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[bookmark: _Toc216556261]Introduction
This report covers the process of optimising vehicles set up across six different tracks using OptimumG simulation by adjusting the mass of the car, aerodynamic package, tyres, engine and the drive efficiency, Performance has been assessed through lap times, corner speeds acceleration and top speed all whilst staying within 150 credits. with the best performance improvements ranging from 3-9 seconds dependent on the track features. below I have detailed the improvements and why they were effective for 4 different setups however in my research I simulated many more to get to this point experimenting with focuses on just one element each time and slowly improving the lap times till I got to these final 4. The range of tracks on this championship made this development much more challenging as there was such a variety from tracks like Monaco to le mans, they require such fine-tuned differences so to find a setup that really worked for the whole championship was challenging.
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this graph in red shows the baseline results before I changed anything 


Figure 1 the baseline results

	Silverstone
	99.99

	Monaco
	83.25

	spa
	121.27

	Portugal
	88.55

	Catalunya
	91.73

	Le mans
	200.42


The baseline car struggled in many areas , with the car having a much higher mass it wasn’t as responsive and this also negatively affected the cars acceleration and breaking , tyre grip was limited due to the basic tyre selection , the unchanged aero package didn’t provide strong downforce or low drag to improve straight line speed , so as a result the baseline car really struggled particularly in acceleration zones and in maximizing top speed 
[bookmark: _Toc216556262]Low speed technical setup
[image: A graph with lines and numbers]First, I tried a low-speed, high-rotation, technical tracks set up. that would benefit tracks such as Monaco where I used 
Mass: 915kg               
Tyres: tyre E 
Aero: map D 
Engine map: A 

This setup is represented by the blue lineFigure 2 my results for Monaco


	Silverstone
	94.01

	Monaco
	79.92

	spa
	114.21

	Portugal
	84.87

	Catalunya
	86.77

	Le mans
	191.84



This setup helped maximise grip and agility for these more technical tracks. the weight reduction helped improve braking and cornering and the aero package brought much higher downforce and helped increase stability through slow corners, the tyres gave higher grip and improved traction this earnt the fastest lap in Monaco , however on many other tracks this set up isn’t as affective due to aero drag although this isn’t a problem on tracks such as Monaco as there are many slow corners and significantly lower average speeds 
This setup surprisingly was one of my most effective ones still coming behind my balanced setup as although on tracks such as le mans and other high-speed long straight circuits the top speed was reduced the setup made up for it in many other areas of the track so even though on paper it’s not an optimum balanced setup and a bit unconventional it really shone through and helped me develop my well balanced lap .
[bookmark: _Toc216556263]Fast cornered tracks setup
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]Next, I tried a set up more geared to mixed and fast corners but maintaining a medium speed, favouring tracks such as spa and Catalunya I used:Figure 3 my results for spa and Catalunya

 Mass: 915kg           
Tyres: tyre c 
Aero: map b 
Engine map: b

This set up is represented by the green line 



	Silverstone
	94.45

	Monaco
	80.27

	spa
	114.75

	Portugal
	85.17

	Catalunya
	87.18

	Le mans
	192.34



This boosted performance on tracks with fast and medium speed corners, this had a significantly more balanced downforce and mechanical grip, but the aero package still helps maintain stability at high speeds. engine map b provides improved power for long corners. however, this setup still isn’t as fast as the others even on the tracks it was specifically designed for even though it reaches a much faster top speed it lacks in other areas such as technical sections so as a result the lap times are still within a second but are not optimum. 
This setup was designed to achieve the fastest laps on spa and Catalunya however it’s within a few tenths of the low-speed technical setup still this could have been improved by moving the tyre setup to E to further optimise it as the current setup limited performance in the slow corners 
[bookmark: _Toc216556264]Hight speed straight track setup 
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]Next, I tried a setup that was designed to exploit, high speed, long straight tracks such as le mans and Silverstone 
Mass: 915kg
Tyres: tyre e 
Aero: map c 
Engine map b 

