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Introduction
This report will cover the processes involved when designing and manufacturing a new product. The product that has been chosen for this the design of the sidepods of a Formula One car. ‘’The primary function of the sidepods is to house the radiators’’(Formula1, 2022) however, there are also other functions like safety and for aerodynamic purposes. Due to the nature of the product a specialist team will need to be selected to oversee the design through to the complete manufactured product. The sidepods must be designed with the lightest yet durable materials as they will have to withstand very high speeds with a Formula One cars top speed being around 223mph (Autosport,2022) 

Engineering Team Structure
The team structure that will be used is a vertical team structure. In this team structure there is a hierarchy of leaders (Indeed,2022) with a small team underneath them all of whom then answer to the main project leader. This will start at the top with a sort of general manager position. This position will oversee the whole of the operation and will give directions on what the finished product will look like. This position will have a foot in the door of each of the smaller operations below which will come together as the finalized product and will be occupied by myself. Other leaders will have separate roles splitting up tasks which will align to create the final product. Examples of these teams are manufacture and test and performance (Sphero, 2021). Each person in these team will have to be autonomous and to be able to meet deadlines. There will also be numerous other departments to work with to see if the designs will work. For example, working with the chassis department will allow the team to see if the sidepods that they are designing will fit to the chassis of the car (F! glossary, No date) and will fit with the rest of the body work designed by other aerodynamic departments. In addition to this, another department that the team will work with is the design department. These will produce the CAD image of the sidepods to the correct dimensions allowing space for the necessary elements underneath as well as having an aerodynamic design that will pass air through the radiators and out the back as efficiently as possible whilst reducing the drag of the car and having maximum cooling potential. Furthermore, the safety department will also have to work closely alongside the car development due to the dangerous nature of the sport. The main priority is to keep the drivers safe which is why the ‘’FIA has introduced a series of regulations’’(Savage G, 2004) of which teams have to strictly adhere to improving the safety of the drivers. All the team members must follow and abide by the code of conduct. The code of conduct that professionals follow ‘’explains to employees how they are expected to act on behalf of their company’’(Professional Code of Conduct. [no date]). As examples, Microsoft’s code of conducts state that the company and employees must ‘’honour Privacy’’, ‘’don’t make improper payments’’ and ‘’compete fairly’’ (Read Our Business Standards | Microsoft Legal, [no date]). Engineers must then follow the codes of conducts set by their employer which may include keeping up with and working to the highest safety standards, working to the highest degree of accuracy to ensure the product is what the customer has asked for and to be able to communicate effectively with team that they have been assigned to work alongside. These and many more are important for each team member to have to ensure that what is being made is satisfactory and made under the safest possible standards to avoid serious injuries. 

Product Development
Designing and building a new part for a Formula one car is an extensive and complicated process with many problems and challenges becoming apparent when you think you have found a way to achieve what you are trying to. Problem solving is a very common attribute to engineers due to the nature of the job and the need to achieve excellence especially in such a competitive field as any form of motorsport is. It is seen as important for engineers as ‘’they require the application of knowledge and principles to new situations’’(Laurillard, 1997). To start with, a design must be completed based on the desired function of the sidepods. As mentioned previously, ‘’the primary function of the sidepods is to house the radiators’’(Formula1, 2022) therefore it can be deduced that an airflow must be present to allow the radiators to carry out their function to cool the engine. ‘’The radiator…. is used as a cooling system of the engine and generally water is heat transfer medium’’ (Peyghambarzadeh et al, 2013). Using this information, the design of the sidepods must include an air inlet to allow the radiators to cool the engine but also ways for that air to escape after. That hot air must be able to escape after whilst reducing drag. One way of doing this is pushing that hot air out of louvres on top of the sidepod to allow the air to pass over the rear tyre through the rear wing reducing the drag also helping the increase the rear downforce(Formula1,2022). The sidepods are also able to have aerodynamic purposes due to them not having to be filled with mechanical or electrical parts. For example Ferrari for the 2022 season have ‘’given a sidepod shape which is heavily undercut at the very front’’ (Hughes, 2022). The undercut allows airflow to hit the front end further forward allowing the Ferrari to have much more front end downforce. They also have a smaller undercut further back allowing for rear downforce allowing the car to be balanced from front to rear downforce. Therefore the design of the sidepods are very important due to the many uses they have. During the design process, the team will have to collaborate with departments like aerodynamics for the design, chassis to make sure our dimensions fit the rest of the build. Also, safety to make sure that the driver will be okay in the event of a crash and a CAD specialist to make the design a reality. After a design has been made using CAD, it will be tested in a virtual wind tunnel to give ideas of whether it acts how it is intended to or whether it needs adjusting. Once a design has been completed and tested and the team is happy with the theoretical performance it will be taken to the manufacturing department for it to be made. In addition to these the team will have to also work with the finance department due to the car having a budget meaning each part will have its own specific budget. The last step is then to attach it to the car with the rest of the bodywork parts and test it to see if it is balanced in aerodynamics and performance.

Issues, Legislation and Standards
To ensure the success of the product, it would have been put through numerous testing stages to show the engineers whether it can be improved or whether there are disadvantages for the rest of the car if the product is altered in a particular way. In the body of the sidepods are 2 ‘’side impact structures’’(FIA regulations, 2022) which are carbon fibre horizontal structures that are designed to protect the driver in a sideways collision. The regulations describe the exactly as ‘’two impact absorbing structures must be fitted on each side of the survival cell and must be solidly attached to it. The purpose of these structures is to protect the driver in the event of a lateral impact and, in order to ensure this is the case, strength tests of the mountings must be carried out successfully’’ (FIA regulations, 2022). Due to the shell of the sidepods being made of Carbon fibre, it isn’t the most environmentally friendly process as to make the carbon fibre fossil fuels are to be burnt. This process produces an exceptionally high amount of carbon dioxide(Mclaren, 2021).

Personal Development Plan
My goal is to be able to get to Formula 1 and to work on the aerodynamics of the car. I have enjoyed working on this topic because I have been able to research a particular part of the cars and have been able to bring my own knowledge on how the aerodynamics works and how every little detail has the purpose of making the car faster. To be able to get to this position I would benefit greatly from being able to work on the sports 2000 league cars the University enters. I still have a lot to learn and being on the Motorsport course will also help me in development of my own knowledge. Key skills that I may require as an engineer are communication, reasoning, creativity, problem solving and CAD skills. I would like to develop all of the skills listed above as well as my leadership skills. A short term goal for me is to step out of my comfort zone and get more involved with the MCR team and next year become the head of the aerodynamics group. I am going to go about this by getting used to working with the team this year and getting to know the car and possible development opportunities. This year I am taking the time to familiarise myself with how the team is run then I will see if an opportunity arises to head one of the departments preferably the aerodynamics one. After University I am planning to find graduate places in motorsport. I have already looked and Mclaren offer summer placement opportunities for undergraduates and also positions for post graduates.



Conclusion
In conclusion I have found out the basic processes involved with designing a new product and how then to bring that product to life. Furthermore I have been able to realise the multiple departments, of which not all are engineering based, that are involved and without them the product would only be an idea. I have enjoyed doing the research for this coursework as it has given me an insight into what will be expected from companies in their codes of conduct and how they would operate and finalise a new product idea.
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