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1. [bookmark: _Toc1810633361]Introduction.
Formula one is described as the pinnacle of motorsport which means that everything about the cars that are raced should be at a very high level of performance. this goes from the drivers to the venues to the fans one of the many ways manufactures will try to improve their team’s car is to improve aerodynamics so that the car is able to have the fastest cornering speeds and highest stability allowing for the best performance possible. whilst aerodynamics in motorsport for a long time it took a while before it would become a real significance to teams as they would prefer the speed and streamline approach to performance not until 18 years after the Inaugural season of formula 1 in 1950 
1.1. What is aerodynamics?
Aerodynamics of Motor vehicles are comprised of two forces acting on a vehicle at high speeds these forces are:
· Lift (The component of the aerodynamic forces acting on an air foil that opposes gravity)
· Drag (the effect of air resistance on a moving object)
· Downforce (negative lift) this is the force that pushes the car two the track 
Out of the 3 forces the two most important ones are Drag and downforce for overall car performance.
Drag is important as the more drag you have the more wind resistance you will have at high speeds making the car less fuel efficient at higher speeds also the more drag you will the lower the overall top speed of the car due to having higher air resistance to achieve lower drag teams try to make the car as streamlined as possible so the car can cut through the air lowering the air resistance as low as possible 
Downforce is also important for car performance as the more the car is pushed to the ground due to negative lift typically speaking the higher the downforce the higher the stability and the higher the downforce the higher the cornering speeds at high speed are. However, it is important that the downforce of must be balanced otherwise the balance of the car will become compromised. This can happen by having too much downforce at the front which will cause the car to over steer or to much downforce at the back will cause the car to oversteer.
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Aerodynamics are very substantial way of increasing Performance of a car as not only can it make the car more streamline. It allows for less drag and air resistance at higher speeds making the car more fuel efficient and increasing its potential top speed due to the lower air resistance.
Aerodynamic body parts can also increase downforce which decreases the lift for the which is very beneficial for cornering speeds and stability at highspeed as it makes the car stick to the ground a lot better.
1.2 Aerodynamic evolution
Aerodynamic advanced rather slowly incorporating basic wing and spoiler design until the late 1970s - early 1980s where teams found out a new way to increase Downforce n decrease drag Called ground effect based of the venturi effect (the reduction in fluid pressure that results when a fluid flows through a constricted section). 
however, this was banned in 1983 due to “dangerously high cornering speeds and proposing” however ground effect was reintroduced into the sport in this current season (2022-2023)  
1.3 How does the venturi effect affect downforce?
The venturi effect causes a reduction of fluid pressure that results when a fluid flows through a constricted section this causes the air pressure underneath the car to be reduced and to create down force which is negative lift this helps to keep the car stuck to the ground at higher speeds allowing the car to maximize grip and cornering speeds.
2. Impacts of aerodynamic application
Unsurprisingly over time F1 cars have steadily improved engine breaking and tyre performance over time with out the use of aerodynamics but when they were first introduced properly in 1969 cars went from virtually no downforce to having 1000lbs of downforce at 150mph whilst the added drag would be a detriment to the vehicles tops speed the added downforce added from aerodynamic components such as wings would highly increase the cars high-speed cornering potential and stability of the car at higher velocities would subsequently result in a much better lap time overall example of this is shown in the table below. Due to the implementation of ground effect in F1 in 10 years cars went from having 1000lbs of downforce at150mph to over 3000lbs in some cases in 1980.
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2.2 Table of aerodynamic impact (lotus cars 1968-1982) 
	Year
	Downforce Level 
	Lap time 

	1968 (Minimal downforce 
	350lbs at 150mph 
	1:28.900

	1969 (wings and spoilers added)
	1000lbs at 150mph
	1:20.800

	1980 (ground effect introduced)
	3000lbs at 150mph
	1:13.400

	1982(Final year of ground effect until 2022)
	3125lbs at 150mph 
	1:10.735


  
2.3 Modern aerodynamics
Even though Ground effect was banned at the end of 1982 teams still managed to improve aerodynamic standards by focusing on wings and body work instead of trying to maximise downforce from the floor with newer cars having similar downforce metrics to the ground effect cars of the 80s and with the advancement of wings body work air intakes etc when the FIA re introduced ground effect in 2022 cars were now able to make over 3500lbs at 150mph with the use of active aerodynamics being able to reduce drag and increase downforce at the choice of the driver at a click of a button teams are starting to finally find the perfect balance between downforce and drag  and will only improve upon there aerodynamics in the years to come 
3. Evolution of Formula 1 aerodynamic testing    
Aerodynamic testing is done via a wind tunnel by placing the car or a model of the car and conducting a series of tests to measure drag lift and downforce and has remained that way since the 1970s and aerodynamic testing has the same fundamentals to this day.
However, manufactures realized aerodynamic testing can be very expensive and time consuming due to a as there was a high risk of damaging key parts of the car such as wings, (body work floor of the car etc) and would have to spend a lot of time making spare parts.
In the 1990s teams started to incorporate a full-sized CAD developed models of their cars that were used solely for testing purposes which could be used to reduce the risks of wind tunnel testing.
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To stop teams that had the money and resources to test for as long as they needed without stretching there budget the FIA incorporated a limit to wind tunnel testing, so all teams have an even chance of being able to build an aerodynamically superior car to their competitors 
A further evaluation of this model is the 3/8s model which has the same uses as the full-size model but has the further benefits of being cheaper and faster to produce due to its size being reduced and the amount if resources needed to make and test the model with the aero testing restrictions this was a massively beneficial invention for teams to use to meet deadlines.
[bookmark: _Toc2049701253]4. Conclusion.
In Conclusion F1 teams need a highly aerodynamic car to be competitive in terms of top speed cornering potential and stability to be able to compete at the highest level and need to perform very high-level testing to make sure that their car is to a standard that the manufacturer is proud of and by doing this F1 cars are some of the most aerodynamically advanced cars made.
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