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Introduction

In this assignment I am tasked with selecting either a road or race car or even a motorcycle of my choosing that I shall base a technical report on. The vehicle I have chosen for this is the Brawn BGP-001 pictured below.
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I have chosen this car because it is a successful car in an important era of Formula One, with it also being my favourite race car of all time due to it providing my icon Jenson Button his sole World Drivers Championship in Formula One. This car had taken advantage of new regulations for the 2009 season using innovations like the double diffuser meaning it was the fastest car at the beginning of the season. Although the development of the car was not as fast or as strong as competitors around them like Red Bull and Mclaren, the Brawn was able to seal the Drivers and Constructors Championship in the penultimate round of the championship in Interlagos, Sau Paulo, Brazil. 

The aim of the assignment is for me to use the Brawn BGP-001 and demonstrate six topics relating to the automotive industry and show how it has developed and how the Brawn fits into each one of them.



2. - Impact of the topics
2.1 - Aerodynamics
[bookmark: _Int_0TFOzNEa][bookmark: _Int_hUjTfdvF][bookmark: _Int_Xk9hhKdk]The first related automotive influence is the concept of aerodynamics. This generally means that cars with better aerodynamic features have improved speed and handling capabilities in the automotive industry. It is important because it can make a significant difference in racing performance, ultimately affecting the outcome of a race. As for the Brawn BGP001, its aerodynamic features play a key role in its success as a race car. The car's smooth and sleek design helps to minimize drag, allowing for a faster and more efficient ride on the track. Additionally, the car's downforce capabilities help to keep it firmly planted on the ground, even at high speeds and during sharp turns. Ultimately, the Brawn BGP001's aerodynamic features allow it to perform at a high level and stay competitive on the racetrack.
2.2 - Crash Testing
The second related automotive influence is the evolution of crash testing. This means that cars must undergo extensive safety testing to meet industry standards and regulations. It is important because it helps to ensure the safety of drivers and passengers in the event of a collision. In terms of the Brawn BGP001, crash testing played a crucial role in the car's safety features. The car was designed with a reinforced cockpit and a strong, yet lightweight chassis to help protect the driver in the event of a crash. Specific safety features, such as anti-intrusion panels and a high strength roll hoop, were also implemented to further improve safety. The Brawn BGP001's success on the racetrack was in part due to its sturdy design and safety features, which kept the driver protected and able to focus on the race.
2.3 - Emission Regulations
The third related automotive influence is meeting emissions regulations. This means that cars must meet strict emissions standards set by governing bodies to reduce harmful pollutants released into the environment. It is important because it helps to protect the environment and public health. In terms of the Brawn BGP001, meeting emissions regulations played a role in the design and development of the car's engine. The vehicle was powered by a Mercedes-Benz FO 108W engine, which had to meet the strict emissions standards set by the Federation Internationale de L'Automobile (FIA). This meant that the engine had to be designed to minimize emissions while still providing the power and performance needed to compete in Formula One. To meet these regulations, the engine was designed with advanced fuel injection technology, high-efficiency combustion chambers, and advanced exhaust systems. These features helped to reduce the number of harmful pollutants released into the air, making the Brawn BGP001 a more environmentally friendly race car. Additionally, the car's adherence to emission regulations helped to improve its reputation and perception among fans and critics alike. (edited)


