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Analysis of the vehicles base performance
The baseline vehicles configuration is a very advanced performance layout that is designed for high speed, strong handling, and a high level of aerodynamic efficiency on the track. The car weighs 975 kg which suggests it has a lightweight frame that makes it faster, with an increased stopping time, and excellent handling in corners. The petrol engine makes 549.79 hp at 6,750 rpm and 640 Nm of torque at 5,500 rpm. This gives the baseline vehicle a strong and responsive performance over a wide range of speeds. A sequential gearbox makes the car's racing-oriented design even stronger by letting you change gears quickly and consistently.  The car has a very good power-to-weight ratio of 0.56 hp/kg (560 hp per tonne), which puts it in the same performance range as modern prototype-level race cars. At 100 km/h, it creates 1,323 N of downforce and 421.81 N of drag, which is a good balance between grip and resistance. This combination gives the car a lot of stability and the ability to turn corners well, even at moderate speeds.  Overall, the baseline configuration is best described as a prototype or race car that can only be used on a track. It has great dynamic performance and is a great starting point for further development and improvement.
Description of the improvements made, explaining why they were chosen
The new vehicle configuration was designed to improve lap times by making the powertrain work better, the vehicle lighter, and the aerodynamics of the vehicle better, all at the same time. The engine's output went up by 20% this was by using Map E on the engine, but this did not affect the vehicles top speed. This meant that the car could still handle the same as the baseline vehicle and still worked with the existing sequential gearbox. This change made the car go faster in straight lines and improved the vehicle speed when it came out of a corner, without adding too much risk of mechanical or thermal failure. The car's weight was also cut by 30 kg, which made it have an improved acceleration, braking, and cornering while putting less strain on the tires, suspension, and brake system. The car's aerodynamics improved due to the downforce being raised by 25% at 100 km/h. This made it easier to grip going through corners, made it more stable in almost all aspects needed, and let it brake later than it could before. The downforce increased, but the drag rise was kept to less than 10%, which kept the straight-line performance competitive. The power-to-weight ratio went up from 0.56 hp/kg to 0.70 hp/kg because of all these changes. The changes were made as part of a plan for integrated engineering, which means that improvements in one area help improvements in other areas. This makes the car faster, more stable, and more consistent on the track. The graph below shows the main factors of the vehicle before and after modifications, the graph below that shows where the points were used and how many were used in total being 145 points.
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Summary of lap time improvements with each change
During the improvement of my vehicle i did numerous tests where I focused on weight reduction, aerodynamics, tyres or engine predominantly, all of which I found to be less efficient and slower than the set up I came to, I started with a vehicle weighing 945kg, having a 0.58 drag coefficient and 2.2 downforce coefficiency, using tyre map D, engine map C and a drive efficiency of 92% this vehicle had a lap time of 95.16. Through further testing I believed Map E on the vehicles engine was a must as that one change made the vehicle much faster and tried to even out the weight, down force and drag to keep the vehicles handling and performance. I ended up using a total of 145 points[image: ], this was because the changes made I believed to balance out equally with each other keeping the vehicles needs such as handling, stopping time, and acceleration at an optimal level with this vehicle layout I managed to get lap times on all 6 tracks down by a significant amount as shown by the image below.[image: ]

Final reflection on the setup and performance optimisation process
I believe my vehicle setup is well balanced, with it being able to battle into and out of corners, due to the downforce and acceleration being improved, the downforce being improved helps with its deacceleration going from a 1.85s 100-0 Km/h to 1.51s 100-0Km/h the acceleration sadly didn't improve but it didn't decrease by much going from a 1.14s 0-100Km/h to a 1.16s 0-100km/h, I believe this is a sacrifice that is justified due to the vehicle to be able to keep its speed for longer than other vehicles going into the corners and still having a relatively similar acceleration time. During the process of these modifications the total mass was reduced to 945kg helping the vehicle get a better power to weight ratio, and implementing an engine tune of MAP E the vehicles Bhp increased by over 100 going to a total of 659.75hp from the original 549.79hp, with the increase in hp there was also an increase in torque going from 640N.m to 768N.m, these improvement were all due to the engine tune that I used. I believe the best improvement the vehicle got was the increase in downforce @ 100km/h going from 1323.32N to 1654.15N this was a 25% increase which is why my vehicle is now able to handle better into and out of corners. Although there was an increase in downforce there was also an increase in drag which did not exceed 10% meaning the Lift to drag efficiency improved.
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