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Introduction

The following report comprises five chapters showcasing comprehension and application of specific technical concepts and how their theoretical characteristics are used in discipline specific technical applications. As well as this, the report will show an application of technical skills with a demonstration of know-how practises, safety, skills and standards with respect to the workshops and key transferable skills in terms of written and oral presentation, personal development, reflective abilities and proficiency in appropriate technical software. 

Chapter 1 – Health & Safety with Risk Assessments

1.1 Health and Safety Legislations involved with Engine Valve Removal

Engine valve removal is a delicate process included in the maintenance and repair of combustion engines. Before starting to deconstruct the engine, it is important that the correct PPE is worn to ensure the safety of the engineer. The main PPE worn for most workshop jobs are steel toe cap boots and long sleeve/trousers; more specific to this task, the engineer needs to wear goggles as they're working with springs which puts their eyes at risk. The legislation which ensures the safety of workers is the Personal Protective Equipment at Work Regulation 1992 (HSE, 2022), this requires employers to provide suitable PPE for their staff stated” PPER 1992 places a duty on every employer in Great Britain to ensure that suitable PPE is provided to 'employees' who may be exposed to a risk to their health or safety while at work. “ (HSE, 2022). Once removing the cylinder head and locating the valves a valve spring compressor is used to compress the spring, this task tends to need two engineers as the tool can be difficult to compress and remove spring retainers at the same time. As the retainers are removed the tension can be released leaving the top of the stem in view. Provision and Use of Work Equipment Regulations 1998 (PUWER) applies to the use of work equipment and in this case the use of the compression tool, the HSE states” PUWER requires that equipment provided for use at work is: suitable for the intended use. safe for use, maintained in a safe condition and inspected to ensure it is correctly installed and does not subsequently deteriorate (Great Britain. Health and Safety Commision, 2008).

1.2 Workplace Health, Safety and Welfare 

In a workplace it is important that the working environment, ventilation, temperature, lighting and cleanliness follow the Workplace (Health, Safety and Welfare) Regulations 1992. This regulation contributes to the overall workplace safety and comfort. This means that it is the employer's job to ensure this regulation is met and maintained. While deconstructing the engine if the environment for the engineers is poor this can correlate to the standard of work being done, therefore making it important this regulation is followed. 

1.3 Risk Matrix 

[image: ]
[bookmark: _Int_6pT9Z4mq]By observing the risk matrix above you can view the relationship between the higher and lower chances of a risk occurring. This graph allows us to assess a situation and its potential to harm someone/something. For example, when removing the engine valves, the spring compressor creates a large risk if not undertaken correctly and if the correct PPE is not worn. To identify the risk and apply it to the matrix the likelihood and the consequences need to be assessed and compared to find the overall risk to the environment. Considering the previously mentioned task, the likelihood and risk can vary depending on how well the health and safety procedures are followed. On the graph above I have highlighted a box where I think the valve removal task sits within the matrix. This is because the likelihood of an accident occurring, and the consequences of injury can both be quite severe; although if the correct PPE such as goggles, gloves are worn or completing the task in an isolated environment this will result in the overall risk being greatly reduced. The actual risk considered is the compression of the valve spring and removal of the retainers; the consequences vary, this could be the spring pinging into an engineer's eye or trapping a finger between the valves. This task requires accuracy and patience which can be lost if the job is under a time limit or being completed in an unsuitable work environment. 

Chapter 2 – An Engineers’ Role Within Society

2.1 

In motorsport, motorcycle or automotive engineering, chartered engineers play a critical role defined by specific standards and ethical considerations. There are two main organisations known as the Institution of Mechanical Engineers (IMechE) and the Society of Automotive Engineers (SAE), provide codes of conduct that explain the ethical responsibilities of engineers. 

2.2

The IMechE, a distinguished professional engineering institution, underlines the importance of ethical behavior and social responsibility in the engineering profession. Their code of conduct clearly rules that their engineers should contribute to sustainable development and environmental stewardship. For individuals specialising in Motorsport Engineering, this translates to a commitment to designing and developing vehicles which align with environmentally aware practices. This is shown on the IMechE ‘Code of Conduct’ where it states, ‘All members shall conduct their Professional work and relationships with integrity and objectivity and with due regard for the welfare of the people, the organisations and the environment with which they interact.’ (IMechE, 2021). This means that engineers are encouraged to implement energy-efficient technologies, reduce emissions, and adopt materials and manufacturing processes that minimise the effect of vehicles. 

