

[image: C:\Users\Oliver\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\8CE51375.tmp]





Engineering Project Technical Report


Oliver Moss
2204624


Module Code: ACHA4011
Submission Deadline: 4th December 2022 at 22:00
Submission Date: 4th December 2022 at 
Word Count: 2482
Lecturer: Dr K A Tudor
Contents
1.	Context…………………………………………………………………...1
2.	Introduction…………………………………………...………………….2
3.	Team Structure………………………………………...…………………3
4.	Product Development…………………………………………………….5
5.	Issues that may arise……………………………………………………...7
5.1. 	Environmental………………………………………………..........7
5.2.	Health and Safety………………………………………………….8
6.	Personal Development…………………………………………………..10
7.	Conclusion………………………………………………………………12
8.	Reference………………………………………………………………..13

Figure 1, Hierarchy Structure (Nishadha), Sourced from creately by Nishadha, (2022), Figure 6…………………………………………………………………3
Figure 2, A Risk Matrix, Sourced from Armsreliabilty, (2017), Figure 1……...8

2. Introduction
This report aims to show how a team could operate professionally to produce a speaker by considering many factors. It will consider how they should be structured so that it is efficient and so that communication flows through the different departments easily. As well as that this will look at how a team should be organised to produce the product while taking into consideration any issues that may arise like legislation and environmental impacts. And then finally, the skills learnt from leading a successful team and how they are useful for future projects.


3. Team Structure
A perfect team structure is vital to a successful product, which is why certain structures may suit an engineering team more than others depending on its characteristics. An aspect which is important for an engineering team is to have the whole team split up into subgroups that can work on different parts of the speaker. For example, a production team is crucial as well as a CAD team and even a marketing team to help the speaker be successful. This means that productivity increases as more than one element of the speaker’s success are being worked on so this can reduce the production time of the speaker making the team work as efficiently as possible. This leads to another aspect to consider when producing the speaker which is to have a leader of each sub-department that is specialised for that area so that they can watch over the department making sure all is operating smoothly and they can offer help to problems that may occur which the employees aren’t skilled enough for, unlike the leader. This can save time as issues are sorted faster. 
A hierarchy structure would be the best for an engineering team to produce a speaker as Figure 1 shows.
[image: 7 Types of Organizational Structures for Companies]
Figure 1- Hierarchy structure (Nishadha)
This is the best structure as it is clear what role each person or team has and, due to it being a common structure in many organisations, staff are experienced at working in a similar structure so less time is needed to settle into the business. As well as that, the leaders have less span of control which gives them less workload so less stress, therefore can offer quick and quality help towards issues that may arise and can delegate the right tasks to subordinates as they get to know them better. 
Engineers are expected to undertake the professional codes of conduct and The Institute of Mechanical Engineering (2022) and The Engineering Council (2022) stated they should follow certain principles which some are:
1. Honesty and Integrity
· Not mislead others
· Be reliable and trustworthy
2. Respect for the Law and Environment
· Health and Safety is the most important aspect of any product
· Ensure all work abides by the law
· Always consider the limited availability of natural resources
· Recognise the importance of environmental factors
3. Act with care and accuracy
· Only undertake services in areas of current competence
· Keep professional knowledge and skills up to date
· Limit and risk while working
4. Leadership
· Being ethical
· Promote and support diversity

4. Product Development
Many components are required from an engineering team for the production of a speaker to ensure it is successful. An important sub-department to have is a research team. This is because the engineers can gain inspiration from speakers that have been fit for purpose so they know what a successful material is, for example, so that then time isn’t wasted testing which material is best for a speaker. As well as that, the engineers can edit the speaker so that it suits modern needs that a customer may have like better surround sound or more durability. This also means that the engineers can identify what function the speaker aims to provide and what type of speaker to produce as in an article on descriptive.audio (2022) stated the different types of speakers by frequency range were subwoofers, mid-range or tweeter speakers. It is also important for the design team to look at the research as it can help them design an aesthetically pleasing speaker that stands out to customers while still making sure it is fit for purpose. As a result of the research, engineers can design a prototype speaker using CAD which is another important aspect of the production team. With a CAD model produced, testing can be done to see whether the speaker malfunctions and if so why. In this stage, the engineers will want the speaker to fail as they can learn from it and change the product so that there are no defects and this is supported by the fact Elon Musk stated that “Failure is an option here. If things are not failing you are not innovating”. Therefore, the team can analyse the simulated data to help innovate the speaker to suit customers more and can make sure no unexpected malfunctions happen. Once that is done, the focus is on producing and manufacturing the speaker and all of its components, always making sure they are both efficient with both time and material. However, the company could take a different approach and outsource the maintenance as there is less staff to monitor and fewer costs involved so more can be spent in other departments to upgrade them as the cost is one of the biggest limits to engineering masterpieces. However, outsourcing can cause problems if the workers aren’t as skilled as predicted or wanted and it may take longer to communicate with the business causing the speaker to take longer to produce. This is why the speaker should be made by the company as it gives the company more control and less time is wasted which is essential as the speaker market is a very dynamic market that changes often. Also, it is crucial to have an understanding of the output needed which is why it is useful to have an estimate of future sales and how much demand there is for the speaker. 
This is where another crucial sub-department is needed outside of the engineering team, the marketing of the product. Marketing happens throughout the whole production of the product as they can already start promoting a new speaker and can show off or gift prototypes. The PR team can focus mainly on advertising the speaker to help gain awareness of the product and build up demand. Marketing can also help the company understand the market they are operating in, giving the engineering team greater awareness of what suits customers and gain a greater understanding of its competitors.