This set up is represented by the pink lines 
Figure 4  my results for le mans and Silverstone


	Silverstone
	95.81

	Monaco
	81.20

	spa
	116.41

	Portugal
	85.70

	Catalunya
	88.61

	Le mans
	191.66



This focused on high speeds and reduced drag for circuits with long straights this setup earnt the fastest lap for le mans.  the aero setup created lower drag allowing higher straight-line speed, the harder tyres helped maintain stability under these heavy loads, and engine map b helped maximise the acceleration on long straights, however handling in more technical sections and across other tracks was compromised and particularly in slow and medium speed sections. Because of the reduced downforce and cornering stability even though top speed on straights had devastating pace the car let down the lap times in the technical section 
Overall, this setup was supposed to performed well at le mans as it’s a high-speed track, but it was far less competitive as it lacks the requirements on technical circuits and by committing to one instead of a well-rounded setup the lap time was negatively affected, showing a clear trade-off between top speed and overall cornering performance 
[bookmark: _Toc216556265]Balanced track setup
[image: A graph with lines and numbers]Finally, I tried a balanced setup hoping to use the data I just learned from focusing on the specifics previously and build a much more well-rounded setup, I used:Figure 5 results for all the tracks using my final 4

Mass: 915kg 
Tyres: tyre E 
Aero: map c 
Engine: map A 

This set up is represented by the purple line 


	Silverstone
	84.08

	Monaco
	80.24

	spa
	114.53

	Portugal
	84.30

	Catalunya
	87.40

	Le mans
	188.01



This delivered consistent performance across all 6 tracks , the middle-ground of all the setups , it gives moderate downforce this combo with low drag , good cornering speeds , stability and acceleration means that it is able to achieve the fastest overall mean lap times , making it the most optimal general set up as it covers the needs for the biggest selection of tracks through the championship
Whilst overall it didn’t have the fastest lap on every single track it achieved the lowest average lap time across all circuits.




[bookmark: _Toc216556266]Mass reduction 
This was a critical part of my development I ran the lowest possible weight  (915) on the car for all of my top laps I found in earlier testing that even a slightly heavier car had a big impact on lap times , this was crucial because a lower mass improves cornering agility , acceleration and breaking performance ,  on technical circuits such as Monaco this reduction of mass allows a shorter breaking distances ,and in high-speed circuits , lower mass improves acceleration and also slightly reduces high-speed stability .mass reduction is universally beneficial but is most pronounced in low speed , high-rotation circuits . 

[bookmark: _Toc216556267]Tyre choice 
Tyre E maximises lateral grip improves breaking and increases mid-corner speed which is a perfect setup for technical and mixed circuits, and tyre c had a medium grip with a much harder compound, this tyre focused on optimising grip and durability much better suited to longer high-speed corners where the track becomes much hotter, and tyre degradation is much worse. so, tyre E although it provides peak performance in short stints and technical sections does have the issue of overheating on longer faster tracks.

[bookmark: _Toc216556268]Aerodynamic map selection
I mainly used map d and map c , map D provided high downforce this increased grip and stability in medium/low-speed corners but in like map c the drag penalty reduces top speed on the long straight, map c was the low- drag set up improves top speed and acceleration on straights but does reduce cornering stability in technical sectors , mixed circuits require a balance between downforce and drag .





[bookmark: _Toc216556269]Conclusion
The challenges of optimisation of the car was not only limited by the range of tracks but also the spend cap of 150 points that limited my development , for tracks such as Monaco where breaking and cornering are much more critical I placed higher value on the development of things such as tyre adjustments , sacrificing the top speed of the vehicle along the way .on the other hand tracks with an higher average speed such as le mans the focus shifted to aerodynamics , which improved the top speed but at the loss of cornering performances finding a middle ground to these two was the key to finding the most optimised version 
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