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[bookmark: _Toc216520958]Introduction
The aim of the project is to make changes to the existing prototype car within optimum lap to achieve the fastest laps through 6 tracks; Silverstone, Monaco, Spa-Francorchamps, Portugal, Catalunya and le mans. The aspects about the car that can be changed per track is the mass of the vehicle, the aerodynamics, the tire traction, the engine scaler, and the drive efficiency with a maximum point usage of 150. Additionally, the gear ratios may be changed however they must stay the same between all the tracks.
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Initial gear ratios:
Before making changes to the car between tracks, I have settled on a gear ratio of 3.3/2.4/2/1.6/1.4/1.1 as it had one of the overall fastest track times across the 6 tracks with the stock prototype, and has a wide gearing range allowing for better results many across different speeds , (for example: if the car was restricted in top gear, the data on the tracks with long straights would be skewed as the car would be confined by the gearing and no other aspects such as aerodynamics.)






Base time Silverstone: 100.04 seconds
Base time Monaco: 83.26 seconds
Base time spa-francochamps: 121.27 seconds
Base time Portugal: 88.56 seconds
Base time Catalunya: 91.73 seconds
Base time le mans: 200.35 seconds
Initial overall time between 6 tracks: 685.21 seconds


[bookmark: _Toc216520959]Silverstone 
Silverstone is a very balanced track, it has high speed sections such as the hanger and wellington straights contrasted lower speed sections with precise corner such as village and the loop, additionally Silverstone has many long high-speed corners such as Becketts and Maggotts withstanding speed through these is highly important. This balanced track requires a balanced car that can gain time on the long straights and the tight corners but one of the most important aspects is Silverstone’s long corners in which the car must have enough downforce to confidently take with high speed.
The initial changes aimed at a balanced car upgrading a wide range of aspects about the car I used the maximum down force to target the long sweeping corners and sacrificed the weight reduction of the vehicle. Resulting in a 3.6 second deficit.
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Next, I realised that despite using the most expensive down force package I had not been maximising downforce it could be increased by downgrading to a cheaper package, and the extra credits could be spent on lower weight. This removed another half a second.
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Seeing the performance benefit of decreasing the weight of the vehicle the next step was to reduce it even more, due to the high downforce being achieved and the small amount of additional grip produced by the upgraded tires I sacrificed the tires to be replaced with a weight reduction. This resulted in another reduction of 0.08.
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This was the final change to the Silverstone specific prototype setup which overall resulted in a total reduction of 6.18 seconds around the track.














[bookmark: _Toc216520960]Monaco 
Monaco is a slow and precise street circuit with sharp corners and significant elevation changes. High down force to take the corners at a high speed will benefit the setup. Additionally, a high-power low weight ratio will allow the vehicle to accelerate out the corners and reach high speed through the short straights.
First maximised mass reduction and downforce. Reducing lap time by 2.19 seconds.
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Then I changed the downforce the same way I did for Silverstone maximising downforce the increased drag makes little difference as there aren’t many straights for the drag to hold the vehicle back, the extra credits were used towards tire traction to improve the cornering of the vehicle. Results in another 0.81 seconds reduction.
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Finally, I increase the engine power to achieve a better power to weight ratio, sacrificing the drive efficiency. This resulted in the lap time falling by another 0.39 seconds.
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This was the final change to the Monaco specific prototype setup which overall resulted in a total reduction of 3.39 seconds around the track.
















[bookmark: _Toc216520961]Spa-Francorchamps
Spa- Francorchamps is a long track filled with fast straights such Kemmel and is known as a speed course in which a car with a competitive top speed often prevails. Downforce could also be a beneficial characteristic as many of the corners are extremely fast such as Eau Rouge and contain downhill corners such as Rivage (also known as Bruxelles) in which keeping traction is important.
The first change was to maximise power, upgrading the engine scaler to as high as it can go to, and drive efficiency to 94% as maximising is will only bring 1% more efficiency but cost 20 more credits, the rest of the points were spent on downforce maximised to decrease drag for the straights and high downforce for the fast corners. This resulted in a 6.81 second decrease in the track time of the stock car.
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Like some of the other track I then maximised downforce by reducing the number of credits used on aerodynamics, the extra credits accumulated from this was spent on lowering mass to achieve a better power to weight ratio. This reduced the track time by another 1.01 seconds.
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AI-generated content may be incorrect.]The only further improvement I could find was replacing the drive efficiency with an improvement in traction. Gaining only 0.02 seconds. This was the final change to the Spa-Francorchamps specific prototype setup which overall resulted in a total reduction of 7.84 seconds around the track.












[bookmark: _Toc216520962]Portugal 
Algarve international circuit is a balanced track; it contains one major straight (and then proceeds into a long stretch of winding technical corners. The car must be agile through the majority slow section and therefore down force lightness, and grip are going to be my target in this setup.
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AI-generated content may be incorrect.]First, I made the vehicle as light as possible and increased the engine scaler to achieve a greater power to weight ratio in hopes that will increase acceleration in the short gaps between the corners. I also used the 45 credits on tires as this gives the maximum grip laterally which will increase the speeds at which the car can take said corners. This resulted in a 3.16 second decrease in the track time of the stock car.





Then I took 30 credits from the mass and spent them on the maximum down force setting of 2.2, due to this being effective on all the previous tracks. Resulting in the track time falling by another 1.04 seconds.
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To further tip the power to weight ratio I slightly increased the mass but added another 5% more power to the vehicle which reduced the lap time by 0.24 seconds.
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[bookmark: _Toc216520963]Catalunya
Circuit de Barcelona is a modern and balanced track, with a mix of long fast corners and short slow ones. In many ways it is similar to Algarve international circuit, both have a single major straight preceding winding corner section. For this reason, I will start the Portugal setup as the initial Catalunya setup and test from there.
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Making the decision based off the likeness of circuit de Barcelona and the Algarve international circuit was an efficient decision as any other changes that I made to the prototype vehicle resulted in slower lap times therefore Catalunya and Portugal will share setups.










[bookmark: _Toc216520964]Le Mans
The Le Mans racetrack is 13.6 km of mostly long fast straights. Straight line power will be paramount within this setup. 
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AI-generated content may be incorrect.]I started with maximising the engine scaler to produce as much power as possible, I then used 20 credits on the aero as this setting produces the least drag at 0.45, I then chose the most economical credits to performance choice in terms of the drive efficiency in hope to achieve the cars potential in terms of power. The last 10 credits were extra and therefore were spent on a mass reduction. Reduction of 13.47 seconds on the stock vehicles lap time.





In the previous test I had seen very little gains when increasing the drive efficiency and quite large gains when decreasing the mass of the vehicle therefore I removed the credits on drive efficiency and put them into mass reduction however this did not show any benefit as seen in the table below and therefore I will stick with the previous setup. (lap time increased by 0.43 seconds)
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[bookmark: _Toc216520965]Conclusion
Each of the tracks require wildly differing setups (excluding Catalunya and Portugal), however a few things were constant; the 30-credit aero package was extremely successful in short fast courses as it was cheap and yet provided the greatest amount of downforce, and the fact that decreasing the weight of the vehicle was effective in every track.


"Simplify, then add lightness," colin chapman (lotus founder)
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