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1. Introduction
This report explores how engineering principles impact health and safety highlighting their critical connection it covers scenarios that engineers face including, risks assessments, teamwork, and problem-solving techniques. Also, this report focuses on the optimization of team structure and efficiency and understanding an engineer's role in society as a driving force for innovation and collaboration. This report also includes a personal development plan for me. 















2. Overview on health and safety legislations
Health and safety legislations form the backbone of ethical and secure engineering practices stopping the field from becoming dangerous and unethical. The early roots of health and safety trace back to the industrial revolution in the UK at around 1760. As engineers became integral to society during the rise in manufacturing working conditions in warehouses were unsafe due to tight spaces, lack of PPE (personal protection equipment) and unsanitary work conditions.
The early response to these unsafe conditions was the “health and Morals of Apprentices act “ in 1802 as a response to a malignant fever outbreak. Improvements slowly happened in 1833 with the “Factories Act” focusing on child workforce, making factory inspections mandatory and preventing the overworking of children and injuries. 
Similarly in the early 1840s the “Minors act” was introduced, this was where the minor’s workforce was inspected and stipulated that no women would work in the mines and no males under the age of 10 would work in the mines.

It was not until 1956 where the first major change in health and safety legislation would happen, the “Agriculture (Safety, Health and Welfare Provisions) Act” had a massive focus on the following:
· Employee health and safety
· Manual lifting weight limits
· Maintaining hygiene and cleanliness of washing facilities
· First aid
· General accident recording
· Prohibition of vehicle and machine usage from children
· Inquests in case of death by accident

[bookmark: _Toc1621725186]The “Health and Safety at Work Act” was introduced in 1974 the main goal of this was to empathise that health and safety responsibility was as important to the employer was it was for the employee this led to the creation of the Health and Safety commission (HSC) and the Health and Safety executive (HSE), this eventually led to the “Umbrella Act for range of regulations”  this sped up the introduction of new legislations such as:
· “Electricity at Work Regulations act” (1989)
· “Control of Major Accident Hazards Regulation” (1999)
· “Control of Substances Hazardous to Health” (2002)
2.1 Risk assessment
In engineering taking a risk assessment is crucial this involves checking for potential hazards, assessing the severity and likelihood of said risk happening and looking for potential control measures for these risks, the table below shows a risk assessment of an engine strip and outlines the potential hazards, severity, control measures and appropriate action if afflicted to the hazards. 
Table 1: risk assessment of engine strip 
	Potential hazard
	Risk severity 
	Control measures 
	Appropriate action if afflicted  

	Cuts from engine handling (infection
	Dependent on the size/placement 
	Wear correct PPE
(gloves, overalls etc)
	Stop activity notify head technician wash thoroughly 

	Oil skin contamination 
	High 
	Wear correct PPE
(gloves overalls etc)
	Wash thoroughly after activity using Swarfega 

	Manual Labour injury 
	Medium 
	Lift parts in manageable loads, make sure you have space ask for help from colleagues 
	Report any injury to head technician 

	Oil spillage
	Medium 
	If oil spillage occurs clean immediately notify head technician 
	Report to technician if injury occurs








2.2 Risk matrix
Alternatively, you can use a risk matrix to visualize risks in a simple diagram by dividing the risk and likelihood depending on their consequences. 

[image: The Risk Assessment — Steemit]










