sports Instructor (SSI), who handles each day’s activities and oversees sessions to make sure that Activity Leaders and Group Leaders are delivering sessions to a high standard.  For the younger groups, there are specific Early Years Managers (EYMs) and Early Years Leaders (EYLs), who have specific qualifications which are needed for younger children (Barracudas, 2024). The EYM is much like a SSI, working with each EYL to make sure the children are safe and having a fun time. 





[bookmark: _Toc183975241]Figure 8 - The different types of team structures (Zacharias, A. (2023))

There are many benefits to this team structure for this application, as it allows the Camp Leader to have close communication with the SSI and EYM, who can in turn relay any information to Group/Activity Leaders quickly. It also allows the Early Years staff to focus on their groups, as much closer attention is needed for children that are 4-5 years old, than for example children that can be as old as 15. However, there are also a few drawbacks to this team structure. One of the biggest is there is often a lack of communication from the Head Office to Camp Leaders during the time of a camp, which often leads to sites becoming understaffed, and Camp Leaders being unable to bring extra staff members in, due to this lack of communication.
Another team structure which could be a better alternative to this is a Divisional Structure (Figure 8), which is a very similar type of team to the Hierarchical Structure. It keeps the main framework of the previous structure, whilst also making some changes which could improve the negative aspects. This similarity allows the staff at the lower levels of the structure to keep the same communication and working responsibilities, which retains the same day-to-day running of a camp allowing it to run smoothly. The main difference between these two structures is that the Camp Leader would work much closer with the Head Office with regards to the hiring and management of staff members, reducing the chance of understaffing.















[bookmark: _Toc183975248]Personal Development Plan
Name –	 Luca Gray 
Degree – Motorsport Engineering HND 
Previous Qualifications – A Levels (History, Maths, Physics), 11 GCSEs
Previous Experience – Working as a mechanic alongside my dad in his kart racing for nearly a decade

	Long Term Goals (5 to 10 years) 

	· Watch all Triple Crown motorsport races in-person
· Work in a successful racing team in the United States

	Short Term Goals (0 to 5 years) 

	· Buy my first car
· Complete my degree
· Travel America with a friend

	Goal 
	Objective 
	Resources Required 
	Measurement 
	Target Date 

	
Buy my first car


	Buy a car which I can drive to and from university and back home
	Money to be able to purchase the car, tax and insure it
	Having a car registered to solely my name
	6 months
June 2025


	
Complete my degree


	To attain a Motorsport Engineering degree which I can use to gain employment opportunities in the industry
	Time to study and gain the knowledge to be able to pass all modules required to attain the degree

	Attending the graduation ceremony and receiving a physical degree 
	
Summer 2027

	
Travel America
	To explore and discover various parts of America, and attend various American motorsport events with at least one friend
	Time to plan the trip and the travel itself
Money to cover expenses (food, transportation, souvenirs)
	Visiting at least five different states and attending three types of racing events: road, oval, and drag
	
July 2026

	
Watch Triple Crown in-person

	To watch the Le Mans 24 Hours, Indy 500 and Monaco Grand Prix in-person
	Money to purchase tickets and travel
Time to attend the races and plan each individual trip
	Being present for the full duration of each race, from start to finish
	
2029

	
Work in a successful racing team in the USA


	To work in a championship-winning race team in any major racing series (Indycar, Imsa, Nascar)
	Time to secure strong job opportunities and work my way up within a team
Degree to gain the knowledge required to run race-winning cars and teams
	Achieving multiple race victories or working with a major team such as Penske, Andretti, or Ganassi
	
2034



[bookmark: _Toc183975242]Table 1 - Luca Gray Personal Development Plan


[bookmark: _Toc183975249]Conclusion
In conclusion, the topics discussed in this report have furthered the understanding of key areas of engineering that are essential for someone who is aspiring to become an engineer in the future. They are relevant to the course, and discuss the main qualities and skills that are expected of qualified engineers. 



















[bookmark: _Toc183975250]References	
Barracudas Activity Day Camps (2024) Exceptional Staff Available at: https://www.barracudas.co.uk/why-barracudas/staff/ (Accessed: 29th November 2024)
Beitz, W., Feldhusen, J., Grote, K.H., and Pahl, G. (2007) Engineering Design: A Systematic Approach pp. 126-134 (Accessed: 27th November 2024)
Engineering Council and Royal Academy of Engineering (2017) Statement of Ethical Principles, Available at: https://www.engc.org.uk/standards-guidance/guidance/statement-of-ethical-principles/    (Accessed: 24th November 2024)
Gray, L. (2024a) Lathe. Unpublished
Gray, L. (2024b) Lathe Safety Page 1. Unpublished
Gray, L. (2024c) Lathe Safety Page 2. Unpublished
Gray, L. (2024d) Risk Assessment Matrix Page 1. Unpublished
Gray, L. (2024e) Risk Assessment Matrix Page 2. Unpublished
Gray, L. (2024f) Risk Assessment Matrix Page 3. Unpublished
Öztopcu, A. (2023) Environmental sustainability in sport: formula 1’s SDGs responsiveness         (Accessed: 24th November 2024)
Pfahl, M., Ross, W.J., and Trendafilova, S. (2024) Racing With a Purpose: Sustainability in Formula E (Accessed: 24th November 2024)
Shaw, M.C. (2001) Engineering Problem Solving: A Classical Perspective p. 306                              (Accessed: 27th November 2024)
Zacharias, A. (2023) 7 organizational structures: which is best for your business? Available at: https://www.notion.so/blog/organizational-structure  (Accessed: 29th November 2024)
2

