	
	
	



Technical Report
Rohan Jenkins - (2500819)
Engineering skills- (ACHA4022A)
                                 
               [image: ]
Submission date – 7/12/2025







Contents Page
Contents...................................................................................................................1
Chapter 1- Introduction.............................................................................................2
Chapter 2..................................................................................................................2
Chapter 3..................................................................................................................3
Chapter 4..................................................................................................................5
Chapter 5..................................................................................................................5
Chapter 6..................................................................................................................7
Chapter 7- Conclusion...............................................................................................8
Reference list............................................................................................................9
Appendix...................................................................................................................9

















Chapter 1-Introduction
Engineers are often thought of as people that design and maintain machines, structures, electrical systems and more across a range of industries. Although this is correct, the role of the engineer is more complex requiring engineers to develop a sophisticated skill set and understanding of the aspects of the industry they encounter including health and safety, teamwork/ structures and problem solving. In this report each of these areas along with other key aspects of engineering will be discussed.


Chapter 2- Health and Safety with risk assessments 
In Engineering, health and safety is vital for preventing accidents and injuries, this is why it is extremely important to follow all health and safety rules and regulations when working in a potentially dangerous environment. 
[bookmark: _Int_lMwMCFj6]One task that could be hazardous is removing and stripping down car brakes in the university workshop. There are health and safety legislations that need to be considered when working with vehicles, machines and chemicals. One legislation that must be followed is personal protective equipment at work regulations 2022, this legislation says that when working in a hazardous environment you must be provided and wearing adequate PPE for the task. HSE states in the amended 2022 regulations “If PPE is required employers must ensure their workers have sufficient information, instruction and training on the use of PPE” (HSE, 2022) In the case of stripping down brakes, a dust coat should be worn to prevent clothing being damaged; catching on fire or being caught in any machinery. Steel toe cap boots should be worn to protect feet from heavy objects and hearing protection should be used to prevent hearing damage when using machinery. During this task, you would work with chemicals such as brake cleaner which means the legislation control of substances hazardous to health (COSHH) is relevant. This legislation stipulates that individuals handling hazardous substances do so in a well-ventilated environment, wearing the correct PPE to prevent harm in case of a spill and have the correct training to handle the chemicals. A legislation that applies to any workshop activity is the health and safety at work act 1974 (HASAWA). This legislation requires the university to ensure a safe working environment for employees and students working there, this includes making sure tools are safe and ensuring people have correct training. Staff and students also must take reasonable care of themselves and others around them to comply with HASAWA. The health and safety executive states that for employers “It shall be the duty of every employer to conduct his undertaking in such a way as to ensure, so far as reasonably practicable, that persons not in his employment who may be affected thereby are not thereby exposed to risks to their health or safety” (HSE, 2015) which is why the university is required to ensure students are safe. These are just a few examples of the many legislations that are in place when working in the workshop, legislations help maintain a safe working environment which reduces the chance of an accident.

[image: ]Figure 1- risk assessment on workshop task



Chapter 3- Security Risk matrix 
[bookmark: _Int_WVo2oX4J]Modern vehicles are becoming a lot more technologically dependent and advanced, some vehicles now even can drive fully autonomously. Although Features such as autonomous driving or controlling a vehicle via a phone app is impressive, it has led to safety concerns. The first of which is how autonomous vehicles will respond on the road with human drivers. Human drivers can be unpredictable which can put an autonomous vehicle in a situation where it doesn't know what the best course of action is, particularly driving near other vehicles; this could lead to fatal accidents if the wrong choice is made by the car. Another major concern about modern high tech and autonomous vehicles is the risk that they get hacked or hijacked. Due to the vast amount of features in vehicles now that rely on electronics there is a serious risk that people could find a way to hack into certain vehicles and use features such as opening and locking doors or windows, starting the motors/engine or even being able to fully take control of driving. In an interview Elon Musk said, "I think one of the biggest concerns for autonomous vehicles is somebody achieving a fleet-wide hack" (Emma Woollacott, 2017, text 1). If someone like Elon Musk acknowledges this as a problem, we know there is a real possibility of it happening which could lead to some major incidents. Another issue modern autonomous vehicles could face is bugs, if a glitch occurs while the vehicle is driving autonomously it could cause the car to crash due to not being able to sense where it is on the road. There are measures in place to prevent some vehicles from continuing to use the autonomous modes if an issue appears with the car, however there is still the chance this could happen and cause an accident. One more threat to autonomous vehicles is the chances of a pedestrian's being struck by a car while it is driving itself. Self-driving vehicles are fitted cameras and sensors to detect when an obstacle or person ahead of it which is why they should come to a stop, however there is the risk that the car could fail to pick something up in time due to people walking onto the road last minute, weather conditions not being good enough to see anyone in time, a glitch in the system or other reasons. Situations like these have occurred "Elaine Herzberg, aged 49 was hit by the car as she wheeled a bicycle across the road" (BBC, 2020, text 1). This incident occurred in 2018 and saw the first person in history whose death was caused by an autonomous vehicle.
[image: ]Figure 2- Risk matrix 

[bookmark: _Int_nzo4pweE]As you can see from figure 2, I think someone being struck by an autonomous vehicle is the highest risk. A proportional response to this risk could be to add some sort of speaker to electric autonomous vehicles so that pedestrians can clearly hear them, this is likely to reduce the risk of an accident. A holistic response would be to have all self-driving vehicles to have lidar sensors, unlike cameras these sensors don’t require light, can operate in extreme weather conditions and have a further range. Along with this new parameters could be set in the vehicle to sense when it's in a highly populated area or when it's a higher risk time of day and slow the car down a bit to have a better chance of avoiding an accident.

