Figure 1: risk matrix template
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A charted engineers’ role in society is especially important as they must design, innovate, and solve problems for customers whilst trying to help their company achieve their goals in positive environmental impact and general sustainability for the present and future.
3.1 Ferrari’s code of conduct 
One of the most prestigious companies in the auto industry is Ferrari, Ferrari enforce a code of conduct that includes four principals on “operating in an environmentally responsible way” (Ferrari group page 14) that all engineers should adhere to
“Protecting the environment” (Ferrari group page 15 Feb 23, 2023) - Ferrari are trying to reduce their negative environmental impact, aiming for ethical business practices that consider both current and future resource use, suppliers are required.
 “Our commitment against climate change” (Ferrari group page 16 Feb 23, 2023) – Ferrari aim to reduce climate change by minimizing their carbon footprint by reducing engine emissions they set clear plans to reduce greenhouse gas emissions and want their supplies to do the same.
“Adding value to our supply chain” (Ferrari group page 17 Feb 23, 2023) – Ferrari clearly emphasizes on sustainability they work closely with their suppliers. They chose their supply partners based on their quality and ethics; Ferrari suppliers must have an environmentally friendly ideology that comply with regulations.
“Supporting the communities within which we operate” (Ferrari group page 18 Feb 23, 2023) – Ferrari aim to support local communities for the growth of both Ferrari and the local communities they support they aim to communicate openly with stakeholders and show support for multiple associations and local authorities.





3.2 GM (General Motors) code of conduct
One of the biggest car companies in the USA GM also enforce a code of conduct including six environmental principles in summary GM are: 
· Dedicated to taking steps to restore and protect the environment. 
· Committed to reduce waste and pollution saving resources and recycling as much as possible. 
· To aim to educate the public in environmental conservation.
· To actively work on developing and using technology to reduce carbon emissions.
· Dedicated to working with governments to create responsible environment laws.
· To regularly evaluate how GMS operations affect the environment and communities with an ongoing commitment to improvement. 











 



4 An engineer's approach to problem solving.
The oxford dictionary definition of problem-solving is the act of finding ways of dealing with problems, having adept problem-solving skills is important for a charted engineer in any industry the four main reasons.
· Strategy - Engineers need to be able to strategize efficiently to solve problems at a fast pace for customer satisfaction.
· Out of the box thinking - Engineers need to be able to think creatively to be able to produce innovative ideas and implement them to their projects. 
· Time management - Engineers need to have adequate time management to be able to produce material and products within a set deadline for the company they work for 
· Risk management - Engineers need to possess good risk management skills to be able to perform practical tasks with machines and equipment with minimal risk.
4.1 Problem solving during development.
Product development problems are detrimental to the release of products if unseen to, a quick resolution is essential to product development to avoid unnoticed issues reaching production as it can be a cause of issues with the product and accidents. As an example, if a CAD design in an assembly shows a shaft and a hole having a clearance fit when it is meant to be an interference fit the part will fail using past knowledge an engineer would notice an inconsistency with the drawing and the assembly and would simply change the clearance fit to an interference fit. The simple solution to problem solving in this situation is to use a flow diagram for a systematic approach to fixing the problem.
[image: ]
Figure 2: flow diagram for problem solving.
4.2 Problem solving when a product is on the market.
One of the most well-known instances of engineering problem solving during their product being on the market was the launch of the 1998 Audi TT, drivers of the car had accidents whilst driving the car at high speeds due to the car having aerodynamic issues causing excessive aerodynamic lift at the rear at high speeds making the car unstable this led to a recall of the car so the issue could be fixed. Audi engineers delt with the problem by looking at their initial CFD (Computer Fluid Dynamics) analysis of the car, based on their analysis of the original design of the car they decided to add a spoiler to the car reducing lift thus making the car more stable at high speed.
[image: ]
Figure 3: a comparison of the streamlines between the original and revised Audi TT

[image: ]
Figure 4: a flow diagram for solving a problem to do with aerodynamics.


Table 2: Lift figures of Audi TT and revised Audi TT
	
	Without spoiler 
	With spoiler 

	Drag coefficient 
	0.305
	0.265

	Total lift coefficient
	0.098

	-0.018


	Front lift coefficient 
	-0.063

	-0.072


	Rear lift coefficient 
	0.161

	0.053




4.3 Problem solving when facing a supplier issue.
Engineers can also face problems with their supplier this can lead to potential product delay, increased costs, and compromises in the final product. These issues can range from unsatisfactory materials to delays from the supplier as engineer you should assess the problem as engineer you should look for viable solutions for the problem these could be either finding a temporary new supplier or an alternative material from your current supplier that could provide benefits compared to the original material used.