2.4 - Design Methods
The fourth related automotive influence is meeting the design methods. This means that cars must be designed with specific techniques aimed at achieving the highest levels of performance and safety. It is important because this helps to ensure that the car is competitive in races while also adhering to stringent safety regulations. Regarding the Brawn BGP001, meeting the designing methods played a significant role in the car's development process. The vehicle was designed with advanced aerodynamic techniques aimed at improving its speed and handling capabilities. The engineers utilized cutting-edge computer-aided design software to create the car's bodywork, which was optimized for minimum drag and maximum downforce. Moreover, the car's suspension design and chassis construction were also optimized for performance and safety, ensuring that the car could handle high-speed corners at high speeds without compromising safety. The designers also invested in the car's weight distribution, minimizing it to optimize the car's handling and manoeuvrability. The Brawn BGP001's adherence to the designing methods helped to improve its racing performance by making it fast, agile, and stable. This also ensured that the car was competitive in Formula One races, providing an excellent opportunity for the Brawn GP team to display their engineering prowess.
2.5 - Materials
The fifth related automotive influence is meeting the materials chosen for the car. This means that the car's materials must be carefully selected to optimize its performance and endurance. It is important because the car's materials can have a significant impact on its weight, durability, and aerodynamics, which can have a substantial impact on its racing success. Regarding the Brawn BGP001, meeting the materials chosen for the car was crucial in building a competitive race car. The designers used high-grade materials such as carbon-fiber composite to create the car's monocoque structure, which is the central structural element used to support the driver and engine. This composite material is both light and strong, allowing the car to achieve a lower overall weight while remaining durable in the event of a collision. Additionally, the use of carbon-fiber composite helped to optimize the car's aerodynamic performance by reducing drag and enhancing downforce. The designers also used lightweight materials such as titanium and magnesium for areas such as the suspension and gearbox, maximizing the car's handling and efficiency. Overall, meeting the materials chosen for the car was crucial in creating a high-performance and competitive race car like the Brawn BGP001. The use of lightweight and durable materials improved the car's handling, allowed for faster acceleration and optimized its aerodynamic performance. Therefore, the materials chosen for the Brawn BGP001 played an essential role in the car's racing success.




2.6 - Application of Mathematics
The final related automotive influence is the application of maths, which means that advanced mathematical calculations are used to optimize the car's design and aerodynamics. It is important because the application of math can help designers to make precise and informed decisions about the car's shape, size, and materials, which can have a significant impact on its racing success. Regarding the Brawn BGP001, the application of math was critical in optimizing the car's design and materials. The designers used advanced computational fluid dynamics (CFD) simulations to model the car's airflow and identify areas where they could reduce drag and increase downforce. By applying these mathematical principles, the designers were able to create a car with a highly efficient aerodynamic profile that could reach faster speeds and optimize its handling. Furthermore, the application of mathematics was crucial in choosing the right materials for the car. The designers used finite element analysis (FEA) to simulate the structural behaviour of the car's materials and identify areas where they could lighten the car without compromising its durability. The use of such simulations allowed designers to choose materials that would optimize the car's weight distribution, making it easier to control, and enhancing its driving efficiency. Overall, the application of math was an essential factor in the design of the Brawn BGP001 race car. By using mathematical simulations to optimize the car's aerodynamics and choose the right materials, designers were able to create a high-performance car with exceptional handling and driving efficiency. Therefore, the application of math, coupled with the design and aerodynamics materials chosen for the car, played an essential role in the Brawn BGP001's racing success.
[bookmark: _Int_ZDT3ySxk]3. - Current state of the industry
The car industry is currently in a state of rapid growth and innovation, with new technologies emerging every day that are transforming the way cars are designed, built, and used. Some of the most significant current technologies in the car industry include electric and autonomous vehicles, advanced driver assistance systems (ADAS), and connected cars. Electric vehicles (EVs) are becoming more popular, as consumers become more environmentally conscious, and governments incentivize the purchase of these zero-emissions cars. EV technology has been advancing rapidly, with longer-range batteries, faster charging, and improved performance becoming more common. Autonomous vehicles, or self-driving cars, are also a significant area of focus in the car industry. Many car manufacturers and technology companies are investing heavily in this technology, expecting it to revolutionize the way people commute and travel in the future. Advanced driver assistance systems, such as lane-keeping assist, adaptive cruise control, and automatic emergency braking, are becoming more common in new cars. These systems help improve driving safety and reduce accidents on the road. Connected cars, which can communicate with other cars and infrastructure, are also becoming more prevalent. These cars have the potential to enhance driver convenience and safety while also providing users with new services and features, such as remote vehicle control and real-time traffic updates. Overall, the car industry is a rapidly evolving landscape, with new technologies emerging that are transforming the way we think about and use cars. As the industry continues to innovate, it will be exciting to see how these technologies shape the future of mobility.
4. - Conclusion
In conclusion, the design and engineering of the Brawn BGP001 has been heavily influenced by numerous factors, including aerodynamics, crash testing, emission regulations, designing methods, materials, and the application of maths. The car's success in the Formula One racing circuit has highlighted the importance of these factors in the automotive industry, emphasizing the need for continual innovation and advancement to improve vehicle performance, efficiency, and safety. As the industry continues to evolve, the Brawn BGP001 serves as a testament to the possibilities of combining innovative technology with skilled engineering to create game-changing vehicles that push the boundaries of what is possible.
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