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Introduction

In this Technical Report, I will be analyzing and investigating the Evolution of 	Aerodynamics in motorsports, from the early era of the Formula 1 world championships up until the current era of Formula 1. I aim to break down and explain how teams in the early 20th century wanting to make their cars faster around a circuit became so important in today’s era of Motorsports, where teams focus plenty of time and money on research and development in the Drag and downforce their cars produce. 


My goal in this technical report is to explain how this all began, the advancements over the decades, with hundreds of attempts to design the perfect car of the season. This will show how this battle for the perfect car all began and where we are now in the world of aerodynamics and motorsport. 
















Literature Review

With the strive for 1st place in the World Constructors Championships teams such as Scuderia Ferrari have always strived to be the winners of the Championship. This led to teams working harder than ever to produce the fastest car they could, this would lead to the discovery of drag & downforce along with their effects on the cars, by producing a car with little downforce they could make their car faster along the straights, but it suffers in the corners. This led to teams ditching the idea of having the most streamlined cars possible and trying to add the most amount of downforce possible. 

What’s the purpose of Aerodynamics:
The purpose of aerodynamics in Formula 1 is to create downforce which keeps the tires of the car in contact with the track surface, without downforce F1 cars can produce lift when traveling at high speeds, F1 cars are known for racing at insane speeds averaging at) 260KPH (161MPH)but they can reach a top speed of 360KPH (223MPH), when racing at these speeds a driver will be taking “high G” corners ( acceleration of Gravity), during these corners the Race cars can achieve a 2.5G which would equivalate to the car weighing 2.5 times its actual weight. At the beginning of Formula 1 (the 1950s), the cars had a front engine- rear wheel drivetrain, which meant that the cars were streamlined. This meant there was little drag ( little interruption to the fluid flow of the car) which increased their straight-line speed, with the drawback of little to no downforce causing them to be slow in the corners. 
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Figure 1.1: Effects of streamlining (aerospaceweb.org)














Discussion 

[image: A person driving a car

Description automatically generated with medium confidence]In the early days of Formula 1, there was little knowledge about drag and Aerodynamics effects on performance around a race circuit as seen in figure 1.1. This is noticeable as the car itself is rather large and has no sense of drag reduction as seen in the large front grille and widely exposed driver. This created a pocket of space which the air flowing around the car would rush into, producing drag thus slowing the car down. [bookmark: _Hlk120534895]Figure 2.1: Ferrari 375 1950 (F1technical.net) 




[image: ]In the 1960s the teams began to research and development into attempting to reduce drag and make their cars as streamlined as possible,  this led to a reduction in size & lowering of the car, Ferrari also reduced the size of the front grill as well as its aggressive nose cone design which was intended to slice through the air. Ferrari also made the space in which the driver sits in(known as the cockpit) flush with the rest of the body so that there was less of an empty space for air to get stuck in and create drag. This proved to be effective as Ferrari won both the Drivers & Constructors World championships in 1961, by winning Five out of the eight races that year.
Figure 2.2: Ferrari 156F1 1961-64 ((F1technical.net)

[image: ]
[image: ]In 1968 Scuderia Ferrari began their developments with the use of downforce-producing wings. (See figure 1.3) The 312 F1-68 was the first single-seater race car to use downforce-producing wings. Other teams such as Lotus were quick to begin developing and testing their versions of the downforce-producing wings, these were later banned for a short period due to teams taking their wing designs to an extreme (see figure 1.4) & causing a catastrophic accident at the 1968 French Grand Prix where Jackie Oliver’s car had a  breakage with one of the struts holding up the elevated rear wing as he describes “ Downforce became lift and I lost control”. This led to the rear wing design being banned due to “safety concerns” teams were allowed to continue with their front wings with specific dimensions which were limited to not poke out further than the car's wheels.Figure 2.4: Lotus 49B-Ford 1969 (Motorsport Magazine)
Figure 2.3: Scuderia Ferrari 312b 1968 (Ferrari.com)

In the late 60s and early 70s, Lotus began developing a discovery called the "ground effect" this was discovered by implementing the Venturi effect on the bottom of the car. The venturi effect uses the principle of this effect is by squeezing air or fluid through a restricted section of a pipe or area the fluid will accelerate due to a low-pressure zone. In Formula 1 the car will use the underbody/ floor to create this effect, by creating a low-pressure zone the underbody of the car will become suctioned to the floor. Lotus was the first team to win a race with a car using this effect. The reason they worked so hard in developing this idea was due to its capability to create an immense amount of downforce whilst producing little drag, this meant their cars would be able to stay quick in all aspects of a race track due to the high downforce low drag set-up. Ground effect was later banned in the 1983 World Championship due to "Porpoising" issues (when the loses its suction for a moment then suddenly regains it causing a bouncing effect) this is caused because the faster the car goes the more suction it will produce, causing the car to bottom out and cut or “stall” the flow of air through the Venturi tunnel. This in turn will cause the car to repeat the action of the sudden loss of suction proceeded by the car lifting itself and then regaining suction creating a cycle of this. 
[image: ]



Figure 2.5: Lotus 79, 1979 venturi effect diagram (presticebdt.com)









Conclusion 
 
In conclusion with my findings in doing this Technical report I have found myself furthering my knowledge of the Evolution and Purpose of Aerodynamics, I have been able to learn about the use of ground effect and the early evolution of the front and rear wings as well as the venturi effect.

I have better understood the use of Ground effect and how it works by looking at how the venturi effect itself functions & how it can work against a Constructor and driver due to “porpoising” issues which are caused by the sudden loss of suction followed by a sudden gain of suction causing the car to become unstable at high speeds.

I've come to learn that although streamlining is often seen as a good thing in Formula 1 it can work against the car due to its lack of downforce thus making the car slower around the corners, which in turn will produce a slower lap tap due to braking to make sure the car maintains a good contact patch with the track surface.
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