2.3

The SAE, a worldwide recognised company for mobility engineering professionals, emphasizes ethical conduct and integrity in engineering practice. This is shown on the SAE ‘Code of Conduct’ where it states, ‘SAE’s reputation for integrity and excellence requires compliance with all applicable laws and regulations, as well as a scrupulous regard for the highest standards of conduct and personal integrity.’ as well as stating that they will, ‘Improve or protect the environment.’ (SAE, 2016). This means that sustainability and environmental issues within motorsport and automotive engineering are SAE’s top priorities. As well as this, engineers are also encouraged to contribute to the development of technologies that enhance fuel efficiency, reduce environmental impact and promote sustainable practises in the mobility sector. 

Chapter 3 – Problem Solving 

3.1 Issue found during development 

· 3.1.1 - Issue Identification: Rigorous Testing and Continuous Monitoring 

Rigorous testing involves assessing the product under as many environments or circumstances as possible. This approach supports engineers in finding potential weaknesses or irregularities that may come up in the development procedure.

· 3.1.2 - Root Cause Analysis: Conducting an In-depth Analysis

This stage involves going deeper into the overall issue to understand where it derives from so the engineers can understand the underlying causes or potential implications. Engineers will use analytical tools and investigate the methodology to address the problem systematically. 
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3.2 Issue Found Once on Market

· 3.2.1 - Customer Feedback

Utilizing customer feedback involves anaylsing input from individuals who interact with the product in real-world scenarios. This approach includes surveys, online reviews and direct communication channels. This feedback provides useful information to identify areas of improvement needed to meet customer expectations.

· 3.2.2 - Potential Recall of Product

In some circumstances products need to be recalled from the market due to concerns about public safety, quality or regulatory compliance. In 2011 Chevrolet Cruse recalled over 154,000 models due to an issue with the installation of the steering wheel shaft. (Top Gear, 2012). Once a product is recalled, this can allow the company to uphold public trust and rectify the issue associated with the product. 
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3.3 A Supplier Issue During Production 

· 3.3.1 - Identify Supplier Issue 

In motorsport vehicles can require complex materials like carbon-fibre which can be hard for suppliers to source for production. If this cannot be sourced a temporary material may need to be used; this material will need to be tested and compared which can cause a huge delay within the production process. 

· 3.3.2 - Implementation of Contingency Plan 

If the material needs to be changed due to a lack of supply this results in the product needing to be redesigned and tested to ensure its safety under application. This process will prevent the product from having to be removed or recalled from the market once released. 

[image: A diagram of a product
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Chapter 4 – Team Structure

Since recently moving to Swansea, I have started a new role as a fine dining bartender at Gaucho in Cardiff. This role consists of working in a complex team under pressure to provide a professional service for guests within the restaurant. We have four bartenders in a small bar on the bottom floor and two bartenders upstairs, the roles need to be split between the four of us downstairs and two upstairs so the shift can run efficiently. The structure consists of a wine tender, mixologist, polisher and stocker; the same roles are split between the two upstairs as the bar is smaller. Throughout the night these roles are rotated to ensure no bartender is overworked, this process will result in a more efficient team for the shift.  

Communication is key when working a busy shift, the mixologist and wine tender need to communicate with the stocker to ensure any liquid which is running low is topped up and anything for the fridges is already getting cold (wine, beer etc.) While glasses which are also being used more commonly need to be notified to the polisher so these can be prioritised when returned to the bar. Everyone within the team needs to pull their weight to ensure the structure runs smoothly, very similar to a motorsport pit stop where all mechanics need to work in perfect timing of each other so the stop can be completed as quickly as possible. 

Our team also expands further than the bar when taking into consideration the management who organise who works on shift together and ensuring enough staff is in to support the number of bookings, we average each week. Although issues do arise with this system when managers don’t put enough staff on shift to cover the number of bookings we have for that evening. This results in a poor standard of service and a negative effect on the guests' drinks when served, e.g., long wait time, incorrect ingredients etc. 