image1.png
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David




image2.jpeg
Declaration of Cor
1 confm that | have attended and corpicc
Safety induction n the Machine Tool o

Date:

7his anly entiies you accesstothe core machings covered i this nduction)
Please hand to Techniclan at the end of inducti





image3.jpeg




image4.jpeg
Machine Shop IQ021a Turning Safety Rules.

e

g e s s oo

gt g oo o





image5.jpeg
Prifysgol Cymry
' Dindod Do S
University of Wales
Ty Sait Doks

T e oo

Entapirent

Mo g infres o
ok a0
g g fgers

contros

eportan defects Dfecte s, caie or eqienent -
opor o e e rt M s s ]

Ersue lecscal connecions s ot exgadandingood vorkngcodtin
Ersur guards v oves o i s e
Do vt s the machne f .

E :anrmarc’gu;msmﬂv

[p——





image6.jpeg
. K RATINGS





image7.jpeg




image8.png
Statement of Ethical Principles

‘The Engineering Council and the Royal Academy of Engineering have
jointly created a Statement of Ethical Principles for all engineering
professionals’.

Engineering professionals work to enhance the wellbeing of society. In
doing so they are required to maintain and promote high ethical standards
and challenge unethical behaviour. There are four fundamental principles

for ethical behaviour and decision-making. These are set out below,
together with examples of how each should be applied.

Engineering professionals should read this Statement in conjunction with
their relevant Code of Conduct or Licence to Practise. The Statement by
itself is not prescriptive: it is neither a Regulation nor a Standard.

Honesty and integrity

Engineering professionals have a duty to uphold the highest
standards of professional conduct including openness, faimess,
honesty and integrity. They should:

* actin a reliable and trustworthy manner

* be alert to the ways in which their work and behaviour might
affect others and respect the privacy, rights and reputations of
other parties and individuals

« respect confidentiality
* declare conficts of interest

* avoid deception and take steps to prevent or report corrupt
practices or professional misconduct

« reject bribery and improper influence

Respect for life, law, the environment and public good

Engineering professionals have a duty to obey all applicable laws
and regulations and give due weight to facts, published standards
and guidance and the wider public interest. They should:

* hold paramount the health and safety of others and draw
attention to hazards
 ensure their work is lawful and justified

« recognise the importance of physical and cyber security and
data protection

s Sateman, “engnring professonst” mesns “prfessionsl anginees nd those tchnicias,
despecpie stderts, spprances and aneas engaged n engineera’ Non nginaers managing o
i encineenng protesionsls shoud be ade swareof s Sitemant

* respect and protect personal information and intellectual
property.

* protect, and where possible improve, the quality of built and
natural environments

« maximise the public good and minimise both actual and
potential adverse effects for their own and succeeding
generations.

* take due account of the limited availability of natural resources
* uphold the reputation and standing of the profession

Accuracy and rigour

Engineering professionals have  duty to acquire and use wisely

the understanding, knowledge and skills needed to perform their

role. They should:

* always act with care:

* perform services only in areas in which they are currently
competent or under competent supervision

* keep their knowledge and skills up to date:

* assist the development of engineering knowledge and skills in
others

* present and review theory, evidence and interpretation honestly,
accurately, objectively and without bias, while respecting
reasoned alterative views

« identify, evaluate, quantify, mitigate and manage risks.

* not knowingly mislead or allow others to be misled

Leadership and communication

Engineering professionals have  duty to abide by and promote
high standards of leadership and communication. They should:

 be aware of the issues that engineering and technology raise for
society, and listen to the aspirations and concers of others
* promote equality, diversity and inclusion

* promote public awareness and understanding of the impact and
benefits of engineering achievements

* be objective and truthful in any statement made in their
professional capacity

* challenge statements or policies that cause them professional
concem




image9.png
Confrontation

'

Information

Definition

Creation

i

Evaluation

i

Decision

Result unsatisfactory




image10.png
Types of organizational structures

Hierarchical Structure Functional Structure. Matrix Structure
Divisional Structure Network Structure Team-based Structure
ﬁ /
Horizontal/Flat Structure

ﬁ