5 Team structure
During my foundation year of my motorsport course in university I had to do a group project which was to design, write up a group report and a group presentation on a soap box car during this project I was put into a group of 5 people and between us all we had to set up a team structure to make doing the project easier for us all.  
Team structure is incredibly important in the world of engineering due to the complex nature of the area of work and the need for collaboration and efficiency, there are two main benefits with having a good team structure these being high quality team communication with peers while working on tasks and greater efficiency in completing tasks. There are 3 main ways to improve the quality of team communication: 
· Flexible communication channels enable quick idea exchange for team members i.e., using social media and online resources such as WhatsApp or Microsoft teams.
· Diversly skilled teams e.g. (team leader, designer, writer and marketing specialist)
· Team interactions and access across all departments of development improve overall communication and efficiency i.e., all members of the team having access to other members work using Microsoft Teams and One Drive. 
There are four main reasons why improved efficiency is important to a team. 
· To enhance organization-wide communication
· Better communication increases project efficiency 
· Increased efficiency enables simultaneous management of similar projects. 
· Organizations with high efficiency are more likely to succeed due to being able to complete projects quicker and securing more contracts from clients.
In my group project we aimed to be as efficient as possible by 1st discussing our strengths and weaknesses thus giving each other roles based on our strengths and weaknesses. I was given the role of budget manager as in our project we had a budget of under £3000 and knowing that I was good at budgeting I volunteered to have this role however I also have a good understanding of design mainly using CAD so I chipped in when I could to help the lead designer design the car.
As a group we all made sure to communicate effectively making use of Teams and the shared drive feature so we could all view and project ideas based of our peer’s work. We also made sure to log what we did as a group during each meeting so we could efficiently start off where we finished last.
You can also use a team structure diagram to visually and systematically structure your team.
[image: Organizational chart of engineering department [8 ...]
Figure 5: a Enineering team structure diagram 

 

[bookmark: _Toc1737836216]6 Personal Development plan
Name – Connor Casey
Degree – Motorsport Engineering (UWTSD) (currently sitting)
Previous Qualifications – Gower College Swansea
2018 – 2021
1. Introduction to motor vehicle systems (L1 Diploma) - PA
1. Motor Vehicle Maintenance and Repair (L2 Diploma) - PA
1. Level 2 Essential Communication Skills – PA
1. Level 2 Digital Literacy Skills – PA
1. Vehicle Maintenance and Repair (L3 Diploma) – PA











	Long Term Goals (5 to 10 years)

	Become a junior/senior engineer for a motorsport team.
Obtain my master’s degree in motorsport engineering (part time)

	Short Term Goals (0 to 5 years)

	Graduate my motorsport engineering course with a 2.2 minimum. 
Get a job as a graduate engineer for a motorsport team.
Attend as much extra curricula in university as possible (Team MCR projects, Field trips guest lectures etc)

	Goal
	Objective
	Resources Required
	Measurement
	Target Date

	Go to a team MCR race. 



	Be a part of the team in one of the races 
	Time, guidance and physical resources 
	By the end of the 1st year, I aim to attend one Team MCR race 
	7/6/24

	Complete LinkedIn learning courses 



	I aim to complete linked in courses relevant to my degree 
	Time and networking opportunities 
	By the end of the course, I aim to complete at least 5 Linked in learning courses 
	2026

	Graduate my degree 
	I aim to graduate my degree with a 2.2 minimum 
	Time, financial resources and tools and technology 
	By the end of the course, I will hopefully graduate with a 2.2 or higher 
	2026



Table 3: personal development plan 







7 Conclusion
[bookmark: _Hlk152419831]In conclusion the report explores the important connection between engineering and health and safety, societal and sustainable responsibility. The report focuses on solving problems, highlighting efficient team structures and ends in a concise development plan, providing a detailed look at important engineering principles. 
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