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In motorsports, many different components all work simultaneously to determine the performance and endurance of both vehicle and driver. One of the main components is aerodynamics. Aerodynamics is the study of air flow through and around solid objects. In motorsports this plays a crucial part in factors such as drag and downforce and how altering the dynamics of the vehicle could increase or decrease performance. Aerodynamics has always been crucial in motorsports and has drastically changed overtime. Technological improvements have allowed the constant development of aerodynamics throughout the sport and ensures a high level of performance.
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In the early stages of motorsport, the primary focus points were aimed towards grip and more powerful engines. This caused little consideration for the aerodynamics of the vehicles. Vehicles were made stream line but often with no other aerodynamic features. This often-caused issues with downforce, drag and lift, therefore making the vehicle less stable and over all less efficient. (Sakshi, 2025)
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While aerodynamics was still not widely considered into the 1960’s, steps towards it were appearing. Switching the heavy steel frames to lightweight aluminium was a major improvement and engine positioning too. (Dave, 2025)  Shifting the engine position to be more centred in the vehicle as opposed to being at the front allowed more stability at higher speeds and therefore better performance.  While these features did help it was more focused on reducing lift as opposed to creating downforce and grip. One crucial improvement was conducted by Colin Chapman on the Lotus 25 in 1962.  In this article it states that by narrowing the frontal area along with a new monocoque chassis, he reduced the drag and allowed higher rigidity which boosted performance significantly. (Roberts, 2025)
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The 1970’s – 80’s marked a significant period of development and technological advances. While wings were incorporated into models in the late 1960’s, the 1970’s were the most productive and advanced versions yet. Downforce started to be a main focus of the vehicles and realisation of overall vehicle aerodynamics became a much more significant topic. The importance of equal aerodynamics over the entirety of the vehicle also became known and shortly after front wings started to be developed. More research was being used to develop aerodynamics and this led to the underside of the vehicle being developed. (Dave, 2025)  As stated in this article, “cleverly shaped channels” had been developed in order to create a low-pressure point, which would allow more downforce on the vehicle. This was a major breakthrough as now the vehicle wasn’t just based on engines and minimal grip that the tires produced. Another example of this revolutionary step was the Lotus 79. (Roberts, 2025) Like the Lotus 25, Lotus was one of the first to make considerable improvements to their vehicles. The Lotus 79, established skirts along the underside of the vehicle allowing major advances in downforce. This combined with the small front and rear wings was truly evolutionary for its time. However, when it became known that the power of the vehicles along with its advanced aerodynamics made the vehicles become unpredictable and highly unstable at high speeds or errors, the FIA banned these designs in 1983. (Dave, 2025) (Anon., 2025)
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The 80’s carried on the developments from the 70’s and more testing methods were adopted. Wind tunnels grew in popularity as it was a time efficient way of testing and developing the vehicles. However, they were very expensive meaning only the best teams could afford one. This then caused the lower, less funded teams, to not be as developed due to the lack of wind tunnels. New composites such as carbon fibre were introduced and provided massive improvements, a lighter overall vehicle along with the strength that it provided was revolutionary. Many advancements came out in the 80’s such as, extreme turbocharging and semi-automatic gearboxes. Although there were advances, in 1989 turbocharged engines were banned due to the difficulty and danger that drivers had to endure. While they offered extreme amounts of power they posed serious risks, like fire, stability issues and often exploding or failing in races. Active suspension was also a major development, it controlled the height and stiffness of the vehicle constantly.
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In the 1990’s the active suspension was banned by the FIA for various reasons, such as costs. In the 90’s CAD (computer aided-design) became a significant tool in designing and developing the vehicles. (Smith, 2024). Many teams added winglets and “x – wings” which were more about trial and error. (Allianz, 2003) Bargeboards and turning vanes also became more popular and developed. (Newbon, 2021)This allowed the air flow to be pushed towards the rear diffuser and away from the underside or the car, therefore reducing lift.
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The 2000’s saw a change in engines and started to fall back onto the more natural engines like previously. With easier and more predictable engines the teams and drivers could extract more out of the engines while still being confident in them. With the switch from v10 engines in the early 2000’s, to v8 engines in 2006, the focus started to shift off of the engines and more to aerodynamics and other aspects of the vehicle. (Dave, 2025). The 2000’s saw the front wings develop into a lot more complex structures. The front wings were also made the same width as the car, improving the air flow, while also allowing the driver to move them. The cars were made narrower to reduce drag and bargeboards were developed into multi part pieces. (Somerfield, 2017) KERS (kinetic energy recovery system) was also introduced in 2009. Kinetic energy would build up under braking and could give the car up to 80 bhp more. While this didn’t directly improve aerodynamics it was a turning point in the 2000’s. CFD (computational fluid dynamics) helped teams with airflow calculations and simulations without the constant need of wind tunnels. (Anon., 2022) It saves the teams money, due to less need of expensive wind tunnels, and time due to it being software based. (Anon., 2025) The 2009 regulations changed aerodynamics dramatically. (Collantine, 2009) Rear wings were narrowed and raised, along with front wings width being the same as the car. Simpler body work was adopted, meaning less winglets and bargeboard modifications.
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Blown diffusers were a major step in the 2010’s, it created extra downforce by guiding the hot gases towards the diffuser. It doing this they could be getting the most downforce in corners, however the FIA later banned this. Another improvement was the f-duct with was developed by Mclaren in 2010. (Anon., 2012) It focused on reducing drag on the straights, therefore increasing top speeds and improving lap times. In 2010 the rules specified that refuelling could not take place, therefore engineers had to make sure the aerodynamics worked both with and without a full tank, leading to much research and development being needed. (Collantine, 2009)
However, due to this constant development and improvement, the vehicles became highly sensitive and in doing so restricted itself. (Dave, 2025)Following a car in front would soon become enough to through off the aerodynamic systems of the vehicle, therefore loosing stability, reliability and performance.
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The significance of recent changes in formula 1 have been the most significant so far. The 2022 regulations changed formula 1 massively, the ground effects era made a return and is the main way of making downforce. In changing the regulations, dirty air was taken into account and the underside of the vehicles have been regulated. Simpler front wings and rear wings have allowed more fairness across all the teams. With a more basic design, lower teams have a fairer playing field. Cooling aerodynamics were also adopted along with more developed sidepods. Along with the developments in 2010-2020s, the strategic side was also much more enhanced. Software was being used more then ever to develop the cars and use out all resources were being used.
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The evolution of aerodynamics in formula 1 has changed drastically over 70+ years. From the little developments in 1950, and the concentration on the engines and tires, to the more thought-out ideas of the 1960s light weight chassis’. The start of the ground effect era was truly the beginning of serious developments in aerodynamics. Front wings starting to be developed along with the low-pressure points on the underside of the vehicle to increase downforce, was major steps on from the early concepts in the 1950s and 1960s. The 1980s showed more promise with the analytical methods of aerodynamics as wind tunnels began to be used. However, they did have their flaws, such as cost and availability. The 1990s showed more advances towards the software side of analysis, as CAD and CFD began to be used. The 2000s and 2010s were, in my opinion, the biggest improvements towards aerodynamic techniques. Many systems were developed and previous structures, like front and rear wings, were more developed then ever, offering mass improvements and real ground breaking developments. The cars constantly are being improved and with 2026 regulations will change even more.
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