5. Issues that may arise
[bookmark: _GoBack]Apart from the speaker's production, there are considerations outside of the engineering aspect that needs to be considered. These include the environmental impact, health and safety and the legalities surrounding those and the professional codes of conduct, which are shown on page 3.
5.1. Environment:
Sustainable engineering is defined by UNESCO (2010) as when “the engineering solutions adopted take into account their use of natural resources” in which “optimum solutions will have a positive or neutral impact on natural resource consumption”. This shows that the environmental impact of producing products like a speaker is very popular and a big concern to many and this is due to there being more and more awareness of the harm being done to the earth and the future of civilisation. Climate change is when gases in the earth’s atmosphere trap heat and block it from escaping causing the earth to heat up. There are many consequences to this like Global sea levels rising, more extreme weather conditions like droughts and hurricanes, and increased surface temperatures. As a result, consumers are becoming more ethically conscious and more legislation is being put in place to control the outburst. Countries met at the COP-21 hosted in Paris in 2015 where 196 parties agreed to limit global warming by keeping global temperature rise well below 2℃ pre-industrial levels and to pursue a path to limit warming to 1.5℃ and this led to a recent legislation called The Environment Act 2021 being implemented containing many important legislations including the 25 Year Environment Plan. Ways in which the company can be environmentally sustainable is by focusing on the material used to produce the speaker and how it is sourced. For example, plastic has a large effect on both global warming and harming wildlife so this must be considered when analysing which materials to use for the speaker. As well as that, it’s important to focus on the packaging material of the speaker as it needs to be strong but discardable while limiting any environmental impact, which can mainly be controlled by making it recyclable. Overall this means that, as an engineer, reducing the amount of environmental harm can help both satisfy customer needs and stop the company from getting into legality problems. 
5.2. Health and Safety:
The most important part of engineering is the health and safety of their workers. Arguably the most important legislation created was the health and safety act 1974 which The Health and Safety Executive describe as the primary piece of legislation covering occupational health and safety in Great Britain. This legislation explains that responsibility is given to the employer and the employee and that cooperation between each other is essential. A common way to analyse any health and safety risk is by completing a risk assessment which is reviewed every year and all risks are analysed in a risk matrix where the risks are ranked against the probability of the risk occurring and the severity of the consequences if it was to occur as shown in figure 2.
 [image: https://www.armsreliability.com/content/Document/Blog/Risk-Matrix-1024x550-1024x550.png]  Figure 2 – A risk matrix 
An article by the Health and Safety Executive and the Trades Union Congress (2013), states that any worker has the right to work where risks are controlled and can stop working if they consider themselves to be in danger. An example of a health and safety risk could be if the workers are not properly trained. In the same article by the Health and Safety Executive and the Trade Union Congress (2013), the risks must be outlined to a worker as well as the safety precautions in place to help them safely do their job. Without this, the production of the speaker could come to halt and the worker’s health and safety are put at risk if an issue occurred. This is not beneficial for the company due to its tall hierarchy structure as the job roles are specialised so is hard to get a replacement and restart production. This is why health and safety is the most important of production as it can affect a business’s success greatly due to the large number of legislations to abide by as well as the company being perceived as being unethical due to poor working conditions.


6. Personal Development
As the leader of the team that strives to produce the best speaker a lot of focus is on the team themselves and managing them to a perfect standard. However, I must also consider myself and my personal growth throughout the managing process. I have learnt and improved many skills throughout this process and I would want to keep enhancing these skills in the future.
I learnt that communication is very important when leading a business and I have strengthened this skill throughout this process. This skill, along with my passion and in-depth knowledge of the business, gave me more confidence in public speaking when doing team talks or conferences as well as making it easier to liaise with employees. This was a very useful skill as it meant my team’s had a better understanding of the businesses aims and they felt important to the company and will want it to succeed which is essential as Meghan M.Biro believed “Employees engage with employers and brands when they’re treated as humans worthy of respect”. However, I believe I can always better my communication skills and this could be done by doing more public speeches about the speaker as well as how I lead a team to a successful, innovative product.
Another skill I improved was being able to set realistic aims and objectives. This is important as I wanted the best productivity out of my team but I didn’t want to overwork the employees as they would become more stressed leading to more mistakes and could cause the worker’s morale to drop when they didn’t reach the aims that were unreachable. Ways in which I could improve this skill is by going to talks on setting aims and objectives and then implementing any new ideas from that. Linking to that, I improved upon being able to react to not reaching aims and objectives in time and having a backup plan available if this happened. This also links to another skill that, as an engineer, I can always improve upon and that is my problem solving as sudden changes can affect the product if they aren’t acted upon quickly but with a high standard.
Overall, from these skills I have learnt and improved upon I would like to use them to further my career by looking into leading more teams and using my experience to improve other companies with different problems. I feel I could offer help by entering a business when it is struggling and working on building them back up to a profitable and successful company in exchange for a % of the business and to better my skills and gain more experience and knowledge.

7. Conclusion
Overall, I learnt that to lead a team there are many factors involved in which these factors are different for every team as different options benefit each business differently. When producing the speaker it is important to consider the positives and negatives to every choice like what material to use and whether the stronger material is worth becoming less environmentally friendly and the response that causes. Also, it is best to have a hierarchy team structure as there are many sub-departments that different managers monitor giving little input where needed. Manufacturing the product is an essential part of the product’s development too and even though it is cheaper to outsource, the speaker is better suited to be produced by the company as they have more control.
If all the factors in this report are followed this speaker will meet the overall goal that every engineer wants which is to have created an innovative product that solves a problem humanity has. Winston Churchill once said that “Success is not final; failure is not fatal; it is the courage to continue that counts.” And that is why a successful engineering team is not just a team of problem solvers but a team full of people with the courage to never give up.
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