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2. [bookmark: _Toc88570732]Introduction

In this report I will be going over the different roles needed regarding a design team that are looking to manufacture a front wing for a race vehicle. This report will cover the different areas of the design process and marketing that go into the overall production of the product, as well as the legislation and health and safety procedures put in place that must be followed while doing so. The report will also cover considerations of environmental impacts in the process of making the product. By carrying out research, this report will aim to clarify what is needed from a team at a professional standard to mass produce a product such as a front wing and outline the different roles that are involved in the process. 


3. [bookmark: _Toc88570733]Research

One of the keys to a well structured design team is to allocate roles within the team. A team leader will have the role of assigning tasks to the respective departments, it will be the leaders responsibility to create the main concept for the product of choice. Engineering teams will be tasked with designing prototype models of the product, and also testing the prototypes models and identifying any faults or improvements that need to be addressed with the product design. These are the first stages of the products development. Once the product has a final design, there will need to be a team to manufacture the product at the required demand. There will also be a team that is tasked with marketing to ensure the product is successful once distributed. Below is an example of how a team structure can be carried out for a product development.
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It is also important for engineers to ensure that they are co-operating with professional standards and regulations when creating a given product. The Statement of Ethical Principles, produced by the Engineering Council and Royal Academy of Engineering in 2017, is what displays the fundamentals that all professional engineers should abide by. These four principles engineers should follow are, Honesty and integrity; respect for life, law, the environment and public good; Accuracy and rigour; leadership and communication.  The Engineering council outlines these principles in the table below that can be found on the engineering council website 
By following these principles, engineers are correctly working at a professional standard and will carry out any given task to the highest standard that they are capable of. 
	. Honesty and integrity −
Engineering professionals have a duty to uphold the highest standards of professional conduct including openness, fairness, honesty and integrity. 
They should:
· act in 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 conflicts of interest
· avoid deception and take steps to prevent or report corrupt practices or professional misconduct
· reject bribery and improper influence


	
2. 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
· 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



	3. Accuracy and rigour −
Engineering professionals have a 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 alternative views
· identify, evaluate, quantify, mitigate and manage risks not knowingly mislead or allow others to be misled



	4. Leadership and communication +
The guidance document and a handy wallet card listing the four principles of ethics can be downloaded from the links below. This guidance should be read alongside ethics related information from your institution, such as codes, policy statements and technical guidance.




4. [bookmark: _Toc88570734]Methodology
When looking at designing a front wing, there will need to be a team of researchers that can gather any information necessary to allow the engineers to have a complete understanding of what is required from them when designing the product. this research can include information and example products that are already available to help the engineers create a product. once designing a product the engineering teams must test it to ensure that it meets all standards of regulations and health and safety measures. It is important for any component on the vehicle to meet the required standards if not the team can risk getting penalised. The engineering team would then use CAD to produce different front wing designs based off the information they have been given. From there engineering teams must carry out any necessary tests on the designed product before it is complete. The teams will then analyse any results recorded from the tests carried out and if needed, make changes to the design of the product. The FIA website outlines all technical regulations regarding vehicles in F1, including a section on the front wing. There are strict rules regarding the central section of the  front wing, pylons, adjustability of front wing, dimensions of front wing, front wing profiles, etc. https://www.fia.com/sites/default/files/2021_formula_1_technical_regulations_-_iss_7_-_2020-12-16.pdf The design team will need to take these technical regulations into account if designing a front wing for a F1	 team. Once a final design is made then the engineers will look at different types of materials to create the product with. The design process of a front wing is very important as it is a component that is used to generate downforce and therefore is a very important part of enhancing a vehicles performance. Engineers will have to consider the shapes used for aerodynamics of the wing, pushing the flow of air around the wheels of the vehicle. The material used for a front wing would be something such as carbon fibre. Engineers would have to look at different materials and choose the best suited for the product. for a front wing carbon fibre is great as it is very light but also strong. Another role in the process is the PR team. This team will be tasked with any marketing related assignments such as sponsorships that may feature on the bodywork of the vehicle. It is important for the PR team to have impact on the design for things such as sponsors as relationships with other companies are important to race teams as the sponsoring companies will help to fund the project. Lastly the manufacturing team will be tasked with the production of the actual product once the design has been sent to them. The manufacture of the front wing could be done by another company that take orders for manufacturing if needed. 





5. [bookmark: _Toc88570736]Discussion
When designing any product, you must ensure that the industry standards and health and safety measures are being met, as well as identifying environmental regulations that may be in place.
When designing a product, it is important to look into the environmental impact it may have. When using certain resources or methods of manufacturing, this can have an impact on the environment. Using materials that can be recycled is one way that a company can consider the environmental factor when designing a product. for a front wing, the material used would have to be carbon fibre, there are ways of recycling carbon fibre, however it can be difficult compared to other materials. Materials such as aluminium are a lot easier to recycle but offer nowhere near the top performance stats when compared to carbon fibre.
When designing a front wing there are health and safety regulations that have been put in place by organisations such as the FIA in order to keep the drivers as safe as possible. It is crucial that these health and safety measures are met when making the front wing. an example of a health and safety regulation placed by the FIA in 1996 states that Front wing endplates must be a minimum of 10mm thick in order to prevent any tyre damage to vehicles in front. This is one of many regulations that must be considered when designing a front wing. 
If you are part of a race team in a professional organisation such as F1, then there will only be so much development to work with in regard to front wings. This is due to the regulations put in place related to the front wing designs. In 2019, the FIA simplified the design of the front wing by getting rid of aerodynamic profiles or upper flaps. 



6. [bookmark: _Toc88570737]Conclusion
To conclude this report, I believe that to profesionally develop a product such as a front wing, you would have to have a strong team structure that fully details every element of the design process needed in order for the given product to be made. The team must consider lots of different elements such as environmental aspects and health and safety measures. It is important that all of the respective teams involved in the products design are following all the correct legislation and industry standard when creating the product. by carrying out this report I have learnt how a team or company will undergo the process of designing a new component or product starting at the initial ideas and research to the final product being manufactured and possibly sold to consumers. 
Professional development I may need to undertake to achieve my goal of working in the Automotive or motorsports industry would include carrying out more research into racing teams. I could also take part in more events and racing related activities both in or outside of university to get a better understanding and good experience of what it is like to be involved in the motorsport industry. 
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