All team structures can correlate in the understanding that if everyone pulls their weight, efficiency improves; while if a team member forgets or misplaces something it can ruin the rhythm of the process.  An example of this can be found in Formula 1 Pitstops where every second is crucial. In July 2022 a Mercedes mechanic misplaced the gun on the Lugnut for the front left wheel on the car, although only creating a 4.3 second delay the issue resulted in Hamiliton leaving the pits behind three cars which had a drastic effect on the rest of the race. It is understandable that not every stop can be perfect but when issues do arise it can have a knock-on effect which could cost the team the rest of the race. (SKY Sports, 2022)

Chapter 5 – Personal Development Plan [image: A screenshot of a document
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Chapter 6 – Conclusion
      
Overall, I believe the above report provides an in-depth description of the application of specific and technical concepts and how their theoretical characteristics are used in discipline specific technical applications. While also providing a thorough description of know-how practises, safety, skills and standards with respect to the workshops and key transferable skills. I have also provided a real-life perspective of a strong team structure and analysed this to compare with a motorsport team structure which makes it easier to understand simple knock-on effects with issues within a team. 






References


Bibliography
Great Britain. Health and Safety Commision, 2008. Safe use of work equipment : Provision and Use of Work Equipment Regulations 1998. 3rd ed. ed. England: HSE Books .
HSE, 2008. Provision and Use of Work Equipment Regulations 1998 (PUWER). [Online] 
Available at: https://www.hse.gov.uk/work-equipment-machinery/puwer.htm
HSE, 2013. Approved Code of Practice and guidance. [Online] 
Available at: https://www.hse.gov.uk/pubns/books/l24.htm
HSE, 2022. Personal protective equipment (PPE) at work regulations. [Online] 
Available at: https://www.hse.gov.uk/ppe/ppe-regulations-2022.htm
IMechE, 2021. Disciplinary Regulations. [Online] 
Available at: https://www.imeche.org/docs/default-source/1-oscar/About-us/governance/disciplinary-regulations-guidance-documents/pc03-the-code-of-conduct.pdf?sfvrsn=2&_gl=1*gtqimf*_ga*MzIxMDkxNTk2LjE3MDExNzA3NDI.*_ga_Q6GBWHF9M1*MTcwMTE3MDc0Mi4xLjAuMTcwMTE3MDc0Mi4wLjAuM
SAE, 2016. ESC Governance Policy. [Online] 
Available at: https://www.sae.org/standardsdev/tsb/tsbpolicy.pdf
SKY Sports, 2022. Formula 1. [Online] 
Available at: https://www.skysports.com/watch/video/sports/f1/12645077/poor-pitstop-costs-lewis-hamilton
Top Gear, 2012. Weird Car Recalls. [Online] 
Available at: https://www.topgear.com/car-news/list/ten-weirdest-car-recalls




11
	
	
	



image3.png
NO
= - =B
\ YES VESI
BEl-E- = -
L <)

SRR





image4.png




image5.png
-





image6.png
Personal Development Plan
Name - Harvey Hodge
Degree — Motorsport Engineering
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In 5 to 10 years, my aspirations revolve around substantial growth of my expertise in Motorsport
Engineering, exploring a diverse range of experiences within the industry. My objective is to
acquire various skills that | can strategically apply in a future leadership role. As well as this, | am
keen to expand my knowledge of entrepreneurship with the intention to apply my skills from my
degree and implement them into a business. Furthermore, | am also interested in working with a
professional engineering company such as McLaren, Aston Martin, Mercedes or a comparably
esteemed organisation. | believe working with one of these companies will be a solid foundation
for my career progression due to having the opportunity to gain experience working with cutting-
edge products and collaborate with industry leaders.

In the near term, my objectives consist of enhancing my expertise through the engagement of
smaller-scale projects such as CAD, fluid dynamics, mathematics and physics. In addition, | am
focused on gaining valuable experience by collaborating with the university motorsport team. This
approach aims to build a foundation for the concluding years at the university. This will put me in
an appealing prospect for industry recruiters for the beginning of my career journey.

Furthermore, | am actively of interest in pursuing a year-long industrial placement, either before or
after the completion of my university studies. This idea is geared towards acquiring practical
insights and skills therefore preparing me for a future roll in the industry.
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