Chapter 4- Engineers role in society
Engineers play a vital role in society and most industries around the world, which is why they are held to a high standard and need to follow their code of conduct. Two organisations that have published their own code of conduct for engineers are the Royal academy of engineering and the engineering council, these codes of conduct include different sections like risk, data and security, artificial intelligence and ethics. On their website the royal academy of engineering states things like engineers should prioritise health and safety of others, maintain professionalism, respect differing opinions and a lot more (The royal academy of engineering, 2023). Similarly on the website of the engineering council it says things like engineers should be reliable, trustworthy, respectful and should always act with care (The engineering council, 2017), these are just a few examples of things that are included in codes of conduct that engineers are expected to follow. Over the past few years there has been a push to combat climate change in all industries, this has resulted in a lot of companies in the engineering industry improving sustainability, this has included adding codes of conduct for engineers regarding sustainability and environmental impacts. For example, the engineering council now has a part in its code of conduct that says that engineers should respect the environment (The engineering council, 2017) this means engineers have the responsibility to be environmentally conscious and be as sustainable as possible. In motorsport engineers are now actively trying to use recycled materials, reduce waste, make the cars and travel more efficient, use biofuels and a lot more to ensure they act within the code of conduct.


Chapter 5- Problem solving
When engineers are developing a new product, it’s likely issues will arise at some point throughout the development process. When issues arise, engineers need to look at alternative and often creative solutions best suited for the situation. There are loads of different problem-solving options available for engineering teams but two that are common and effective are problem definition and 4 step analysis. Problem definition starts out with the team of engineers going back to basics to really analyse what has caused the root of the issue and understanding what effect it has had on the product. Quite often once a team has fully understood what the issue is they will split and work in smaller groups to share ideas to rectify the issue and improve the overall design of the product. Each group will then show what they have found to the rest of the team and the best designs then can be used for further testing. The 4-step process is probably the most common type of problem-solving method used, the first step in the process is to identify what the issue is and what further problems it is causing along with setting. The second step is coming up with a plan to fix the problem; this could be done by brainstorming ideas and looking at their advantages and disadvantages. For step 3 you should take an idea everyone likes and implement it to see if it fixes the problem. The final step is reviewing the change, evaluating if it did what was needed, fix the problem and allowing you to learn something for the future. Figures 3 and 4 below I found while researching and are both flow chart examples of problem-solving methods that can be used by engineers when an issue comes up.
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Figure 3-Problem solving flow chart, sourced Marczewski, A, 2014. The Puzzle Of Problem Solving - Gamified UK - #Gamification Expert
[image: ]
Figure 4-Problem solving flow chart, sourced Research gate, 2020. Typical problem solving process flow [10]. | Download Scientific Diagram





Chapter 6- Team structure
Engineers need to be able to know how to effectively structure a team to work efficiently. In college, four of us were assigned a vehicle which we had to service and do safety checks on within an hour and a half period. We decided that the best way to structure our team was to go with a role-based structure, this meant that we would each be assigned individual tasks to complete that matched our strengths so that we could have the best chance of finishing in time. We collectively decided that I would be responsible for changing the oil and oil filter, replacing the transmission fluid and checking all the lights. Alex’s job was to bleed the brakes and inspect the suspension system for any damage or wear. Iestyn was responsible for inspecting the tyres, topping up fluids, replacing the air filter and checking the battery. Harri's job was to replace the spark plugs and inspect the exhaust system. Using this approach we managed to complete the task in time, one positive aspect of using this structure was that everyone got to complete the tasks they felt most comfortable with, it also saved us a lot of time because we worked on multiple jobs simultaneously rather than doing a task at a time. However, I do feel this type of team structure lacks communication, which was evident at times, I also feel like this team structure made it hard to know what stage everyone was at with their tasks. I also felt this team structure lacked teamwork in a way because we all worked individually. Although our structure worked, I feel like something like a cross-functional team structure would have worked, this would have meant that instead of working individually we would be working on each task together. Figure 5 is a visual representation of a cross functional team structure, it shows how people with different skill sets come together to work in a single group. This structure would have allowed us to communicate more effectively, know exactly how much progress has been made and would have improved overall teamwork. Other advantages of this team structure can be seen in figure 6 include increased productivity, innovation and the opportunity to learn new skills (Proof hub, 2024).
[image: ]
Figure 5- Cross functional team structure, sourced Kashyap, V, 2024. Cross-Functional Teams: Everything You Need to Know
[image: ]
Figure 6- Cross functional team advantages, sourced Kashyap, V, 2024. Cross-Functional Teams: Everything You Need to Know











Chapter 7- Conclusion
From this report we can conclude that engineers are required to have specialised skills and knowledge further to their specific role. It is important that engineers have a thorough theoretical and practical understanding of all the points explored due to the diverse challenges encountered through their career.
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